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INTRODUCTION. 


GARDENING,  AS  AN  ART  OF  DESIGN  AND  TASTE,  CONSIDERED  AS  REGARDS 

ITS  ORIGIN,  PROGRESS,  AND  PRESENT  STATE. 


Gardening  as  an  art  of  design  and  taste, 
is  of  very  ancient  date ;  and  was,  perhaps, 
with  iJie  exception  of  glass-houses  and 
the  modem  arrangements  connected 
therewith,  in  a  high  state  of  perfection 
two  thousand  years  ago.  As  a  cultural 
art,  it  is  unquestionably  the  most  ancient 
of  any. 

The  gardens  of  Solomon,  the  earliest 
of  which  we  have  any  certain  account, 
are  described  as  having  been  of  a  quad- 
rangular form  and  surrounded  by  a  high 
wall — ^the  exact  form  and  arrangement 
still  in  most  general  use.  They  con- 
tained aviaries,  wells,  and  streams  of 
water,  indispensable  in  warm  climates ; 
and,  in  accordance  with  the  practice  of 
the  times,  a  seraglio,  which,  according  to 
Parkhuist  the  commentator,  was  at  once 
a  temple  of  worship  and  of  pleasure. 

The  gardens  of  Cyrus,  and  other  Per- 
sian kings,  were  distinguished  for  their 
romantic  situations,  great  extent,  and 
diversity  of  uses  and  products,  and  were 
in  their  day  reckoned  amongst  the 
wonders  of  the  world. 

The  celebrated  hanging -gardens  of 
Babylon  fiimish  us  with  the  first  notice 
of  terraces  being  introduced  into  gardens ; 
and  although  Herodotus  and  o&ers  are 
silent  on  the  subject,  it  is  not  improbable 
that  these  terraces  had  their  mural  de- 
corations of  parapets,  vases,  &c.,  as  we 
learn  that  they  were  planted  with  trees 
of  various  kinds,  arranged  in  rows  on 
the  side  of  the  ascent  as  well  as  on  the 
top.     We  also  learn  that  the  different 
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terraces  and  groves  contained  fountains, 
seats,  parterres,  and  banqueting-rooms, 
and  combined  the  minute  beauties  of 
flowers  and  foliage  with  masses  of  shade 
and  extensive  prospects.  Indeed,  most  of 
the  elements  of  a  modem  architectural 
garden  are  clearly  alluded  to  in  connec- 
tion with  these  ancient  ones,  if  we  except 
the  great  varieties  of  flowers  and  plants. 
Even  in  these,  however,  they  were  not 
altogether  deficient ;  for  we  learn  from 
Xenophon's  "  Memorab."  (lib.  v.  p.  829,) 
that  "  wherever  the  Persian  king  Cyrus 
resides,  or  whatever  place  he  visits  in  his 
dominions,  he  takes  care  that  the  Parar 
dices  [or  gardens]  shall  be  filled  with 
everything  both  beautiM  and  useful 
the  soil  can  produce." 

The  gardens  already  noticed  must  be 
considered  as  strictly  architectural.  The 
grove  of  Orontes,  described  by  Strabo  as 
being  nine  miles  in  circumference,  and 
in  existence  in  his  day,  may  be  r^arded 
as  the  earliest  recorded  example  of  what 
has  in  our  own  time  been  denominated  a 
park,  or  a  large  garden  in  the  picturesque 
style.  We  are  led  to  infer  this  from  the 
description  of  this  garden  drawn  by  Gib- 
bon in  his  ''Decline  and  Fall  of  the 
Roman  Empire,"  who  says  it  was  "  com- 
posed of  laurels  and  cypress,  which 
formed  in  the  most  sultry  summers  a 
cool  and  impenetrable  shade.  A  thou- 
sand streams  of  the  purest  water  issuing 
from  every  hill  preserved  the  verdure  of 
the  earth,  and  the  temperature  of  the 
air;  the  senses  were  gratified  with  har- 
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monious  sounds,  and  aromatic  odours; 
and  the  peaceful  grove  was  consecrated 
to  health  and  joy,  to  luxury  and  love." 

Both  Lord  Bacon  and  George  Mason 
considered  gardening  as  rather  a  neglected 
art  in  Greece,  notwithstanding  the  pro- 
gress there  made  in  architecture.  The 
former  says,  ''that  when  ages  grow  to 
civility  and  elegancy,  men  come  to  build 
stately  sooner  than  to  garden  finely,  as 
if  gardening  were  the  greater  perfection." 
The  vale  of  Temp6,  the  A(»idemus  at 
Athens,  and  other  public  gardens  of  the 
time,  seem,  however,  to  show  that  con- 
siderable progress  had  been  made  in  the 
art. 

Pausanias  expressly  says  of  the  gardens 
of  the  Academus,  "  that  they  were  highly 
elegant,  and  decorated  with  temples, 
altars,  tombs,  statues,  monuments,  and 
towers."  From  the  nature  of  the  climate 
and  habits  of  the  people,  the  early  Gre- 
cian gardens  were  adapted  to  the  wants 
and  enjoyments  of  those  who  took  plea- 
sure in  them.  Hence  shade,  coolness, 
freshness,  breezes,  fragrance,  and  repose, 
were  the  qualities  chiefly  sought  after — 
"effects  of  gardening,"  as  Mr  Loudon 
justly  observes,  ''which  are  felt  and  re- 
lished at  an  earlier  period  of  human 
civilisation  than  picturesque  beauty,  or 
other  poetical  and  comparatively  arti- 
ficial associations  with  external  scenery ; 
for  although  gardening,  as  a  merely  use- 
ful art,  can  claim  priority  to  all  others, 
yet  as  an  art  of  imagination  it  is  one  of 
the  last  that  has  been  brought  to  perfec- 
tion. In  fact,  its  existence  as  such  an 
art  depends  on  the  previous  existence  of 
pastoral  poetiy  and  mental  cultivation ; 
for  what  is  nature  to  an  uncultivated 
mindl" 

As  the  Greeks  copied  their  gardening 
from  the  Persians,  so  did  the  Romans  theirs 
from  the  Greeks.  Of  the  early  style  of 
gardening  amongst  the  Romans  we  know 
Bttla  Varro  and  Cicero  seem  to  ridicule 
the  vast  edifices  projecting  into  the  sea, 
the  immense  artificial  elevations,  the 
plains  formed  where  mountains  stood, 
and  the  vast  pieces  of  water  dignified 
with  the  appellations  ofNilua  and  Buripus, 
constructed  at  great  labour  and  expense 
by  Lucullus — compared  with  which  our 
modem  gardens  are  mere  toys.  About 
this  period  the  culture  and  arrangement 
of  odoriferous   trees    and  plants  were 


attended  to ;  so  that  the  planting  of  trees 
adjoining  each  other,  whose  odours  assi- 
milated together,  was  then  as  much  a 
study  with  the  gardener  as  the  harmoni- 
ous arrangement  of  colours  is  at  the 
present  day.  Cicero  and  the  elder  Pliny 
say  that  Uie  quincunx  manner  of  plant- 
ing was  also  in  general  practice ;  and 
from  the  Epigrams  of  Martial  we  learn  that 
clipped  trees,  an  important  part  of  the 
tonsile  style,  were  invented  or  introduced 
by  Cnseus  Matins;  and,  according  to 
Propertius,  statues  and  fountains  were  also 
about  the  same  time  generally  adopted. 

The  description  of  Pliny's  garden  by  Dr 
Falconer  and  Malthus,  and  ihe  design  in 
Casteirs  "Villas  of  the  Ancients,"  clearly 
prove  that  both  the  French  and  Dutch 
styles  of  laying  out  gardens  were  founded 
upon  that  example.  "The  terraces  ad- 
joining the  house,"  as  Loudon  observes ; 
"the  lawn  declining  from  thence ;  the 
little  flower-garden,  with  the  fountain  in 
the  centre  ;  the  walks  bordered  with  box, 
and  the  trees  sheared  into  whimsical 
artificial  forms ;  together  with  the  foun- 
tains, alcoves,  and  summer-houses,  form 
a  resemblance  too  striking  to  bear  dis- 
pute." And  as  Walpole  also  observes, 
"All  the  ingredients  of  Pliny's  garden 
correspond  exactly  with  those  laid  out  by 
London  and  Wise,  on  Dutch  principles ; 
so  that  nothing  is  wanting  but  a  parterre 
to  make  a  garden  of  the  reign  of  Tngan 
serve  for  the  description  of  one  in  the 
reign  of  King  William."  Examples  of 
nearly  the  same  kind  of  gardens  are  to  be 
found  both  in  France  and  Germany;  and 
such  are  by  no  means  rare  in  Italy  at  the 
present  day. 

The  use  of  glass  in  the  construction  of 
plant-houses  must  have  been  early  known 
to  the  Greeks  and  Romans,  as  the  "  gar- 
dens of  Adonis,"  mentioned  by  some  of 
their  most  eminent  authors,  were  no 
doubt  of  this  kind.  This  may  be  evi- 
dently inferred  from  what  Plato  in  his 
"  Phaedon"  says  in  reference  to  them,  that 
"  a  grain  of  seed,  or  the  branch  of  a  tree, 
placed  in  or  introduced  into  these  gardens, 
acquires  in  eight  days  a  development 
which  cannot  be  obtained  in  as  many 
months  in  the  open  air."  Columella,  an 
author  on  rural  affairs  of  the  highest 
credit,  says,  "  Rome  possesses,  within  the 
precincts  of  her  walls,  fragrant  trees — trees 
of  precious  perfumes,  such  as  grow  in  the 
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open  air  of  India  and  Arabia.  These 
gardens  are  embellished  with  the  myrtle 
and  the  crocus  in  flower :  there  you  see 
the  balm  tree  of  India  and  the  cinnamon 
tree  covered  with  leaves,  as  well  as  the 
tree  of  frankincense.  Italy,  this  fertile 
land,  yields  willingly  to  the  wants  of  her 
cultiTators,  and  has  learnt  to  contain  the 
froits  of  the  whole  universe."  The  same 
authority  says,  '*It  was  for  Tiberius  to 
show  that  cucumbers  might  be  grown 
fir^  Mo  annOy  which  was  done  in  frames 
filled  with  warm  dung."  But  perhaps 
the  most  conclusive  evidence  is  that  of 
Seneca^  who  remarks,  ''  Do  those  not  live 
contrary  to  nature  who  require  a  rose  in 
winter,  and  who,  by  the  excitement  of  hot 
water,  and  an  appropriate  modification  of 
beat,  force  from  the  equinox  of  winter 
the  lily  bloom  of  spring  9"  The  same 
writer  details  at  considerable  length  a 
mode  of  heating  by  hot  water  almost 
identical  with  that  of  Perkins,  as  com- 
mon in  his  time. — {Vide  Art.  ''Heating 
by  Hot  Water.'') 

Daring  the  dark  ages,  gardening,  like 
all  other  arts,  languished;  but  upon  the 
revival  of  learning,  the  invention  of 
printing,  and  the  Reformation,  commerce 
began  to  flourish  and  peace  to  prevail, 
and  Italy  shared  to  a  certain  extent  in 
those  blessings.  The  family  of  the 
Medici  revived  and  patronised  the  art  of 
gardening  in  Italy;  and  their  gardens, 
which  were  of  the  geometric  and  archi- 
tectural style,  long  served  as  models  for 
most  of  Europe,  and  continued  to  be 
imitated  in  France,  Germany,  and  Bri- 
tain, until  the  introduction  of  the  English, 
or,  as  it  has  been  called,  the  natural 
style, — the  conception  of  Bridgeman, 
Kent,  Wright,  Brown,  Emes,  Price, 
Kni^t^  and  Repton,  aided  by  the  pens  of 
Addison,  Pope,  Shenstoue,  George  Mason, 
Whately,  Gray,  and  Mason  the  poet 

Garden  arohitecture,  so  far  as  hot>- 
bouses  are  concerned,  has  made  little 
progress  in  the  south  of  Europe,  because 
the  climate  is  naturally  sufficiently  warm 
to  render  them  all  but  useless.  There  are, 
however,  instances  of  plant-houses  both 
in  Spain  and  Portugal — as  at  Madrid, 
Coimbra,  and  Montserrai  These  coun- 
tries are,  at  the  same  time,  not  deficient 
in  architectural  gardens, — having,  it  is 
presumed,  upon  the  authority  of  Jacob, 
(tide  ""  Travels  in  the  South  of  Spain,") 


still  the  remains  of  Moorish  gardens  ex- 
isting. Other  travellers  inform  us  that 
the  walks  of  their  gardens  are  paved  with 
marble,  bordered  with  parterres  planted 
with  evergreens,  and  shaded  with  orange 
trees;  and,  however  strange  it  may  appear 
to  us,  they  have  contrivances  imder  these 
walks  by  which  they  can  force  up  jets  of 
water  between  the  joints  of  the  pave- 
ment; and,  as  Sir  John  Carr  remarks, 
''they  take  much  pleasure  in  directing 
the  water  of  these  reversed  showers 
against  the  ladies."  Fountains,  alcoves, 
terraces,  statues,  trellis-work,  temples, 
grottoes,  covered  seats,  and  bowers,  are 
the  principal  features  of  Spanish  and 
Portuguese  gardens. 

The  Dutch  and  French  styles  of  gar- 
dening very  much  resemble  each  other — 
the  characteristics  of  both  being  sym- 
metry and  abundance  of  ornament  The 
gardens  of  the  former  are  more  confined, 
crowded  with  frivolous  and  often  ridicu- 
lous embellishments,  and  almost  invari- 
ably intersected  with  canals  of  still  and 
frequently  muddy  water.  So  partial  are 
these  people  to  water  even  to  this  day, 
that,  however  limited  the  space,  it  must 
have  its  place,  even  if  reduced  to  a  muddy 
ditch.  The  humidity  of  the  climate 
being  favourable  to  the  growth  of  green- 
sward, we  see  there  grassy  walks,  terraces, 
and  slopes;  and  these,  with  their  straight 
canals,  may  be  said  to  form  the  really 
distinctive  character  of  their  grounds. 

Evelyn  describes  the  Dutch  gardens  at 
the  Hague  in  his  day  as  being  ''  full  of 
ornament,— close  walks,  statues,  marbles, 
grottoes,  fountains,  and  artificial  music.** 
And  Sir  James  Edward  Smith,  more  than 
a  century  afterwards,  says  he  found  one 
of  these  gardens  as  fuU  of  serpentine 
walks  as  the  other  was  friU  of  straight 
ones — evidently  a  first  attempt  to  imi- 
tate the  English  style.  There  are,  how- 
ever, many  good  specimens  of  the  older 
style — ^for  the  Dutch  are  a  people  not  fond 
of  changes.  At  Alkmaar,  Utrecht,  and 
elsewhere,  specimens  exist  where  ''the 
grand  divisions  of  the  garden  are  made 
by  tall  thick  hedges  of  beech,  hornbeam, 
and  oak,  and  the  lesser  ones  by  yew  and 
box.  There  are  avenue  walks,  and  ber- 
ceau  walks,  with  openings  in  the  shape  of 
windows  in  the  sides;  verdant  houses, 
rustic  seats,  canals,  ponds,  grottoes,  foun- 
tains, statues,  and  other  devices;"  and,  as 
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Dr  Neill  remarks,  in  his  "  Horticultural 
Tour,"  "  Eveiythiug  in  these  gardens  has 
its  counterpart.  If  there  be  a  pond,  or 
walk,  or  statue,  or  a  group  of  evergreens, 
on  one  side,  tiie  same  may  with  confi- 
dence be  predicted  on  the  other  side  of 
the  garden ;  so  that  the  often-quoted 
couplet  of  Pope,  *  Grove  nods  at  grove,' 
can  nowhere  be  better  exemplified." 

Such  a  style  is,  perhaps,  better  tlian 
any  other  adapted  to  the  coimtry — ^for 
there  are  no  inequalities  of  surface  upon 
which  to  exemplify  an  English  garden ; 
and  to  attempt  producing  undulation 
artificially  would  cause  the  overflow- 
ing of  the  lower  parts  with  water  in  order 
to  procure  the  material  for  elevation. 
We  have  frequentiy,  however,  seen  at- 
tempts to  effect  this  by  the  erection  of 
immense  brick  domes,  and  covering  them 
over  with  mould. 

The  French  style  may  be  said  to  have 
arisen  about  the  mid(Ue  of  the  seven- 
teenth century,  during  the  luxurious 
reign  of  Louis  XIY.  In  this  reign  the 
arts  in  France  flourished,  and  that  of 
gardening  received  a  fresh  impulse  by 
his  munificence  and  the  talent  of  Le 
Notre,  the  most  celebrated  gardener  of 
his  time  in  Europe.  Le  Notre's  style 
rapidly  spread  in  all  improving  countries. 
It  was,  afi  will  be  seen  hereafter,  adopted 
very  extensively  iu  Britain ;  and,  strange 
to  say,  continued  in  great  repute  in  this 
country  fully  half  a  century  after  the 
introduction  of  the  English  or  natural 
style  had  been  fully  established. 

The  celebrated  gardens  of  Versailles 
constituted  Le  Notre's  grandest  eflbrt, 
and  are  said  by  Bradley  to  be  the  sum  of 
everything  that  has  been  done  in  garden- 
ing; while  Agricola,  a  German  author, 
says  of  them,  that  "  the  sight  of  Ver- 
sailles gave  him  a  foretaste  of  Paradise.'' 
Against  these  high  encomiums,  how- 
ever, might  be  quoted  condemnations  as 
strong— though  these  latter  must  be  taken 
with  some  modification,  inasmuch  as 
those  who  pronounced  them  were  advo- 
cates for  the  natural  style,  then  just 
coming  into  vogue.  Thus  Lord  Kames 
says  of  these  gardens,  that  they  would 
^' tempt  one  to  believe  that  nature  was 
below  the  notice  of  a  great  monarch,  and 
therefore  monsters  must  be  created  for 
him,  as  being  more  astonishing  produc- 
tions;" and  Hirschfeld  looks  upon  them 


only  as  models  of  a  particular  class  or 
character  of  garden.  Gray  the  poet,  and 
Mr  Loudon,  consider  them  imposing 
when  filled  with  company;  and  Lord 
Byron  says,  that  "  such  etymmetry  is  not 
fit  for  solitude." 

Whoever  has  visited  Versailles  must 
be  well  aware  that  there  is  seldom  soli- 
tude there;  and  also  that  no  other  style 
of  garden  would  have  been  so  well  fitted 
to  the  ends  in  view. 

The  English  style  was  introduced  into 
France  in  1762,  and  embraced  with  a 
warmth  more  characteristic  of  the  mania 
of  imitation  than  of  the  genius  of  in- 
vention. Prior  to  the  Revolution,  many 
gardens  were  altered  to  the  English  style, 
chiefly  by  Blaikie,  a  native  of  East  Lo- 
thian, long  settied  in  France,  and  the 
Chevalier  Jansen,  an  Englishman.  Since 
that  time  many  of  the  fine  old  French 
gardens  have  been  demolished,  and  what 
is  called  the  English  style  adopted;  which, 
according  to  tiie  ideas  of  most  French- 
men, as  Blaikie  observes,  consists  in 
abundance  of  crooked  walks,  an  opinion 
in  which  too  many  Englishmen  appear 
to  concur. 

The  garden  artists  of  France  have  been 
few  in  number:  the  most  eminent  were 
Girardin,  Morel,  and  Delille.  Nor  does 
either  landscape  gardening  or  garden 
architecture  appear  to  be  much  culti- 
vated there,  even  at  the  present  time. 

The  erection  of  the  first  hothouses  in 
France  occurred  towards  the  end  of  the 
reign  of  Louis  XIV.,  by  M.  Fagon,  in 
the  Jardin  des  Plantes;  and  the  example 
was  soon  after  imitated  by  M.  Senior, 
both  for  himself  at  St  Germains-en-Laye, 
and    also   for    Louis   XV.  at   Trianon. 
These  buildings  were  described  by  Com- 
bles,  in  the  "  Ecole  Potagfere,"  about  the 
year  1730.     Since  then,  considerable  im- 
provement has  taken  place  in  hothouse 
building  in  that  coimtry;  but  certainly 
these  erections  are  still  far  behind  the 
English,  both   as    regards    elegance  of 
design  and  correctness  of  principle  in  the 
details.     Throughout  Grermany,  and  the 
whole  of  the  north  of  Europe,  the  Italian 
and  French  styles  prevailed  imtil  the 
partial  introduction  of  the  English  or 
natural  manner  in  1750,  when  the  Gar- 
ten der  Schwobber  was  laid  out  near  Pyr- 
mont  in  Westphalia. 
The  first  magnificent  attempt  at  hot- 
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house  building  in  Europe  was  certainly 
that  of  Francis  the  First  of  Austria,  in 
the  erection  of  the  botanic  hothouses  at 
Schoenbrunn  in  1753^  in  five  ranges,  and 
extending  altogether  to  the  length  of  1290 
feet,  many  of  them  being  thirty  feet  high. 
These  hothouses  have  been  described  by 
travellers  as  the  most  magnificent  in  their 
day  of  any  in  the  world.  Hot  walls  were 
introduced  into  Saxony  by  the  Earl  of 
Findlater,  a  Scottish  nobleman,  who  long 
resided  near  Dresden ;  and  this,  we  pre- 
sume, was  the  first  instance  of  their  being 
used  out  of  Britain.  Magnitude  in  ei'ec- 
tion — ^the  consequence  of  wealth  and  cheap 
material — was  attained  on  the  Continent 
long  ere  it  was  attempted  in  Britain. 
The  extensive  conservatories  of  the  Due 
d'Aremberg  at  Enghien,  and  those  in  the 
botanic  gardens  at  Brussels,  are  familiar 
instances  ;  but,  both  in  design  and  execu- 
tion, these  bear  no  comparison  with  simi- 
lar structures  more  recently  erected  in 
our  own  country. 

In  regard  to  priority,  we  ought  to  re- 
mark that,  so  early  as  1645,  a  greenhouse 
was  erected  at  the  solicitation  of  Junger- 
man,  a  celebrated  botanist,  in  the  botanic 
garden  of  Altorf,  in  Saxony,  considered 
at  the  time  the  finest  garden  in  Germany. 

It  may  here  be  remarked,  however,  that 
Solomon  Caus,  the  most  eminent  garden 
architect  of  his  day,  contemplated  not 
only  to  build  an  extensive  orangery  in 
the  celebrated  gardens  of  Heidelberg,  but 
also  to  beat  it  with  steam,  prior  to  1620, 
— as  in  that  year  he  published  "  Hortus 
Palatinus  Heidelbergse,"  in  which  are 
given  plans  of  these  ^odens  as  originally 
designed  by  him. 

Landscape  gardening,  and  the  adoption 
of  the  English  or  natural  style,  were,  soon 
after  their  establishment  with  us,  intro- 
duced into  Germany ;  and  whether  from 
a  greater  amount  of  baronial  wealth,  the 
qniit  of  enterprise,  or  the  love  of  imita- 
tion, it  is  certain  that  greater  progress  has 
been  made  in  the  art  in  that  country  than 
in  any  other  on  the  Continent  Germany 
has  also  produced  some  eminent  land- 
scape gardeners  and  garden  architects,  the 
most  popular  of  whom  was  F.  L.  Von 
Sckell  of  Munich,  the  author  of  a  merito- 
rioos  work  "  On  Gardening  as  an  Art  of 
Design  and  Tasta" 

In  Russia,  although  the  climate  is  ad- 
vene^ many  of  the  nobles  are  rich,  and 


they,  as  well  as  the  Emperor,  have  most 
extensive  hothouses  and  gardens.  The 
introduction  of  a  taste  for  either  cannot 
be  carried  back  beyond  the  time  of  Peter 
the  Great  Within  that  period  all  the 
styles  of  garden  already  noticed  have 
been  in  vogiie  :  at  present,  the  English 
style,  introduced  by  the  celebrated  Em- 
press Catherine  about  1768,  is  the  most 
popular. 

The  celebrated  winter  garden  belong- 
ing to  the  Taurida  Palace  at  St  Peters- 
burg is  described  by  Storch  in  very 
glowing  terms.  As  gardens  of  this  de- 
scription may  ere  long  be  erected  in  this 
country,  the  following  account  of  this 
one,  by  the  authority  above  mentioned, 
may  not  be  out  of  place  here  : — "Along 
one  side  of  the  vestibule  is  the  winter 
garden,  an  enormous  structure,  only  sepa- 
rated from  the  grand  hall  by  a  colonnade. 
As,  from  the  size  of  the  roof,  it  could  not 
be  supported  without  pillars,  they  are 
disguised  under  the  form  of  palm  trees. 
The  heat  is  maintained  by  concealed 
flues  placed  in  the  walls  and  pillars ;  and 
even  under  the  earth  leaden  pipes  are 
arranged  and  filled  with  boiling  water. 
The  walks  of  this  garden  meander  amidst 
flowering  hedges  and  fruit-bearing  shrubs, 
winding  over  little  hills,  and  producing 
at  every  step  fresh  occasion  for  surprise. 
The  eye  of  the  beholder,  when  weary  of 
the  luxuriant  variety  of  the  vegetable 
world,  finds  recreation  in  contemplating 
some  exquisite  production  of  art.  Here 
a  head  from  the  chisel  of  a  Grecian  sculp- 
tor invites  to  admiration ;  there,  a  motley 
collection  of  curious  fish  in  crystal  vases 
suddenly  fixes  our  attention.  We  pre- 
sently quit  these  objects  to  get  into  a 
grotto  of  looking-glass,  which  gives  a 
multiplied  reflection  of  all  these  wonders, 
or  to  indulge  our  astonishment  at  the 
most  extraordinary  mixture  of  colours  in 
the  face  of  an  obelisk  of  mirrors.  The 
genial  warmth,  the  fragrance  and  brilliant 
colotirs  of  the  noble  plants,  the  volup- 
tuous stillness  that  prevails  in  this  en- 
chanting spot,  lull  the  fancy  into  sweet 
romantic  dreams, — we  imagine  ourselves 
in  the  blooming  groves  of  Italy ;  while 
nature,  sunk  into  a  death-like  torpor, 
announces  the  severity  of  a  northern 
winter  through  the  windows  of  the  pavi- 
lion." This  immense  house,  however,  was 
defective  in  some  of  its  most  important 
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details.  Thus,  for  example,  it  had  an 
opaque  roof,  the  light  heing  admitted  by 
the  side- windows  only;  and  the  heating 
by  stoves,  flues  in  the  walls  or  pillars, 
and  leaden  pipes  kept  full  of  boiling  water 
by  manual  labour,  was  another  imperfec- 
tion. With  us,  glass  roo&  may  be  con- 
structed to  cover  any  extent  of  space,  and 
the  supports  may  be  so  arranged  as  that 
they  shall  be  ornamental  rather  than 
otherwise.  Hot  water  can  be  made  to 
circulate  in  pipes  concealed  from  view, 
and  carried  to  any  extent  This  house 
was,  however,  perfect  in  other  respects : 
it  was  attached  to  the  palace,  and  thus 
could  be  enjoyed  at  all  seasons,  as  all 
conservatories  or  private  winter  gardens 
ought  to  be. 

Gorinki,  one  of  the  seats  of  the  Razu- 
mowsky  feunily,  has  also  most  magnificent 
conservatories  of  great  extent,  forming 
wings  to  the  palace — ^indeed,  of  such  ex- 
tent as  to  be,  with  the  exception  of  those 
at  Kew,  Cliatsworth,  and  the  Regent's 
Park,  unequalled  in  Britain. 

With  these  examples  before  us,  we 
need  not  despair  of  seeing  in  Britain 
whole  gardens  covered  with  glass,  for  the 
cultivation  of  plants,  fruits,  and  vege- 
tables. When  these  shall  appear,  struc- 
tures may  be  expected  of  far  more  elegant 
construction,  and  arranged  upon  the  most 
perfect  principles.  The  man  of  taste  and 
wealth,  in  any  part  of  Britain,  may  have 
his  garden  adapted  to  the  climate,  and 
affording  the  products,  of  any  part  of  the 
world  he  pleases.  Instead  of  the  constant 
failure  of  crops  of  our  ordinary  fruits, 
and  the  limited  period  of  most  of  our 
finest  vegetables,  we  shall  have  certainty 
in  the  one  case,  and  a  perpetual  supply 
in  the  other.  The  flower  garden  will  be 
as  gay  at  Christmas  as  it  is  at  present  at 
Michaelmas ;  and,  in  addition  to  all 
this,  both  the  mind  and  the  body  will 
enjoy  pleasing  exercise  in  contemplating 
the  perpetual  display  of  Flora's  richest 
gems,  and  in  the  enjoyment  of  walking 
exercise  at  seasons  when  the  climate  of 
our  coimtry  denies  us  that  recreation  in 
the  open  air.  Such  is  a  brief  outline  of 
the  progress  of  gardening,  considered  as 
an  art  of  design  and  taste,  on  the  conti- 
nent of  Europe. 

Within  the  last  few  years  a  taste  for 
ornamental  gardening  and  the  erection  of 
hothouses  has  been  rapidly  extending  in 


North  America.  Nor  are  our  Transat- 
lantic brethem  neglectful  of  horticultural 
literature — a  convincing  proof  that  the 
seeds  of  improvement  have  been  sown  in 
a  fertile  soil.  A.  J.  Downing  has  pub- 
lished a  work  on  "  The  Theory  and  Prac- 
tice of  Landscape  Gardening  as  adapted 
to  North  America,  with  remarks  on  Rural 
Architecture,"  &c.  This  book  possesses 
very  considerable  merit,  and  has  passed 
tmscathed  the  severe  oi'deal  of  English 
criticism.  Several  works  on  pomology 
have  issued  fi:x)m  the  American  press — a 
depaitment  in  horticulture  in  which  the 
American  collectors  eminently  excel. 
"  The  Horticultural  Magazine,''  conducted 
by  Mr  Hovey  of  Boston,  is  a  work  of  me- 
rit, a  perusal  of  which  will  give  a  good  idea 
of  the  advanced  state  of  the  art  of  which 
it  is  the  vehicle,  in  the  United  States. 
The  cultivation  of  exotic  plants,  and 
the  laying  out  of  grounds,  occupy  much 
of  their  attention  at  the  present  time. 
The  English  style  of  landscape  garden- 
ing appears  to  be  with  them  the  most 
popular ;  and,  strange  as  it  may  appear 
to  many.  Rhododendrons,  Kalmias,  and 
many  other  plants  originally  introduced 
into  this  country  from  America,  are  now 
amongst  the  chief  articles  sent  out  for 
the  decoration  of  their  grounds. 

Gardening,  as  an  art  of  design  and 
taste  in  Britain,  can  scarcely  be  traced 
historically  beyond  the  time  of  Henry 
VIIL,  who  laid  out  Nonesuch  in  Surrey 
as  a  royal  residence.  The  gardens  there, 
we  are  informed  by  Hentzner,  were  or- 
namented with  fountains,  trelli&-work, 
cabinets  of  verdure,  columns  and  pyra- 
mids of  marble.  The  first  kitchen  gar- 
den enclosed  with  walls  we  can  recollect 
having  read  of  was  that  of  Nonesuch, 
which  boasted  walls  fourteen  feet  high. 
Here,  also,  we  meet  with  an  account  of 
the  first  bowling-green,  which  is  described 
as  being  in  front  of  the  palace,  sur- 
rounded with  a  balustrade  of  freestone. 
Parterres  and  labyrinths,  however,  are  of 
much  older  date,  being  described  as  not 
tmcommon  in  the  time  of  Heniy  III. ; 
although  others  date  their  origin  from 
that  of  Elizabeth. 

There  can  be  no  doubt,  although  his- 
tory is  almost  silent  on  the  subject^  that 
considerable  progress  had  been  made  in 
laying  out  architectural  and  geometrical 
gardens  long  before  the  time  of  the  eighth 
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Henry ;  for  it  is  not  to  be  supposed  that 
all  ibe  details  banded  down  by  Hentzner, 
Lelandy  Hollinabed,  Bray,  Daines  Bar- 
rington,  and  others,  would  be  found  in 
the  splendid  gardens  of  Nonesuch  alone. 
The  art  must  therefore  hare  been  intro- 
duced by  some  whose  names  are  now 
lost ;  and,  in  all  probability,  it  would  be 
imported  direct  from  Italy,  which,  about 
that  period,  took  the  lead  in  horticulture 
in  Europe.  We  may  here  remark,  that 
if  Dr  Walker—- considered  a  high  autho- 
rity— ^is  correct  in  his  surmises,  architec- 
tural gardens  existed  so  early  as  the  sixth 
century  in  Scotland ;  for  he  says,  (Essays, 
YoL  iL,  p.  5,)  in  describing  the  monastery 
of  Icolmkill  in  the  Hebrides,  as  it  existed 
abont  the  end  of  the  eighteenth  century, 
that  '^  on  a  plain  adjoining  the  garden  of 
the  abbey,  and  surrounded  by  small  hills, 
there  are  vestiges  of  a  lai^  piece  of  arti- 
ficial water,  which  has  consisted  of  seyeral 
acres.  Its  banks  had  been  formed  by 
art  into  walks  ;  and,  though  now  a  bog, 
you  may  perceive  the  remains  of  broad 
green  terraces  passing  through  the  mid- 
dle of  it,  which  have  been  raised  consi- 
derably above  the  water."  Whatever 
merits  these  gardens  had,  the  execution 
of  them  must  be  assigned  to  the  monks, 
who,  no  doubt,  both  in  England  and 
Scotland,  introduced  Italian  gardening, 
as  well  as  the  fruits  and  plants  of  other 
countries.  That  their  gardening  opera- 
tions disappeared  with  Qie  dissolution  of 
the  monasteries  by  Henry  VIII.  is  pro- 
bable. The  state  of  Scotland  till  the 
Union  was  such,  that  we  may  readily 
infer  little  attention  was  paid  to  garden- 
ing, more  especially  as  a  work  of  art. 

James  I.  of  Scotland  is  thought  to  have 
introduced  partially  the  gardening  of 
England,  such  as  it  was  in  Henry  V.'s 
reign,  and  as  he  saw  it  while  a  prisoner 
in  England.  James  IIL  has  left  vestiges 
of  his  taste  for  geometrical  gardens  in  what 
is  still  called  the  Knott,  or  raised  platform, 
in  the  vale  below  Stirling  Castle,  said  to 
have  been  the  site  of  the  royal  gardens. 

Cardinal  Wolsey,  about  the  middle  of 
Henry  YIII.'s  reign,  laid  out  Hampton 
Court  garden  ;  much  of  which,  including 
the  labyrinth,  still  exists  as  a  monument 
of  the  grandeur  of  that  day.  These  gar- 
dens were,  however,  further  improved  and 
extended  by  Charles  II.  in  the  French 
style,  after   the  manner  of  Le  Notra 


Summer-houses,  i^fo  eTeotc,  labyrinths,  and 
statues,  were  in  high  estimation  during 
Elizabeth's  reign,  as  were  also  parterres 
of  great  intrioacy  and  design,  as  may  be 
learned  from  the  "  Gardeners'  Labyrinth," 
published  at  that  time.  The  same  taste 
prevailed  during  the  time  of  her  succes- 
sor, although  an  attempt  was  made  by 
Bacon  to  overturn  it,  but  without  suc- 
cess. At  this  period  Lord  Yerulam's 
garden  was  in  high  repute.  Le  Notre 
visited  England  by  invitation  of  Charles 
II.,  and  fully  introduced  the  French  style, 
by  carrying  it  out  at  Hampton  Court, 
Greenwich,  St  James's  Park,  &c.  The 
Duke  of  Devonshire,  the  Earl  of  Essex, 
and  Lord  Capel,  were  at  this  time  great 
promoters  of  the  art ;  as  were  also  Lady 
Brook,  Lord  Craven,  Lord  Pembroke, 
the  Duke  of  Lauderdale,  Lady  Clarendon, 
Lord  Northampton,  &c.  The  celebrated 
John  Evelyn,  the  author  of  the  "  Sylva," 
&c.y  Waller  the  poet,  Sir  WiUiam  Temple, 
Sir  Henry  Capel,  Sir  Robert  Clayton,  ic, 
all  shone  conspicuous  in  the  higher  depart- 
ments of  garden  refinement.  It  is  some- 
what singular  that  both  hothouses  and 
icehouses  should  have  been  first  built  in 
this  country  during  this  reign. 

The  Earl  of  Essex  sent  his  gardener, 
Mr  Rose,  to  study  in  France;  and  we 
presume  this  to  be  the  first  instance  of  an 
English  gardener  having  such  an  oppor- 
tunity. He  was  appointed  on  his  return 
royal  gardener,  and  fruited  the  first  pine- 
apple produced  in  Britain.  A  painting 
in  Kensington  Palace  represents  him  pre- 
senting this  pine  to  the  king.  Orangeries 
and  banqueting-rooms  appear  to  have 
been  the  earliest  buildings  connected 
with  gardens  in  this  country.  The  latter 
are  spoken  of  by  Daines  Barrington  as 
being  first  erected  at  Beckett  in  Berk- 
shire, by  Inigo  Jones,  and  are  described 
as  having  consisted  of  one  apartment, 
with  a  cellar  below.  One  similarly  con- 
structed is  stated  to  have  existed  about 
the  same  time  at  Hampton,  Middlesex. 
Of  the  former — ^the  orangeries — those  of 
Loader  an  anchorsmith,  the  Duke  of 
Lauderdale,  Sir  Heniy  Capel  at  Kew, 
and  that  of  the  Carews  of  Beddington, 
in  Surrey,  appear  to  have  been  the  first. 
We  do  not,  however,  think  these  were 
dedicated  to  the  culture  of  the  orange 
alone,  but  that  they  contained  plants 
of  a  similar  nature  also. 
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The  term  orangery  was  long,  as  it  is 
at  present  almost  universally  on  the 
Continent,  considered  as  synonymous 
with  greenhouse.  The  orangery  at  Bed- 
dington,  it  may  be  here  remarked,  was 
not  a  permanent  structure,  but  only  a 
portable  shed  erected  over  the  trees, 
(which  were  planted  in  the  natural  soil,) 
in  autumn,  and  again  removed  in  spring. 

From  all  we  can  learn,  it  appears  that 
the  first  greenhouses,  if  we  except  those 
of  the  Romans  already  alluded  to,  were 
those  of  Jungerman,  at  Altorf  in  Saxony; 
and  in  England  that  of  Loader,  those  in 
the  botanic  garden  at  Chelsea,  that  of  Sir 
Henry  Capel  at  Kew,  that  of  the  botanic 
garden  at  Oxford,  and  John  Evelyn's  at 
Deptford — ^the  last  said  to  be  pretty,  but 
with  an  indifferent  stock  in  it 

In  this  reign,  as  we  learn  from  Evelyn, 
parterres,  flower-gardens,  orangeries, 
groves,  avenues,  courts,  statues,  perspec- 
tives, fountains,  aviaries,  terrace-walks, 
and  shorn  shrubs  were  much  in  vogue. 
King  William  introduced  dipt  hedges 
and  trees,  splendid  wrought-iron  gates 
and  railings,  as  well  as  alcoves  and  urns 
— ^which  latter,  Daines  Barrington  says, 
were  then  first  seen  in  England.  Vege- 
table sculpture  and  embroidered  par- 
terres now  reached  their  highest  point 
in  England.  This  was  a  very  natural 
consequence,  as  at  that  period  these 
things  had  arrived  at  great  perfection  in 
the  native  country  of  the  king ;  and  it 
was  natural  that  he  should  introduce  the 
improvements  of  his  own  land  into  that 
over  which  the  sovereignty  had  been 
assigned  him. 

Architectural  or  geometrical  gardening 
appears  to  have  been  little  attended  to  in 
Ireland.  The  remains  of  the  terraced  or 
hanging  gardens  at  Thomastown,  with 
their  verdant  amphitheatre,  supposed  to 
have  been  the  scene  of  occasional  dra- 
matic performances,  show  that  here  at 
least  the  ancient  style  had  been  fully 
carried  out  Sculptured  evergreens  are 
found  occasionally  to  exist,  and  vestiges 
of  the  Dutch  style  are  sometimes  to  be 
met  with. 

During  the  fifteenth  and  sixteenth 
centuries,  the  gardens  of  Falkland  Pa- 
lace, Scone  Palace,  Holyrood  House,  and 
Moray  House,  are  historically  men- 
tioned, although  there  can  be  little  doubt 
that  many  others  existed  in  Scotland  at 


and  prior  to  this  period.  The  first  attack 
made  on  the  geometrical  style  occurred 
in  the  reign  of  Queen  Anne,  who  ordered 
the  parterres  before  the  grand  terrace  at 
Windsor  to  be  covered  with  turf.  Wise, 
afterwards  partner  with  London,  but  at 
first  royal  gardener,  planted  the  gravel 
pits  in  Kensington  Gardens  as  a  shrub- 
bery, intersected  with  winding  walks  : 
this  may  be  considered  the  first  attempt 
at  the  natural  style,  and  it  called  forth 
the  warm  approval  of  Addison.  Bridge- 
man  succeeded  Wise,  and  began  his  refor- 
mation by  setting  aside  vegetable  sculp- 
ture, and  introducing  wild  scenes  and 
cultivated  field&  He  still,  however, 
retained  clipt  alleys,  although  he  left  the 
masses  through  which  they  passed  to 
grow  into  a  natural  state.  The  great 
era  of  architectural  and  geometrical  gar- 
dening in  Britain  may  be  stated  to  have 
been  from  the  beginning  of  the  reign  of 
William  and  Mary  to  the  middle  of  that 
of  George  II.  During  this  period  all  the 
finest  gardens  in  this  style  in  England 
were  laid  out  or  finished,  beginning  pro- 
bably with  Hampton  Court,  and  ending 
with  Cannons  and  Exton  Park ;  which 
latter  is  supposed  to  have  been  the  last 
laid  out  in  the  style  upon  an  extensive 
scale. 

The  first  examples  of  the  natural  or  Eng- 
lish style  of  laying  out  gardens,  were  that 
of  Pope  at  Twickenham,  now  no  longer 
existing,  and  that  of  Addison  at  Bilton, 
near  Rugby,  which  was,  a  few  years  ago, 
nearly  in  its  original  state.  These  were, 
however,  upon  a  small  scale.  The  higher 
examples  which  claim  early  date  are  pro- 
bably Stowe,  Pains  Hill,  Esher,  Clare- 
mont,  Hagley,  the  Leasowes,  Persfield, 
and  Wobum  Farm,  near  Weybridge. 

The  celebrated  Lord  Kames  first  intro- 
duced the  modem  style  into  Scotland, 
although  he  retained  a  portion  of  the 
ancient  manner  also,  as  appears  by  his 
"  Essays  on  (jardeningand  Architecture." 
He  carried  his  ideas  into  effect  at  Blair- 
Drummond;  but  his  views  not  being 
comprehended,  few  for  years  after  followed 
his  example.  Most  of  the  places  in  Scot- 
land, for  long  after  the  introduction  of  the 
natural  style,  were  laid  out  in  Brown's 
manner  by  his  pupil  Robertson.  As  ex- 
amples of  this  may  be  mentioned  Dud- 
dingstone  and  Livingston  entirely ;  while 
Dalkeith,  Hopetoun,   Moredun,  Niddry, 
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Dalhonsie,  and  various  others,  were  partly 
remodelled.  The  Whites,  &ther  and  son, 
succeeded  the  last  artist  in  extensiye  ope- 
rations ;  and  they  also  were  imitators  of 
Brown.  To  this  may  in  a  great  degree  be 
attributed  the  monotonous  appearance  of 
most  places  in  Scotland  laid  out  during 
the  bq^ning  of  the  present  and  part  of 
the  last  century. 

The  erection  of  the  first  glass-houses  in 
Scotland  took  place  about  the  beginning 
of  the  eighteenth  century, — said  to  have 
been  those  of  James  Justice  of  Crichton, 
author  of  one  of  the  earliest  Scottish 
works  on  gardens.  Subsequent  to  them 
were  raised  those  of  Moredun,  near  Edin- 
burgh, stiU  existing,  and  noted  for  the 
abundance  of  fruit  produced  in  them,  and 
those  of  Lord  Sommervill  at  the  Drum. 
Towards  the  latter  end  of  last  century 
extensiye  ranges  of  hothouses  were  con- 
structed, amongst  which  we  may  name 
those  at  Dairy,  Dunkeld,  Wemyss  Castle, 
Dupplin,  Dalkeith,  Abercaimey,  Eglinton 
Castle,  and  many  of  less  extent 

The  earliest  hothouses  for  the  cultiva- 
tion of  fruits,  of  whict^  we  have  any  posi- 
tive account,  were  those  of  the  Duke  of 
Rutland  at  Belvoir,  erected  in  1705. 
These  originated  from  the  failure  of  the 
inclined  walls  recommended  by  N.  Facio 
de  Douillier ;  who,  prior  to  this  date,  had 
published  a  curious  work,  entitled  "  Fruit 
Walls  improved  by  Inclining  them  to  the 
Horizon.** 

The  pine  was  cultivated  about  the  same 
period  by  Mathew  Decker,  at  Richmond, 
in  low  houses  or  pits ;  and  peaches  and 
grapes  also  became  known  early  in  the 
season  at  the  tables  of  the  great 

Forcing  melons  and  cucumbers,  in 
hotbeds  in  the  Dutch  manner,  was  prac- 
tised long  before  ;  and  in  all  probability 
the  use  of  these  beds  was  introduced  from 
Holland,  in  the  time  of  William  and 
Mary.  The  first  pines  produced  in  this 
country  were  fruited  in  such  pits ;  and  it 
is  highly  probable  that  the  strawberries 
and  cherries  which  Daines  Barrington 
alludes  to,  as  appearing  on  the  royal  table 
of  Charles  II.  on  the  23d  of  April  1667, 
were  also  so  produced.  Since  the  com- 
mencement of  the  present  century,  gar- 
dening, as  an  art  of  design  and  taste,  has 
made  rapid  strides  towards  perfection, 
more  especially  in  the  departments  of 
hothouse  building,  heating,  and  ventilat- 
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ing ;  and  we  rejoice  to  see  the  geometri- 
cal style  reviving  in  our  best  modem 
flower  gardens — a  style  of  all  others  best 
adapted  to  a  rich  and  luxiuious  age. 

Amongst  the  best  gardens  constructed 
or  greatly  improved  in  England,  during 
the  last  few  years,  may  be  especially  no- 
ticed, as  entitled  to  the  first  place,  the 
kitchen  and  forcing  garden  of  her  Majes- 
ty at  Frogmore,  which,  for  design  and 
execution,  may  be  considered  as  the  model 
of  perfection.  Those  at  Chatsworth, 
Eaton  Hall,  and  Trentham,  although  in 
parts  of  ancient  date,  have  all  been  greatly 
remodeUed  and  improved :  the  colossal 
conservatory  at  the  former  place  being, 
until  the  appearance,  more  recently,  of  the 
tropical  conservatory  in  the  royal  gardens 
at  Kew,  without  a  rival  in  the  world. 
The  amiable  and  talented  architect  of  the 
conservatory  at  Chatsworth,  Sir  Joseph 
Faxton,  while  yet  a  very  young  man, 
astonished  the  horticultural  world  by 
his  performances ;  and  has  more  recently 
gained  a  degree  of  reputation,  by  his 
splendid  conception  of  the  Crystal  Palace, 
which  will  hand  down  his  name  to  the 
latest  posterity,  and  associate  it  with 
those  of  Inigo  Jones  and  Sir  Christopher 
Wren.  The  improvements  recently  ef- 
fected at  Eaton  Hall  and  Trentham  are 
carried  out  with  great  taste  and  judg- 
ment, the  Italian  flower  garden  of  the 
latter  being  one  of  the  most  complete  in 
England.  The  remodelled  state  of  the 
Royal  Botanic  Gardens  at  Kew  renders 
these  worthy  of  the  country,  and  of  our 
enlightened  and  gracious  Sovereign,  to 
whom  they  belong ;  and  they  wUl,  we 
predict,  remain  long  unequalled  in  Eu- 
rope. The  Royal  Botanical  Society  of 
London  has  exhibited  a  splendid  speci- 
men of  garden  architecture  in  their  gar- 
den in  the  Regent's  Park ;  and  although 
as  yet  unfinished,  it  aflbrds  sufficient  evi- 
dence of  the  talent  of  Mr  Robert  Mamoch, 
who,  we  believe,  was  the  principal  de- 
signer of  that  structure. 

It  might  be  considered  invidious,  were 
we  to  particularise  many  excellent  pri- 
vate gardens  which  claim  our  utmost 
approbation.  Indeed,  such  are  so  nume- 
rous that  we  find  our  space  insufficient 
to  do  adequate  justice  to  them.  The 
establishment  of  the  Horticultural  So- 
ciety of  London  has  done  much  to 
spread  a  taste  for  refinement  in  garden- 
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ing  in  Britain ;  and  to  Professor  Lindley 
gardeners  owe  much,  for  his  labours  in  the 
higher  walks  of  botanical  and  horticul- 
tural literature.  The  establishment  of 
provincial  botanic  gardens — as  those  at 
Liverpool,  Birmingham,  Sheffield,  Man- 
chester, Hull,  &c. — ^and  the  formation  of 
horticultural  societies  in  almost  every 
town  in  the  kingdom,  together  with  a 
more  general  diffusion  of  education 
amongst  operatives,  have  all  tended  to 
place  the  horticulture  of  Britain  above 
that  of  any  other  country  in  Europe. 
Nor  has  llie  sister  island  been  alto- 
gether behind,  as  we  have  the  fine  bota- 
nical gardens  of  Trinity  College  and 
Glasnevin,  near  Dublin,  both  conducted 
by  eminent  curators — the  former  under 
the  direction  of  Dr  Mackay,  assisted  by 
Mr  Bains;  and  the  latter  solely  man- 
aged by  Mr  Moore. 

Belfast  has  also  a  botanic  garden, 
which,  although  supported  upon  the  same 
principles  as  other  provincial  gardens  of 
the  same  kind,  stands  pre-eminent  above 
all  of  them  in  high  keeping  and  richness 
of  collection. 

Scotland  possesses  gardens,  and  their 
remains,  supposed  to  be  coeval  with  some 
of  the  most  ancient  in  England — of  which 
that  at  Bamcleugh  may  be  given  as  an 
example.  Yet,  from  causes  we  need  not 
refer  to,  gardening,  as  an  art  of  design  and 
taste,  has  made  less  rapid  progress  there 
than  in  England.  Still,  in  the  cultural 
departments,  she  is  not  behind  her  richer 
and  more  &voured  neighbour.  The 
construction  of  gardens  and  the  erection 
of  hothouses  began  early  to  be  attended 
to,  as  will  appear  from  our  previous  re- 
marks ;  and  although  these  are  upon  a 
less  magnificent  scale  compared  with 
Chatsworth,  Trentham,  <kc.,  still  we  have 
gardens  of  more  than  ordinary  merit. 
Those  at  Dalkeith  and  Drumlanrig  are 
by  far  the  most  extensive :  the  flower 
gardens  at  the  latter  place  are  equal  in 
extent  and  keeping  to  any  others  in  the 
empire ;  and  were  it  not  that  they  are 
somewhat   deficient    in    sculptural  and 


artistic  decorations,  they  would  vie  with, 
if  not  surpass,  any  in  Britain.  On  the 
table-land  on  which  the  fine  old  baro- 
nial castle  stands,  the  geometric  style  is 
carefriUy  preserved  on  the  east  and  west 
fddes,  covering  a  veiy  considerable  space; 
while  on  the  south  a  spacious  terrace- 
walk,  of  great  length  and  breadth, 
stretches  itself  out,  enclosed  by  a  rich 
stone  balustrading,  over  a  parapet  wall 
upwards  of  twenty  feet  in  height.  Under 
this  wall  two  flights  of  sloping  grass 
terraces  descend,  the  grounds  in  front  of 
each  being  laid  out  in  strict  accordance 
with  the  upper  grounds.  Beyond  this 
the  gardenesque  style  occurs  :  while  be- 
yond it  the  picturesque  style  leads  the 
eye  imperceptibly  into  the  natural 
grounds  in  the  distance.  Nor  are  these 
splendid  gardens  upon  a  limited  scale — 
they  extend  over  a  sur£BU»  of  upwards  of 
twenty  acres ;  and  the  efiect,  when  seen 
from  the  terraces  around  the  castle,  is 
imposing  and  grand.  These  gardens,  as 
they  at  present  exist,  have  all  been  de- 
signed by  the  present  Duchess  of  Buc- 
cleuch,  whose  taste  in  matters  of  art  is 
only  equalled  by  her  great  amiability, 
benevolence,  and  high  moral  worth. 

The  most  perfect  specimen  of  a  flower 
garden  in  Scotland,  although  upon  a 
small  scale,  is  unquestionably  that  of 
Tyndal  Bruce,  Esq.  of  Falkland,  at  Nut- 
hill.  This  garden  is  truly  a  work  of  art, 
the  conception  of  a  master  mind  ;  and,  so 
fitr  as  it  was  finished  when  we  saw  it,  is  a 
very  perfect  model  of  the  modem  Italian 
style.  It  surrounds  nearly  three  sides 
of  the  mansion,  and  is  enclosed  within 
parapet  walls,  with  highly  ornamental 
balustrading,  vases,  <kc.,  while  fountains 
and  other  artistic  objects  are  placed  with 
great  taste  and  judgment  throughout 

The  botanical  gardens  of  Edinburgh 
and  Glasgow  rank  high  amongst  similar 
institutions,  and  are  ably  conducted 
The  former  was  one  of  the  first  established 
in  Britain ;  and  certainly,  in  point  of  col- 
lection, ranks  next  to  the  royal  gardens 
at  Kew. 


CHAPTER  I. 

THE  FORMATION  AND  ARRANGEMENT  OP  CULINARY  AND 

FRUIT  GARDENS  IN  GENERAL. 


Ik  laying  out  a  new  garden,  there  are 
Tariouft  important  points  to  be  kept  in 
Tiew,  of  which  the  following  are  the 
principal, — Plan,  Extent,  Form,  Supply  of 
Water,  Situation,  Soil,  Fruit-tree  Borders, 
Entrance,  Shelter,  Style.  These  will  be 
consider^  in  the  order  in  which  they 
stand. 

§  1. — PLAN. 

Before  commencing  operations,  a  well- 
studied  plan  should  be  prepared,  adapted 
to  the  situation,  circumstances,  and  re- 
quirements, and  upon  a  scale  sufficiently 
large  for  the  most  minute  details  to  be 
clearly  laid  down  on  it ;  without  which  all 
must  go  on  at  random,  and  errors  be  in- 
duced, for  the  rectifying  of  which  unneces- 
sary labour  and  expense  will  be  incurred. 
Besides  a  general  ground-plan,  others 
will  be  necessary,  particularly  where  the 
erections  are  to  be  upon  a  large  scale, 
and  of  Tarious  constructions :  these  are 
denominated  working  drawings,  and  must 
be  very  correctly  executed,  as  it  is  from 
them,  and  the  specifications  detailing  the 
quality  of  the  work,  that  the  tradesmen 
make  up  their  estimates,  and  afterwards 
take  their  measurements  for  their  respec- 
tive departments.  On  the  ground-plan 
should  be  laid  down  the  exact  lines  and 
directions  of  all  drains,  and  water  and 
gaa-pipes,  so  that  these  may  be  readily 
got  at  in  case  of  their  requiring  to  be 
added  to  or  repaired.  The  depths  of  soil 
should  also  be  indicated. 

If  we  examine  the  majority  of  gardens 
in  Britain  as  they  at  present  exist,  it  will 
appear  pretty  obvious,  without  special  in- 
quiry into  the  causes  of  such  disarrange- 
ment^ that  no  definite  plan  was  made  out  in 


the  first  instance,  and  that  all  after  addi- 
tions have  been  thrown  in,  as  it  were,  at 
random.  Hence  the  confusion  and  want  of 
unity  so  conspicuously  displayed  in  many 
gardens  of  high  standing.  This  ought  not 
to  be  the  case.  A  well-arranged  plan  is 
as  necessary  in  commencing  a  garden  as 
in  beginning  to  build  a  mansion,  if  unity 
and  system  are  things  worth  cariug  for. 
The  whole  of  the  projected  arrangements 
of  a  garden  shotQd  be  laid  down  on  paper, 
and  submitted  to  competent  examination. 
The  execution  of  the  diiferent  parts  may 
be  carried  into  effect  at  once,  or  progres- 
sively, according  to  the  wants  and  wishes 
of  the  owner.  Thus  the  walls  may  be 
built,  artificial  shelter  planted,  if  required, 
the  groimd  drained,  leveUed,  and  trenched, 
so  that  the  fruit-trees  may  be  early  plant- 
ed, as  it  requires  some  years  to  bring 
the  nugority  of  them  to  a  fruit-bearing 
state. 

The  buildiug  of  hothouses,  pits,  &o., 
may  follow— -erecting  those  first  which 
may  be  more  immediately  wanted,  and 
leaving  others  to  a  more  convenient  sea- 
son. By  having  all  the  arrangements 
laid  down  in  detail  in  the  plan,  these 
suggestions  can  be  the  more  readily  acted 
upon,  and  without  causing  confusion  or 
after  alterations.  It  will,  however,  be 
found  by  far  the  most  economical  and 
.satisfiELctory  way  to  carry  on  the  whole  at 
once. 

§  2. — EXTENT. 

The  size  or  extent  of  a  garden  must 
always  be  regulated  according  to  the  sup- 
ply expected  to  be  required  from  it,  and 
also  by  whether  it  is  to  be  strictly  a 
kitchen  and  fruit  garden,  or  this  com- 
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bined  with  the  flower  garden,  and  by 
the  proportion  of  its  extent  intended  to 
be  occupied  with  flowers.  Other  circum- 
stances have  also  to  be  kept  in  view. 
Some  families,  for  instance,  require  a 
large  supply  of  vegetables,  while  others 
do  not;  and  others  prefer  growing  the 
general  crops  of  coarser  vegetables  in  the 
fields,  as  being  supposed  of  better  quality 
than  if  they  were  grown  in  a  highly- 
manured  garden; — and  in  this  they  are 
right  Some,  again,  require  a  constant 
supply  all  the  year ;  while  others,  from 
various  causes,  require  it  at  stated  periods 
only.  From  these  remarks  it  will  be 
manifest  that  it  is  no  easy  matter  to  de- 
termine the  exact  sizes  of  gardens  to  suit 
such  a  variety  of  circumstances. 

We  may  however  remark,  that,  in 
making  a  new  garden,  it  is  best  to  err  on 
the  safe  side,  by  enclosing  rather  too 
much  than  too  little,  as  the  extra  expense 
in  the  first  erection  is  much  less  than 
would  be  the  case  were  additions  found 
necessary  afterwards.  There  is  no  incon- 
sistency, nor  any  great  extra  expense,  in 
having  a  little  more  ground  enclosed  than 
may  be  barely  necessary  to  afford  the 
general  supply,  as  by  this  means  a  regu- 
lar rotation  of  cropping  may  be  better 
carried  out»  by  allowing  a  portion  to  lie 
in  &II0W,  and  so  be  renovated  and  im- 
proved for  future  crops  ;  and,  should  cir- 
cumstances require,  this  excess  is  at  all 
times  ready  to  be  brought  into  use. 

The  sizes  of  gardens  in  this  country 
vary  from  one  to  twelve  acres,  enclosed 
within  walls.  Some  few  exceed  the  latter 
extent,  as  the  royal  gardens  at  Frogmore, 
and  that  at  Dalkeith  Palace — the  former 
containing  thirty-one  acres,  and  the  latter 
twenty.  Those  at  Chatsworth  embrace 
twelve  acres,  Petworth  fourteen  acres, 
Belvoir  Cas^e  eight  acres,  Tottenham 
Peirk  four  acres,  Lambton  Castle  eight 
acres,  &c.,  <kc.  From  two  to  six  acres 
may  be  taken  as  the  general  size,  exclu- 
sive of  the  orchard  and  flower  garden. 
Marshal],  in  **  Introduction  to  Gardening," 
says,  "  The  size  of  the  garden  should,  how- 
ever, be  proportioned  to  the  house,  and 
to  the  number  of  inhabitants  it  does  or 
may  contain.  This  is  naturally  dictated  ; 
but  yet  it  is  better  to  have  too  much 
ground  allotted  than  too  little ;  and  there 
is  nothing  monstrous  in  a  large  garden 
annexed  to  a  small  house.    Some  families 


use  few,  others  many  vegetables ;  and  it 
makes  a  greatdifierence  whether  the  owner 
is  curious  to  have  a  long  season  of  the 
same  production,  or  is  content  to  have  a 
supply  only  at  the  more  common  times. 
But  to  give  some  rules  for  the  quantity 
of  ground  to  be  laid  out,  a  familv  of  four 
persons  (exclusive  of  servants)  should 
have  a  rood  of  good  working  open  ground, 
and  so  in  proportion.'' 

AU  gardens  should  have  a  slip  of 
ground  surrounding  the  walls,  as  by  that 
means  the  latter  are  made  available  on 
all  sid^s.  This  slip  should  be  enclosed 
with  wire-fencing,  or  otherwise,  so  as 
efiectually  to  exclude  hares  and  rabbits. 
The  next  best  external  fence  is  imdoubt- 
edly  a  ha-ha^  or  sunk  fence,  with  a  holly 
or  quick  hedge  on  the  top,  which,  as  far 
as  regards  security  fi-om  intrusion,  is 
better  than  a  twelve  feet  wall,  and  in 
damp  soils  is  valuable  as  tending  to  the 
thorough  drainage  of  the  ground  enclosed. 
In  this  slip  the  coarser  kinds  of  vegetables 
should  be  cultivated,  and  all  the  smaller 
fruits,  and  standard  fruit  trees,  imless 
where  the  more  systematic  arrangement 
is  followed  of  having  the  kinds  of  garden 
all  distinct  from  each  other. 


§  a— FORM. 

Much  has  been  said  on  the  form  most 
proper  for  a  kitchen  garden,  more  especi- 
ally that  part  en- 
Fig.  1.  J        i^ 


closed  by  walls. 
Authors  have 
recommended 
forms  of  various 
kinds,  which,  ac- 
cording to  their 
respective  opi- 
nions, have  pos- 
sessed all  the 
merits  requisite. 
The  majority, 
however,  agree  in  giving  the  preference 
to  a  square  or  oblong,  figs.  1, 2.  The  form 

Fig.  2. 


J 


saggeebeA  by  Aberorombie  was  on  oblong, 

having  the  angles  or  comers  cut  off,  fig.  3, 

Rg.8. 


with  a  view  to  equalise  the  benefita  of 
aspect  between  tiie  inner  and  outer  sides 
of  the  walL    Hitt  re- 
'V-  *•  commeaded    a    geo- 

metrical square  or 
riiomboid,  fig.  i,  so 
arranged  "by  me  com- 
*>>  pass  that  each  wall 
should  derive  equal 
benefit  from  the  suu. 
M'Phul  and  others 
recom  mendeda  square 
or  oblong  figure,  as  being  most  oonve- 
nient  for  cropping ;  while  Nicol  added 
to  these  fonns  semicircular  projeotions, 
as  on  fig.  5,  on  the  north  side  of  the 


majority  of  gardens  dedgned  by  him. 
The  dork  lines  a  a,  &e.,  represent  the 
vails:  the  double  outer  line  being  an 
exterior  walk.  Circular,  oval,  and  irre- 
gular figures  have  been  adopted,  as  well 
w  other  geometrical  forms,  all  of  which, 
under  peculiar  circumstances,  are  per- 
fectly adminibla  As  examples  of  circu- 
lar gardens,  as  they  are  leas  common,  we 
may  instance  that  of  Locke  King,  Esq., 
Dear  Weybridge,  in  Surrey,  and  that  of 
J.  Arbntbnot,  Esq.  of  Mavis  Bank,  near 
lAMwade,  which  latter  is  of  the  esact  area 
of  the  Coliseum  at  Rome.     The  bouse 
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is  in  the  Italian  style ;  and  hence  there 
was  no  absurdity  in  the  original  proprie- 
tor adopting  this  form  and  extent  in  bis 
garden.  One  of  the  gardens  at  Pitmaston 
is  of  a  circular  form :  the  intelligent 
owner,  long  known  as  an  amateur  horti- 
culturist, did  not,  however,  suppose 
that  it  afibrded  any  advantage.  Circular 
gardens  are  objected  to  by  some,  as  being 
more  liable  to  injury  from  wind  than  any 
other  form,  and  b^  others  as  being  more 
expendve  in  erection. 

The  following  diagrams,  figs.  6  and  7, 
show  the  internal  arrangements  of  cir- 
cular    gardens. 

remark,  that  the 
outer  linesin  our 
figures  represent 
the  walls,  while 
the  inner  double 
lines  indicate  the 
direction  of  the 
walks:  the  whole 
should  be  sur- 
rounded by  an 
exterior  fence, 
that  the  entire 
surface  of  the 
walls  may  be 
made  available 
for  fruit  trees. 

So  long  as  hot- 
houses continue 
to  be  erected 
against  the  north 
walla  of  gardens — and  we  see  no  positive 
reason  why  they  should  be  so  placed — 
we  think  the  square  or  oblong  forms  the 
best ;  but  as  regards  a  garden  without 
glass  erections  against  its  walls,  any  figure 
that  harmonises  with  the  natural  lay  of 
the  ground  and  the  surrounding  scenery 
may  with  all  propriety  bo  adopted, 

A  garden  with  walls  and  other  erec- 
tionsgbuilt  upon  architectimtl  principles, 
can  never  be  in  good  taste  if  of  an  irre- 
gular form.  Any  geometrical  form  may 
in  such  cases  be  adopted  ;  but  those  hav- 
ing long  straight  parallel  lines  wilt  have 
the  best  efiect. 

In  the  internal  arrangement  of  a  kit- 
chen garden,  of  whatever  form,  there  is 
one  rule  which  should  never  be  departed 
from,  namely,  setting  off  the  principal 
walks  parallel  with  the  walls.  The  sub- 
dividing walks  should  be  bo  laid  down,  in 
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number  and  direction,  as  to  form  the  area 
into  compartments,  or,  as  they  are  called, 
quarters,  of  convenient  sizes  for  the  par- 
pose  of  cropping,  and  also  for  examining 
the  crops, — as  shown  in  the  preceding 
diagrams. 

The  advocates  for  picturesque  beauty 
have  all  objected  to  the  formation  of  gar- 
dens of  regular  forms,  as  not  harmonising 
with  the  surrounding  scenery.  In  this 
they  are  so  far  right ;  for  few  things  de- 
stroy the  effect  of  a  fine  park  more  than 
the  straight  lines  and  stiff  formality  of  a 
square  or  oblong  garden,  particularly 
when  placed  in  a  conspicuous  situation. 
Such  gardens  must  either  be  hid  by  arti- 
ficial means — an  object  not  always  easily 
effected — or  recourse  must  be  had  to  irre- 
gular forms,  so  chosen  aa  to  suit  the  lay 
of  the  groimd.  Now  that  the  merits  of 
span-roofed  hothouses  are  fully  appre- 
ciated, there  can  be  no  objection  to  such 
forms ;  and  if  the  garden  is  laid  out  in 
the  mixed  style,  a  very  good  effect  may 
be  produced.  Man  is,  however,  so  much 
the  creature  of  habit,  that  it  will  be  long 
ere  irregular  gardens  become  general, 
although  few,  we  think,  can  entertain  any 
doubt  as  to  their  utility  and  fitness  for 
many  situations. 

In  many  cases  great  and  unnecessary 
expense  has  been  incurred  in  the  erection 
of  a  stiff  and  formal  garden,  where,  had 
the  form  and  style  been  adapted  to  the 
situation,  a  much  happier  result  would 
have  been  attained.  In  most  cases  where 
the  ground  is  naturally  much  out  of 
level,  all  other  cii^umstances  being  fa- 
vourable, there  should  the  irregular  form 
be  adopted. 


§  4. — SUPPLY  OF  WATER. 

An  abundant  supply  of  this  element  is 
indispensable  in  every  garden.  Although 
the  &ct  is  admitted  by  all,  yet  how  sel- 
dom do  we  see,  even  in  gardens  otherwise 
very  complete,  this  matter  attended  to,  at 
all  events  to  the  extent  to  which  it  ought 
to  be !  The  consequences  of  this  neglect 
are,  the  loss  of  crops  in  dry  weather,  and 
the  incurring  of  an  annual  expense  equal, 
in  a  few  years,  to  all  that  would  be  re- 
quired to  bring  an  abundant  supply  to 
the  most  difficult  situation.  Rain  or 
soft  river  water  is  the  best;  but  spring 


water,  when  naturally  or  artificially  freed 
from  those  mineral  ingredients  which 
many  springs  contain,  and  which  are  in- 
jurious to  vegetable  life,  may  be  used 
with  safety.  An  immense  waste  of  rain 
water  takes  place  annually  in  every  gar- 
den j  for  if  we  calculate  the  quantity  tiiat 
falls  on  every  square  yard  of  sur&ce — 
which,  according  to  Waistell,  averages 
126  gedlons  per  annum  throughout  Bri- 
tain— and  multiply  that  by  the  superficial 
contents  of  all  the  roofs,  whether  glass, 
tiled,  or  slated,  we  shall  find  a  supply 
greater  than  is  generally  supposed,  in  too 
many  cases  allowed  to  saturate  the 
ground,  or  be  carried  off  in  drains,  and 
consequently  lost,  instead  of  being  col- 
lected in  adequate  reservoirs.  As  an  ex- 
ample of  this,  we  may  state  that  in  the 
kitchen  gardens  at  Dalkeith  there  are 
5,866  square  yards  of  roofing,  exclusive 
of  pits,  giving  739,116  gallons  of  water 
per  annum:  the  whole  of  this  roofing  is 
provided  with  cast-iron  gutters,  which 
deliver  the  water  into  cast-iron  tanks  and 
stone  cisterns  distributed  throughout  the 
hothouses  and  gardens.  Pipes  are  also 
laid  to  convey  the  water  to  different  parts 
of  the  kitchen  garden,  and  at  convenient 
distances  are  placed  taps  which  supply 
half-hogshead  tubs,  neatly  painted,  and 
set  clear  of  the  ground  on  brick  piers,  to 
serve  as  temporary  supplies  during  sum- 
mer. These  are  removed  during  winter, 
when  no  watering  is  required ;  and  the  per- 
manent cisterns,  of  which  there  are  many, 
constructed  of  iron  or  stone,  are  allowed 
to  remain.  Most  of  the  cisterns  attached 
to  the  hothouses  are  placed  over  the  fur- 
naces, where  the  water  becomes  slightly 
warmed,  and  is  taken  through  the  back 
walls  in  pipes  immediately  over  the  hot- 
water  boilers,  which  are  all  within  the 
houses.  Every  house  has  its  own  supply. 
In  one  of  the  Orehid  houses  is  a  reservoir 
42  feet  long,  4  feet  broad,  and  3  feet  deep ; 
this,  together  with  the  other  cisterns, 
contains  1000  cubic  feet  of  rain  water, 
exclusive  of  the  main  reservoir  under  the 
cellars,  containing  2110  cubic  feet  Into 
this  latter  reservoir  all  the  drains  empty 
themselves,  and  the  superfluous  water  is 
carried  off  by  a  common  sewer  beyond 
the  boundary  of  the  garden.  We  have 
given  these  details  to  show  what  can  be 
effected  by  collecting  the  rain  water  that 
b  in  general  allowed  to  pass  away  to 
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wftsbe.  From  the  reservoir  under  the 
oelkuTB  the  water  is  pumped  up  to  a  large 
Bapply-cifltem,  -which  is  elevated  suffi- 
ciently to  carry  the  water  to  all  parts  of 
the  gardens  by  its  own  gravity.  Great 
as  the  consumption  of  water  must  neces- 
sarily be  in  such  an  estabUshment,  still  a 
considerable  quantity  is  allowed  to  pass 
off  in  the  common  sewer,  but  sufficient  is 
retained  to  answer  all  purposes  required. 
Even  were  it  otherwise,  we  could  easily 
increase  the  size  of  our  large  reservoir, 
or  even  build  another. 

The  situation  to  which  we  have  been 
referring  is  so  elevated  above  the  sur- 
rounding grounds,  that  to  have  brought 
water  by  artificial  means  would  have  re- 
quired some  miles  of  pipes,  or  entailed 
the  expense  of  machinery  to  have  thrown 
up  the  water  from  the  river  Esk,  which 
lies  considerably  below;  and  even  in 
either  of  these  cases,  almost  the  same  ex- 
tent of  tanks  and  cisterns  would  have 
been  required.  Ponds  and  large  basins 
of  water  have  been  recommended  to  be 
formed  in  kitchen  gardens.  The  former 
occupy  space,  and  tend  to  increase  the 
humidity  of  the  atmosphere,  and  hence 
to  reduce  its  temperature,  as  may  be  in- 
stanced in  the  gwlens  at  Dysart  House, 
The  latter  have  a  degree  of  unmeaning 
stillness  unless  accompanied  with  foun-' 
tains,  which,  however  appropriate  and 
even  necessary  as  decorative  objects  in 
the  flower  garden,  associate  indifferently 
with  the  surrounding  objects  in  a  garden 
merely  of  culture,  unless  that  garden  be 
in  the  architectural  style, — ^in  which  case 
fountains  are  perfectly  admissible,  either 
placed  in  the  centre,  as  is  the  case  in  the 
royal  gardens  at  Frogmore,  or  in  front 
of  the  hothouses,  or  in  connection  with 
some  of  the  other  buildings. 

We  have  lately  constructed  a  tank  30 
feet  long,  4  feet  deep,  and  4  feet  broad, 
for  a  supply  of  liquid  manure  for  the 
purpose  of  irrigating  and  watering  par- 
ticular crops,  but  quite  disconnected  with 
the  supply  described  above.  This  tank 
is  fed  by  the  waste  water  from  our  own 
house,  with  additions  when  required  ftom 
a  contiguous  pump,  and  is  enriched  by 
the  drainings  of  some  piggeries,  with 
a  hag  of  soot,  guano,  or  pigeons'  dung 
occasionally  thrown  into  it.  This  liquid 
manure  is  conveyed  to  a  part  of  the  gar- 
den several  feet  above  the  general  level, 


into  a  stone  cistern  four  feet  square  and 
the  same  in  depth;  from  thence  it  is 
taken  in  leaden  pipes,  and  distributed  by 
flexible  pipes,  which  can  be  lengthened 
or  shortened  according  to  circumstances. 
— (For  the  construction  of  tanks  and  cis- 
terns, vide  sect  Tanks  and  Cisterns.) 

The  great  advantage  of  irrigation  has 
been  known  for  ages,  more  especially  in 
Egypt,  Persia,  and  other  warm,  highly 
cultivated  countries.  The  application  of 
liquid  manure,  although  not  entirely  un- 
kuown  to  the  ancients,  has  only  of  late 
years,  comparatively  speaking,  been  at- 
tended to  in  this  country.  A  striking 
instance  of  the  utility  of  this  mode  of 
fertilising  has  for  years  been  given  in 
the  neighbourhood  of  Edinbiu^h,  where 
lands  which,  within  the  recollection  of 
persons  still  living,  brought  not  more 
than  five  shillings  per  acre,  have,  for  many 
years,  by  means  of  irrigation  supplied 
Dy  the  drainage  of  a  part  of  the  city, 
realised  from  £15  to  £35  per  acre  per 
annum.  If,  then,  irrigation,  more  espe- 
cially by  liquid  manure,  be  found  thus 
important  for  agricultural  purposes,  how 
much  more  so  may  it  be  expected  to  prove 
advantageous  to  the  horticulturist!  In- 
deed, we  hold  it  as  a  fixed  principle  that 
no  water  should  be  applied  to  the  roots 
of  frriit  trees  or  culinary  vegetables  un- 
less in  a  highly  enriched  state.  Our  own 
practice  is,  when  our  liquid-manure  tanks 
fall  short  of  the  required  supply,  to  add 
soot,  guano,  or  pigeons'  dung,  to  the 
water  used ;  and  years  of  experience  have 
proved  the  great  utility  of  liie  practice. 

The  late  eminent  garden  architect,  Mr 
John  Hay,  paid  great  attention  to  this 
subject  of  water;  and  the  examples  he 
has  left  us,  in  the  gardens  at  Lundie 
House,  Castle  Semple,  and  Dalmeny 
Park,  all  designed  by  him,  show  the  cor- 
rectness of  his  principle.  That  the  ex- 
pense of  bringing  and  distributing  water 
in  these  gardens  has  long  ago  been  repaid 
to  the  owners,  is  beyond  a  doubt  "  Water 
is  supplied  "  to  Dalmeny  gardens  "  from 
a  reservoir  situated  on  an  eminence  a 
considerable  height  above  the  garden 
walls.  Around  the  whole  garden,  4 
inches  below  the  sur&ce  of  the  ground, 
a  groove,  between  2  and  3  inches  deep, 
has  been  formed  in  the  walls  to  receive 
a  |-inch  pipe  for  conducting  the  water. 
About  50  feet  distant  from  each  other  are 
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apertures  through  the  wall  2^  feet  high,  and 
10  inches  wide,  in  which  a  cock  is  placed, 
so  that,  on  turning  the  handle  to  either 
side  of  the  wall,  the  water  issues  from 
that  side.  The  nozzles  of  the  cocks  have 
screws  on  each  side,  to  which  is  attached 
at  pleasure  a  leathern  pipe  with  a  brass 
cock  and  director,  roses  pierced  with 
holes  of  different  sizes  being  fitted  to 
the  latter.  By  this  contrivance  all  the 
trees,  both  inside  and  outside  the  waUs, 
can  be  most  effectually  watered  and 
washed  in  a  very  short  space  of  time, 
and  with  very  little  trouble.  One  man 
may  go  over  the  whole  in  two  hours.  At 
the  same  time  the  borders,  and  even  a 
considerable  part  of  the  compartments," 
the  whole,  indeed,  by  adding  additional 
lengths  of  pipes,  "can  be  watered  with 
the  greatest  ease  when  required.  The 
convenience  and  utility  of  this  contriv- 
auce  must  at  once  be  perceived  by  every 
practical  horticulturist"— j^n<^.  ofGard. 
and  Edin,  Eneye.  art  "  Horticulture." 

This  arrangement  is  excellent  for  wall 
fruit  trees,  and  affords  an  abundant  supply 
for  the  purpose;  but  for  watering  the  bor- 
ders and  main  compartments  of  a  garden 
we  prefer  flexible  and  portable  pipes, 
such  as  are  used  for  fire-engines,  because 
they  are  capable  of  discharging  more 
water,  and  can  be  carried  to  any  part 
where  water  is  required.  The  expense, 
in  the  first  instance,  is  about  the  same; 
and  although  these  flexible  pipes  are 
more  liable  to  decay  than  the  others,  they 
have  the  advantage  of  being  more  easily 
repaired,  and  can  be  employed  for  a 
variety  of  purposes,  while,  if  properly 
taken  care  of,  they  will  last  many  years. 
This  mode  of  introducing  a  supply  of 
water  by  Hay  is  deserving  of  notice,  as  it 
was  in  his  day  a  step  in  the  right  direc- 
tion; and,  strange  as  it  may  appear,  it 
was  the  most  important  improvement 
effected  by  him  in  garden  architecture. 
We  may,  however,  remark,  that  f-inch 
pipes  are  much  too  small,  and  that  the 
expense  of  cutting  a  groove  in  the  wall  for 
their  reception  was  a  useless  outlay.  The 
same  object  could  have  been  much  better 
attained  by  employing  a  pipe  of  larger 
calibre,  say  not  less  for  the  mains  than  2^ 
inches,  laid  under  the  walks,  with  a  verti- 
cal branch  at  every  50  feet  To  these  a 
flexible  tube  as  a  director  could  be  at- 
tached, and  the  force  of  water  directed 


against  the  trees,  the  operator  standing 
upon  the  gravel  walk,  thus  obviating 
any  treading  on  the  border,  and  having 
the  trees  better  presented  to  his  eye. 
Besides,  another  nozzle  of  larger  size, 
affixed  to  the  upright  branch,  would 
admit  of  a  flexible  pipe  being  attached  to 
it  for  the  purpose  of  watering,  or,  if  ne- 
cessary, irrigating  the  quarters  of  the 
garden. 

It  frequently  happens  that  water  may 
be  got  at  a  level  sufficient  for  irrigating 
the  ground,  but  without  sufficient  pres- 
sure to  be  applied  to  the  wall  trees.  This 
is  easily  remedied,  and  that  without  the 
expense  of  constructing  a  large  reservoir : 
for  as  the  pressure  is  in  proportion  to 
the  depth  of  water,  and  not  to  the  sur- 
face it  covers,  it  follows  that  a  hollow 
cylinder  or  pipe,  say  3,  6,  or  9  inches 
in  diameter,  and  10  feet  in  height,  will 
give  the  same  amount  of  pressure  on  the 
orifice  of  the  delivery-pipe  (if  less  in 
diameter  than  the  above)  as  would  a  re- 
servoir 10  feet  deep  and  as  many  acres 
in  area.  A  pipe,  therefore,  of  any  conve- 
nient diameter  may  be  placed  perpendi- 
cularly upon  the  top  of  one  of  the  walls, 
or  over  the  cistern,  tank,  or  well  of  sup- 
ply;  and  if  its  base  be  at  an  equal  height 
with  that  of  the  wall,  and  its  top  10  feet 
above  that  level,  the  water  pumped  into 
it  will  have  pressure  sufficient  to  syringe 
the  wall  trees  in  a  very  extensive  garden. 

We  prefer  laying  ^e  pipes  under  the 
walks  to  enclosing  tibem  in  a  groove  in  the 
wall  in  Hay's  manner,  because  they  are 
more  easily  got  at  in  case  of  requiring  to 
be  repaired.  For  their  preservation  we 
usually  enclose  them  between  two  drain- 
tiles,  the  one  laid  over  the  other,  which 
separates  the  metal  from  the  soil,  and 
leaves  it  surrounded  with  air. 

Wftter  may  be  brought  to  a  garden 
from  any  distance  by  various  means. 
The  most  simple  is  through  leaden,  iron, 
glass,  or  earthenware  pipes,  from  a  foun- 
tain-head considerably  above  the  garden 
level, — as  the  water  will  flow,  so  long  as 
the  pipes  remain  air-tight,  over  any  in- 
equality of  surface,  and  discharge  itself 
within  a  few  feet  of  its  original  level: 
but  if  it  can  be  brought  the  greater  part 
of  the  way  in  an  open  drain  or  rivulet^ 
so  much  the  better.  In  this  case,  however, 
there  must  be  an  iminterrupted  declivity 
during  its  whole  course.     Pumps  may  be 
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tttached  to  pTJBting  machinery,  Buoh  as  of  our  globe.  "  The  theory  of  tbeee  in- 
nulls,  &c.,  and  tiie  water  propelled  terior  atreamleta,"  Bays  Dr  Ure,  "  be- 
through  pipes  to  any  distance,  and  to  any  comeB  by  no  means  intricate.  The  waters 
reasonable  altitude.  Wells  may  be  Bunk,  are  difli^ed,  after  condensation,  upon  the 
and  the  water  pumped  up  by  Bteam,  surface  of  the  soil,  and  percolate  down- 
manital  labour,  or  horse  power  wards  through  the  various  pores  and 
Artasiaa  weUa  may  be  bored,  and  not  fissures  of  the  geological  strata,  to  be 
only  an  abundant  supply  of  water  be  again  umted  aubterraneously  in  veins, 
obtained,  bat  even  that  water  at  a  consi  nlle,  streamlets,  or  expanded  films,  of 
derably  elevated  temperature,  as  is  the  greater  or  lees  magnitude  or  regularity  " 
case  at  Sion  House  gardens  and  else-  Fig  8 
whrae.  A  cunouB  and  simple  mode  of 
this  operation  is  descnbed  by  the  late  Sir 
Andrew  Ualhday  m  his  worV  on  the 
West  India  colomes.  Excellent  practical 
directions  for  obtaimug  water  by  this 
means  will  be  found  in  "  The  Engl- 
neeis'  and  Mechanics'  Encycloptedia," 
art  "Bonng,"  and  in  various  works  on 
dTil  engmeenng 

In  situations  where  water  cannot  be  Fig  8  "  represents  the  manner  in  which 
got  from  higher  levels  so  as  to  be  brought  the  condensed  water  of  the  heavens  dis- 
hy its  own  gravity  into  the  garden,  or  tributes  itself  under  the  surface  of  our 
where  arcnmstauoes  prevent  the  collect-  globe.  Here  we  have  a  geological  see- 
ing a  Boffioiency  of  nun  water,  hydraulic  tion  showing  tlie  succession  of  the  seve- 
or  steam  power  may  be  apphed :  in  de-  ral  formatdons,  and  the  sheets  or  lamiiue 
bolt  of  all  these,  boring  the  stratification  of  water  that  exist  at  their  boundaries  as 
and  fonning  artesian  wells  must  be  had  well  as  in  their  sandy  beds.  The  figure 
Teconiseto.  This  art,  comparatively  new  shows  also  very  plainly  that  the  height 
amongst  us,  has  for  centuries  b^n  in  to  which  the  water  reascends  in  the  bore 
operation  in  China,  and  for  ages  in  the  of  a  well  depends  upon  the  height  of 
south  of  France  and  Italy.  We  believe  the  reservoir  which  supplies  the  sheet  of 
that  there  are  few  situations  where  a  water  to  which  the  well  is  perforated. 
iDpply  of  water  may  not  be  obtained  Thus,  the  well  a  having  gone  down  to  the 
by  this  means^  but  the  water  will  not,  aqueous  expanse  a  a,  whose  waters  of  sup- 
b  all  cases,  flow  to  the  snr&ce,  and  ply  are  derived  from  the  percolation  m, 
this  particularly  tends  to  occur  in  fiat  wUl  afford  rising  waters  which  will  come 
countries.  From  this  cause  the  value  of  to  the  surface;  whilst  in  the  well  b,  sup- 
theae  wells  is  greatly  lessened.  Sometimes  plied  by  the  sheet  b  b,  the  water  will 
it  will  rise  to  within  20  or  30  feet  of  the  spout  above  the  sur&oe ;  and  in  the  well 
SQrbce:  in  such  cases  a  well  must  be  e  it  will  remain  short  of  it  The  same 
EDiik,  into  which  the  water  will  flow  figure  shows  that  these  wells  often  tra- 
■ud  form  a  reservoir,  and  from  this  verse  sheets  of  water  which  rise  to  difler- 
it  nnist  be  brought  up  by  means  of  a  ent  heights.  Thus,  in  the  well  e,  there  are 
pump.  At  other  times,  it  will  rise  to  the  five  columns  of  ascending  waters  which 
Bui&ce  and  flow  into  a  basin  or  pond,  arise  to  heights  proportional  to  the  points 
and  sometimee  it  will  rise  to  a  consider-  whence  they  take  their  origin.  Several  of 
able  height  above  it,  and  form  a  jet  or  these  will  be  spouting  or  overflowing,  but 
fountain.  Various  theories  have  been  some  will  remain  beneath  the  surface." 
propounded  with  regard  to  these  wells —  When  water  is  thus  obtained,  it  should 
the  one  moflt  generally  entertained,  how-  be  allowed  to  flow  into  a  reservoir  or 
ever,  being  that  of  the  perforation  reach-  pond,  sufficiently  capacious  to  hold  a 
ing  a  bed  of  gravel  or  other  porous  stra-  supply,  in  which  it  may  become  softened 
turn,  with  which  communicate,  from  a  by  exposure  to  the  sun  and  air.  The 
higherlevel,  subterranean  sheets  of  water,  apphcation  of  the  hydraulic  ram,  or  the 
fed  and  supplied  by  the  continual  filtration  process  of  boring  or  forming  an  artesian 
of  water,  dew,  snow,  &c.,  from  the  sur&oe  well,  although  rather  expenuve  in  the  first 
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instanoe,  will  be  found  the  cheapest  in  the 
end,  as,  when  once  put  into  operation,  it 
is  scarcely  possible  for  them  to  get  out  of 
working  order ;  and  hence  all  the  expense 
of  pumping,  and  the  necessary  repairs 
attending  it,  are  dispensed  with.  Various 
hydraulic  powers  might  be  employed  for 
this  purpose  :  the  simplest  and  best  is  the 

Fig. 


helier  hjfdraulique,  or  water-ram.  We  say 
the  best,  because  it  is  effective,  and  of  such 
simple  construction  as  to  be  scarcely  ever 
out  of  order,  and,  when  once  set  in  motion, 
it  goes  on  incessantly  without  any  external 
aid,  so  long  as  it  is  supplied  witib  water. 

Fig.  9  represents  this  machine,  and  the 
following  description  explains  its  action  : 

9. 


''  Suppose  0  to  represent  a  cistern  or 
reservoir,  or  the  source  of  a  spring  which 
is  constantly  overflowing  or  running  to 
waste,  by  means  of  a  channel  a  few  feet 
lower  than  itself,  as  at  the  level  line  pp. 
Instead  of  permitting  the  water  to  run 
over  the  sides  of  o,  let  it  be  conducted  to 
the  \eyelpp  by  means  of  iron  or  other 
pipes,  q  q,  connected  with  the  side  of  the 
reservoir,  and  terminating  by  an  orifice, 
r,  in  which  a  conical  or  other  valve,  s,  is 
placed,  so  as  to  be  capable  of  effectually 
closing  the  pipe  when  such  valve  is  drawn 
upwards :  f  is  an  adjustable  weight  fixed 
on  to  the  spindle  of  the  valve  s,  by  means 
of  which  the  valve  is  kept  down  and  open ; 
any  water,  therefore,  that  is  in  the  cistern 
o,  will  flow  down  the  pipe  qq,  and  escape 
at  the  orifice  r,  so  long  as  tbe  valve  re- 
mains down ;  but  the  instant  it  is  raised 
and  shuty  all  motion  of  the  water  is  sus- 
pended. Thus  situated,  the  adjustment 
of  the  weight  t  must  take  place;  and  by 
adding  to,  or  subtracting  from  i^  it  must 
be  made  just  so  heavy  as  to  be  capable  of 
sinking  or  forcing  its  way  downwards 
against  the  upper  pressure  of  the  water, 
the  force  of  which  will  depend  upon  the 
perpendicular  distance  from  the  surface 
of  the  water  in  o  to  its  point  of  discharge 
at  r,  represented  by  the  dotted  line  ov. 
But  the  water,  by  moving,  acquires  a  mo- 
mentum and  new  force,  and  consequently 
is  no  longer  equal  to  the  column  o  v,  to 


which  the  valve  has  been  adjusted,  but  is 
superior  to  it,  by  which  it  is  enabled  to 
overpower  the  resistance  of  the  weight  r, 
and  it  carries  the  valve  up  with  it,  and 
closes  the  orifice  r.  This  is  no  sooner 
done  than  the  water  i&  constrained  to 
become  stationary  again,  by  which  the 
momentum  is  lost,  and  the  valve  and 
weight  once  more  become  superior,  and 
full,  thus  reopening  the  orifice  and  per- 
mitting the  water  to  move  again  ;  and  as 
the  pressure  of  the  water  and  the  weight 
of  the  valve  each  become  alternately  su- 
perior, the  valve  is  kept  in  a  constant 
state  of  vibration,  or  of  opening  and 
shutting,  without  any  external  aid  what- 
ever. Such  is  the  principle  upon  which 
the  motion  of  the  water  in  the  pipe  ^^  is 
produced ;  but  the  momentum  generated 
cannot  be  instantly  annihilated,  and  it  is 
not  only  of  sufficient  power  to  raise  the 
valve  5,  but  likewise  to  burst  open  the 
lower  end  of  the  pipe  qq,  imless  a  suffi- 
cient vent  be  provided  by  which  this  ac- 
ciunulated  force  can  escape  :  accordingly, 
a  second  valve,  «,  is  placed  near  the  lower 
end  of  the  pipe  q  q,  and  is  made  to  open 
upwards  into  the  air-vessel,  having  a  dis- 
charging pipe  x;  and  consequently,  when- 
ever the  valve  s  is  closed,  the  water,  which 
otherwise  would  have  flowed  from  the 
orifice  X,  now  opens  the  valve  «,  and  enters 
the  air-vessel,  until  the  spring  of  the 
contained  air  overcomes  the  gradually 
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decreaaLog  force  of  the  momentum^  when 
ihid  Yalve  u  closes,  and  that  at  «  opens,  to 
permit  the  water  to  make  a  second  hlow 
or  pulsation.  In  this  way  the  action  of 
the  machine  continues  unceaaingl j,  with- 
out any  external  aid,  so  long  as  it  is  sup- 
plied with  water  and  remains  in  repair/ 
— Library  of  Useful  Knowledge^  voL  "Natu- 
ral Philosophy." 

Legg9  Improved  Sdf-aeUng  Hydraulic 
Engine  is  also  a  useful  machine  for  this 
purpose,  and  is  capable  of  conveying  from 
I  gallon  to  20  per  minute  to  a  distance  of 
2000  yards,  and  to  a  point  elevated  500 
feet  or  upwards,  with  a  fall  of  2^  feet, 
giving  not  more  than  a  continuous  over- 
flow of  1  pint.  With  this  quantity  of 
water  as  the  moving  power,  the  engine  will 
supply  about  10,000  gallons  in  twenty- 
four  hours  ;  and  when  the  moving  power 
is  greater,  the  supply  thrown  up  is  pro- 
portionately incr^uBed.  It  has  some  ad- 
vantages over  the  ram,  especially  as  being 
cheaper,  and  wrought  with  less  water.  It 
is  not  liable  to  get  out  of  repair,  and  will 
draw  water  from  a  spring  30  yards  or 
upwards  distant  from  the  apparatus. 

Lucais  Self-acting,  Force,  and  LijU 
Pump, — We  have  not  had  an  opportunity 
of  seeing  this  machine  in  operation, 
although  we  have  heard  much  said  in 
&vour  of  it  It  may  be  fixed  in  any 
situation  where  a  small  supply  of  water 
can  be  procured.  It  is  simple  in  con- 
struction, and  not  liable  to  get  out  of 
working  order  ;  yet,  should  that  happen, 
we  are  informed  by  Sir  Joseph  Paxton  it 
may  be  readily  adjusted.  The  appen- 
dages can  be  fixed  to  any  description  of 
pumps,  whether  such  are  already  fixed 
or  otherwise.  The  waste  water  is  very 
trifling,  a  very  small  quantity  being 
sufficient  to  work  it,  which,  if  requisite, 
can  also  be  raised. 

In  situations  where  a  running  stream 
can  be  brought  to  flow  through  the  garden, 
as  is  the  case  at  Hopetoun  House,  it  is  of 
great  service,  as  well  as  a  beautiful  object; 
but  in  general  tiiese  streams  flow  through 
the  lowest  part  of  the  grounds,  and  conse- 
qoently  are  less  valuable  than  if  they 
were  higher.  The  situation  at  one  time 
fixed  on  for  a  new  garden  at  Yester  House, 
the  property  of  the  Marquis  of  Tweeddale, 
upon  which  we  were  consulted,  has  a 
copious  running  stream  passing  along  the 
liighest  part  of  the  ground,  which  we,  in 


conjimction  with  Mr  Shearer,  his  Lord- 
ship's very  intelligent  gardener,  purposed 
should  be  retained,  ornamented,  and 
rendered  fit  for  the  purposes  required. 
Much,  however,  as  these  streams  are  to 
be  desired,  it  would  be  well  to  have  pro- 
vision made  for  turning  them  off  during 
winter. 

§  6. — SITUATION. 

The  situation  which  a  culinary  and 
fruit  garden  ought  to  occupy,  requires, 
we  think,  more  consideration  than  ap- 
pears to  have  been  in  general  given  to 
the  subject.  Mr  Loudon  says  '^  The  situa- 
tion of  the  kitchen  garden,  considered 
artificially,  or  relatively  to  the  other 
parts  of  a  residence,  should  be  as  near 
the  mansion  and  the  stable-offices  as  is 
consistent  with  beauty,  convenience,  and 
other  arrangements.  **  Nicol,  on  the  same 
subject,  observes,  ''  In  a  great  place  the 
kitchen  garden  should  be  so  situated  as 
to  be  convenient  to,  and,  at  the  same 
time,  concealed  from  the  house.*'  The 
same  authority  remarks  in  '' Kalendar," 
(p.  3,)  ''Sometimes  we  find  the  kitchen 
garden  placed  immediately  in  front  of 
the  house,**  which  he  considers  ''  the  most 
awkward  situation  of  any,  especially  if 
placed  near,  and  so  that  it  cannot  be  pro- 
perly screened  by,  some  sort  of  plantation, 
(generally  speaking,  it  should  be  placed 
in  the  rear  or  flank  of  the  house,  by  which 
means  the  lawn  may  not  be  broken  and 
rendered  unshapely  where  it  is  required 
to  be  most  complete.'* 

As  an  instance  of  placing  the  garden 
on  the  flank  of  tiie  house,  and  where  it  is 
completely  shut  out  from  it,  yet  at  a  most 
convenient  distance,  we  may  mention  that 
at  Trentham*  Hall,  where  this  is  most 
completely  eflected.  Still,  however,  we 
think  that  it  is  too  near  the  house,  and 
may  at  some  period,  if  it  has  not  already, 
be  found  in  the  way  of  future  improve- 
ments. The  gardens  at  Claremont  afford 
another  instance  of  this  kind,  where  much 
of  the  beauty  of  the  park  is  destroyed 
merely  for  the  sake  of  a  supposed  conve- 
nience ;  and  the  same  may  be  said  of 
Welbeck,  Knowlesly,  and  many  others. 
The  two  latter  are,  however,  in  the  retu* 
of  the  mansions  to  which  they  belong, 
and  at  present  do  not  interfere  with  them 
in  any  way. 
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In  considering  the  subject  of  situation, 
it  is  proper  to  remark  ^at  convenience 
to  the  mansion  and  offices  is  all  very  well, 
so  far  as  regards  places  of  inconsiderable 
extent,  and  where  the  kitchen  garden  is 
to  be  in  the  mixed  style — ^that  is,  having 
flowers  cultivated  in  the  borders  in  juxta- 
position with  culinary  vegetables.  But 
in  large  establishments,  where  nothing 
should  be  seen  from  the  mansion  but 
park,  lawn,  and  flower-garden  scenery, 
the  kitchen  garden  should  not  only  be 
removed  from  the  house,  but  should  be 
placed  as  near  to  the  boundary  of  the 
park  as  is  compatible  with  other  arrange- 
ments, that  it  may  be  as  little  in  the  way 
of  ulterior  alterations  and  improvements 
as  possible ;  and  also  that  access  to  it, 
botii  for  carting  and  for  the  labourers 
employed,  may  be  had  without  these 
having  to  pass  through  the  park  or  plea- 
sure-grounds. This  is  exemplified  in  the 
kitchen  garden  at  Chatsworth,  which  is 
near  the  boimdary  of  the  park  ;  and  the 
situation  chosen  by  ourselves  for  the  new 
gardens  at  Dalkeith  is  also  upon  its  mar- 
gin, so  that  all  communication,  except 
^at  from  the  fieunily,  is  made  direct  from 
the  public  road.  An  ill-placed  garden, 
like  an  ill-placed  house,  will  ever  be  a 
source  of  annoyance  to  the  owner,  as 
neither  can  be  removed  without  great 
expense,  and  a  loss  of  enjoyment  for  a 
number  of  years. 

These  remarks,  as  we  have  already 
noticed,  are  applicable  to  places  of  great 
extent  only.  With  viUa  residences  the 
case  is  different;  in  these  the  kitehen 
garden  may  be  attached  to  the  offices,  so 
that  a  free  communication  may  take 
place  between  the  kitchen,  the  stables, 
and  the  garden,  but  without  interfering 
with  either  the  entrance  or  the  lawn 
fronts.  "  In  general,"  says  Mr  Loudon, 
in  reference  to  small  places,  '*  it  is  desir- 
able to  have  the  kitchen  garden  close  to 
the  stable  offices,  so  as  to  make  some  use 
of  the  walls  of  the  latter  for  training  fruit 
trees,  and  to  shorten  all  the  lines  of  com- 
munication for  servants,  as  also  the  walk 
to  the  garden  from  the  lawn  front 
Wherever  it  is  practicable,"  in  such 
places,  ''the  fium  should  adjoin  the  kit- 
chen garden,  and,  as  it  were,  follow  in 
the  train  of  offices  and  useful  appendages. 
In  this  view  of  the  general  arrangement 
of  a  villa  and  its  offices,  it  appears  that 


all  the  latter  should  be  placed  on  one 
side  of  the  dwelling-house,  so  as  to  leave 
the  three  other  sides  free.  Wherever 
three  sides  of  the  dwelling-house  are  not 
free  to  be  disposed  of  as  the  combined 
judgment  of  the  landscape-gardener  and 
architect  may  direct,  either  the  case  must 
be  anomalous,  or  some  gross  fault  must 
have  been  committed.  We  would  strongly 
recommend  this  to  be  kept  in  view  both 
by  architects  and  their  employers  as  a 
leading  principle  in  determining  the  posi- 
tion of  the  offices  "  and  garden  "  relative 
to  that  of  the  house." 

Many  bad  situations  have  been  chosen 
merely  because  the  soil  happened  to  be 
good  in  them.  No  doubt  a  good  natural 
soil  is  greatly  to  be  desired,  and  proves  a 
considerable  saving  of  expense;  but,  not- 
withstanding this,  an  eligible  site  should 
not  be  sacrificed  to  this  point  of  soil, 
as  soil  can  be  artificially  made,  or  the 
bad  may  be  removed  and  good  substi- 
tuted. The  older  gardeners  depended 
much  upon  soil;  and  to  this  may  be 
traced  the  origin  of  many  situations 
which  have  been  abandoned,  and  of 
others  which,  although  they  remain, 
have  been  a  source  of  annoyance  for  ages. 

Another  mistake  frequently  fallen  into 
in  the  selection  of  a  site  for  a  garden,  is 
that  of  choosing  a  low  and  consequently 
a  damp  one,  xmder  the  mistaken  notion 
of  having  shelter  from  winds,  ^.  Such 
situations  are  condemned  by  almost 
all  writers  on  the  subject,  although 
adopted  by  most  of  them  in  practice. 
Dr  Darwin  in  his  "  Phytologia,"  Pro- 
fessor Bradley,  Lawrence,  Switzer,  Aber- 
crombie,  Forsyth,  Nicol,  ^c,  all  agree  in 
urging  the  avoiding  low  situations.  For- 
syth (Treatise  on  Fruit  Trees,  p.  286) 
says,  if  the  garden  "be  situated  in  a  bot- 
tom, the  wind  will  have  the  less  effect 
upon  it;  but  then  damps  and  fogs  will 
be  verv  prejudicial  to  the  fruit  and  other 
crops.'  Switzer  says,  (Pract  Fruit 
Gard.)  avoid  low  situations  and  bottoms 
of  valleys,  because  there  is  often  a  sour- 
ness in  the  earth  that  cannot  be  eradi- 
cated; and  in  this  uncertain  climate  of 
ours  heavy  fogs  and  mists  occur,  which 
hang  so  long  on  the  fruit  and  leaves  in 
low  situations  that  not  only  vegetation  is 
retarded,  but  also  the  ripening  of  the 
fruit"  And  Dr  Darwin  (Phytologia, 
sect  15)  makes  the  following  truly  prac- 
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tical  remarks:  "The  greater  warmth  of 
low  mtnatioiiB*' — a  warmth,  however, 
which  is  only  experienced  during  the 
drought  and  heat  of  summer — ''  and  their 
being  generally  hetter  sheltered  from  the 
cold  north-east  winds,  and  the  boisterous 
south-west  winds,  are  agreeable  circum- 
stances; as  the  north-east  winds  are  the 
freezing  winds,  and  the  south-west  winds 
being  more  violent,  are  liable  to  do 
much  to  injure  standard  fruit  trees  in 
summer  by  dashing  their  branches 
against  each  other,  and  thence  bruising 
or  beating  off  the  fruit ;  but,  in  low  situ- 
ations, the  fogs  in  vernal  evenings,  by 
moistening  the  young  shoots  of  trees  and 
their  early  flowers,  render  them  much 
more  liable  to  the  injuries  of  the  frosty 
nights  which  succeed  them,  which  they 
escape  in  higher  situations."  On  the 
other  hand,  too  high  and  exposed  situa- 
tions are  also  to  be  avoided  on  account 
of  the  boisterous  and  cutting  effects  of 
the  winds,  and  also  because  such  situa- 
tions are  colder  than  those  less  elevated. 
Nor  should  gardens  be  placed  near  ponds 
of  stagnant  water,  for  those  in  such  situ- 
ations can  seldom  be  rendered  sufficiently 
dry  at  bottom,  and  the  air  must  conse- 
quently be  damp,  and  the  attraction  of 
frosts  great 

The  slope  of  the  ground  should  always 
be  towards  the  south,  or  a  point  or  two  to 
the  west  of  south,  so  as  to  secure  thebenefit 
of  the  evening  sun.  On  this  point,  how- 
ever, Abercrombie  observes,  "  When  the 
son  can  reach  the  garden  at  its  rising,  and 
continue  a  regular  influence,  increasing 
as  the  day  advances,  it  has  a  gradual  and 
most  beneficial  effect  in  dissolving  the 
hoar-frost  which  the  past  night  may 
have  scattered  over  young  buds,  leaves, 
and  blossoms,  or  setting  frtiit  On  the 
contrary,  when  the  sun  is  excluded  from 
the  garden  till  about  ten  in  the  morning, 
and  then  suddenly  darts  upon  it  with  idl 
the  force  derived  fix>m  considerable  eleva- 
tion, the  exposure  is  bad,  particularly  for 
fruit-bearing  plants  in  the  spring  months : 
the  powerful  rays  of  heat  at  once  melt  the 
icy  particles,  and  immediately  acting  on 
the  moisture  thus  created,  scald  the  ten- 
der bloasom,  which  drops  as  if  nipped  by 
a  malignant  blight"  An  entirely  easterly 
aspect  is,  however,  not  to  be  recom- 
mended, as  by  sach  an  arrangement  the 
son  wocdd  cease  to  shine  on  it  shortly  after 


mid-day,  while  an  entirely  western  one 
would  only  benefit  by  the  afternoon  s  sun. 

"  Grardens  of  great  fertility  and  earliness 
are  often  to  be  met  with  on  the  sides,  or 
near  the  bases,  of  hills,  particularly  if  shel- 
tered from  the  coldest  points  by  lofty 
rocks — the  reflection  or  concentration  of 
the  rays  of  heat  from  them  rendering  the 
situation  peculiarly  adapted  for  bringing 
crops  of  the  most  delicate  kinds  to  perfec- 
tion at  an  early  season.  Situations  of 
this  kind  are  not  only  desirable  on  ac- 
count of  these  advantages,  but  are  gene- 
rally very  romantic  and  picturesque,  or 
may  be  rendered  so  by  judicious  decora- 
tion."— Praet.  Oard,,  p.  8. 

Gardens  cut  out  of  the  side  of  a  hill 
may  be  very  advantageously  laid  out  in 
terraces,  the  only  difficulty  being  getting 
the  maniu«  and  fr^sh  supplies  of  soil  con- 
veyed to  them  without  the  aid  of  mecha- 
nical power.  And  situations  frequenUy 
present  themselves  on  the  sides  of  hills, 
where  irregular  gardens  of  great  beauty, 
shelter,  and  warmth,  may  be  established. 

In  regard  to  level,  Switzer,  Nicol^  and 
others  recommend  a  &11  of  one  foot  in 
twenty  or  thirty  towards  the  south.  The 
latter  says  that  the  garden,  "  if  quite  flat, 
seldom  can  be  laid  sufficiently  dry ;  and 
if  very  steep,  it  is  worked  under  many 
disadvantages.  It  may  have  a  fall,  how- 
ever, of  a  foot  in  twenty,  without  being 
very  inconvenient ;  but  a  fall  of  a  foot  in 
thirty  is  most  desirable,  by  which  the 
ground  is  sufficiently  elevated,  yet  not 
too  much  so."  Many  excellent  gardens 
have,  however,  a  much  greater  declivity 
than  this,  as  instanced  in  those  at  Hope- 
toun  House,  and  the  lower  parts  of  those 
at  Dalkeith  :  in  both  cases  they  in  some 
parts  fall  as  much  as  one  foot  in  four,  and 
are  both  noted  for  precocity,  and  for  the 
preservation  of  the  crops  during  winter. 

Of  all  situations  for  a  garden,  those 
that  are  shaded  by  high  buildings  and 
lofty  trees  are  the  worst ;  because,  as  For> 
syth  justly  observes,  "a  foul  stagnant  air 
is  very  unfavourable  to  vegetation ;  and 
it  is  also  observed  that  blights  are  much 
more  frequent  in  such  situations  than  in 
those  that  are  more  open  and  exposed." 
They  are  also  late,  being  shaded  from  the 
sun  in  early  spring,  and  cold  and  damp 
in  winter  from  a  similar  cause.  An  open 
and  exposed  situation  is  preferable  to  one 
so  circumstanced. 
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In  regard  to  the  situation  of  suburban 
villa  gardens,  or  where  the  property  is  of 
limited  extent,  the  subject  will  be  made 
more  intelligible  by  giving  a  specimen  or 
two  of  such  grounds  generally ;  and,  as 
examples  of  great  merit,  we  extract  Plate 
I.  from  the  ''Encyclopedia  of  Farm 
and  Villa  Architecture,**  being,  as  Mr 
Loudon  informs  us,  a  suburban  villa  of 
two  acres  and  half  in  extent>  and  within 
a  mile  and  a  half  of  London,  built  and 
laid  out  by  an  architect  for  his  own  resi- 
dence. ''  In  this  plan,  a  is  the  main  en- 
trance ;  b  the  entrance-portico  of  the 
house ;  e  the  kitchen  and  stable-court ; 
d  the  stable  and  coach-house ;  e  a  door  in 
the  wall  bounding  the  entrance-court,  by 
which  the  grounojB  may  be  entered  with- 
out passing  through  the  house  j  /  a  cir- 
cular group  to  be  filled  with  geraniums, 
or  other  showy  greenhouse  plants,  during 
summer ;  g  a  billiard-room,  with  a  con- 
cealed entrance  in  the  back  of  an  alcove 
seat^  the  room  lighted  from  the  roof;  h 
a  rosary,  in  the  shape  of  a  horse-shoe,  a 
dial  being  placed  in  the  centre ;  i  a  basin, 
with  a  bronze  fountain  in  the  centre,  in 
the  form  of  a  dolphin,  wl^ich  spouts  up 
water  to  a  considerable  height :  the  mar- 
gin of  the  basin  is  of  marble,  surmounted 
by  pedestals  and  vases ;  and  the  space  of 
lawn  between  it  and  the  walk  is  varied 
by  choice  herbaceous  plants ;  k  rubbish- 
ground,  with  gardener's  working-sheds, 
for  pots,  tools,  iic,  as  well  as  for  protect- 
ing, during  winter,  the  vases  and  statues, 
which  are  set  out  in  summer ;  /  a  grotto, 
having  the  appearance  of  a  rock  exter- 
naUy,  and  partially  covered  with  ivy  and 
creepers  ;  m  is  an  American  garden,  com- 
prising a  choice  collection  of  shrubs  and 
plants,  and  ornamented  with  several  se- 
lect statues  and  vases,  the  pedestals  of 
which  only  remain  during  winter ;  n  is  a 
collection  of  herbaceous  plants ;  o  sum- 
mit of  a  wooded  knoU,  covered  with  an 
open  grove  of  pine  trees ;  p  shady  grass 
walk  for  the  hottest  days  of  summer; 
q  wire-fence  on  the  top  of  a  concealed 
wall,  which  admits  an  interesting  view  of 
the  country  beyond;  r  wall  and  fruit 
border  facing  the  soutii ;  $  the  gardener  s 
cottage;  t  a  plot  devoted  to  aromatic 
herbs ;  tf  the  i^elon  ground,  sunk  three 
feet  beneath  the  general  surface  of  the 
garden,  and  surrounded  by  a  hedge  of 
box ;  V  kitchen  garden ;  t9  a  high  knoll. 


with  a  steep  side,  covered  with  rock-work 
and  creepers  on  the  west,  and  crowned 
with  a  terminal  statue  of  colossal  dimen- 
sions, from  the  antique,  supported  on  a 
pedestal  of  granite;  x  fruit  wall  and 
border,  with  western  aspect;  y  octagon 
bower,  having  in  the  centre  a  magnificent 
bacchanalian  vase,  from  the  antique ;  and  z 
a  descent  of  three  steps  from  the  drawing- 
room  to  the  garden.  The  part  mark^ 
with  the  polar  needle  is  a  small  sheet  of 
water,  the  surfiuse  of  which  is  nearly 
twenty  feet  below  the  level  of  the  walk 
in  front  of  the  house  ;  or  the  same  space 
may  be  left  as  a  grass  lawn,  as  it  is  not 
in  all  places  that  water  can  be  obtained 
or  retained.  The  objects  in  laying  out 
the  grounds  of  this  villa  were,  to  obtain  a 
sufficient  extent  of  walks  for  all  necessary 
exercise  and  recreation  within  the  boun- 
dary wall ;  to  produce  as  much  variety 
as  possible,  independently  of  architectu- 
ral beauty  and  distant  scenery ;  to  include 
a  small  kitchen  garden ;  to  mature  the 
best  hardy  fruits ;  and  to  display  a  col- 
lection of  the  most  select  ornamental 
trees,  shrubs,  and  flowers.  For  this  pur- 
pose the  more  choice  peaches  and  necta- 
rines are  placed  on  the  wall  r,  having  a 
south  aspect;  the  grapes  to  be  covered 
with  glass,  on  the  same  wall,  next  the 
gardener  s  house ;  and  figs,  apricots,  and 
the  more  choice  cherries,  plums,  and 
pears  on  the  wall  x,  having  a  western  ex- 
posure. Apples  are  distributed  through 
the  grounds,  and  also  such  pears,  plums, 
and  cherries  as  will  bear  in  the  climate 
of  London,  on  standards.  One  or  two 
specimens  of  walnuts,  sweet  chestnuts, 
mulberries,  quinces,  medlars,  azaroles, 
true  service,  cornels,  and  similar  fruit 
trees  are  also  distributed  through  the 
groimds.  There  is  a  coUection  of  rock 
plants  on  the  rocky  precipice  which  forms 
the  steep  side  of  the  peninsula  w;  of 
herbaceous  plants  in  the  circle  n;  of 
American  trees,  shrubs,  and  herbaceous 
plants  in  the  circle  m ;  of  bulbs  among 
the  rose-trees  at  A,  and  in  the  circle  J^ 
among  the  pelargoniums ;  both  of  which 
are  taken  up  when  they  have  done  flower- 
ing, and  the  bed  filled  with  box-trees,  and 
similar  shady  evergreens  in  pots.  In 
the  other  planted  parts  of  the  grounds 
are  select  trees,  shrubs,  and  flowers, 
grouped  so  as  to  have  all  the  species  of 
each  genus  at  no  great  distance  from 
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one  another,  and  so  as  not  to  repeat  any 
genus  thrice,  except  those  including  fruit 
trees,  American  evergreens,  and  bidbous- 
Tooted  plants.  These  are  distributed 
generally,  in  order  to  harmonise  with  the 
whole.  In  the  melon  ground  the  frames 
are  supported  on  brickwork,  in  an  im- 
provement on  MThairs  manner,  with 
narrow  paths  of  brick  between  each 
range  of  frames,  and  with  the  dung-hn- 
ings  covered  with  boards,  so  that  the 
whole  is  as  dean,  orderly,  and  neat,  as  a 
flower  garden,  at  all  seasons  of  the  year." 

So  highly  did  Mr  Loudon  estimate  the 
merits  of  this  suburban  garden  that  he 
says — "  Considering  the  size  of  this  villa, 
its  completeness,  and  the  extent  of  its 
accommodation,  conveniencies,  and  luxu- 
rieS)  exceed  any  thing  of  the  kind  we  have 
ever  before  met  vrith"  And  further,  he 
observes,  ''We  shall,  however,  sum  up 
oar  opinion  in  one  sentence,  which  is, — 
that,  taking  the  place  altogether,  we  do 
not  believe  there  is  such  another  in  the 
neighbourhood  of  London." 

No  one  has  studied  the  subject  of 
suburban  gardening  more  fully  than 
did  our  lamented  friend,  the  late  Mr 
Loudon  ;  and  as  we  hold  his  opinions  on 
these  matters  in  high  estimation,  we  shall 
here  transcribe  a  brief  critique  by  him 
on  the  viUa  in  question.  ''Notwith- 
standing these  encomiiunsy'*  he  says,  "  we 
are  aware  of  some  objections  which  •  may 
be  made  to  the  la3dng  out  of  the  grounds 
as  shown  in  the  plan,  Plate  I.  It  may 
be  objected  to  the  plan  that  the  hues  are 
too  formal  and  unbroken ;  but  it  miist 
be  recollected  that  scarcely  any  of  these 
lines,  except  those  of  the  walks,  can  be 
recognised  as  lines  in  reality.  The  plan 
18  in  short  a  working  plan,  calculated  to 
show  the  gardener  what  ground  is  to  be 
dug  and  planted,  and  what  is  to  be  laid 
down  in  grass,  together  with  the  direc- 
tion of  the  gravel  walk&  The  single 
trees  and  small  shrubs,  which  are  indi- 
cated in  the  plan  by  crosses  x  x,  will 
break  all  the  lines,  both  of  the  dug  groups 
and  the  water,  and  produce  an  effect 
altogether  difierent  from  that  shown  in 
the  plan.  Even  the  spreading  of  the 
shrubs  over  the  margins  of  the  dug 
groups  will  totally  destroy  that  appear- 
ance of  lines,  which  forms  the  promi- 
nent features  of  the  plan  as  it  appears 
on    paper.       However,     independently 


altogether  of  the  breaking  of  these  lines 
by  vegetation,  there  is  a  certain  d^ree 
of  beauty  which  belongs  to  lines  and 
forms  simply  considered,  and  without 
any  reference  to  the  substance  of  which 
the  forms  are  composed.  Now,  the 
question  is,  how  far  om*  architect  has 
succeeded  in  this  kind  of  beauty.  In 
most  parts  of  the  plan  we  think  his  suc- 
cess perfect;  but  in  others  we  should 
perhaps  have  made  some  variation ;  and 
the  principle  by  which  we  should  have 
been  guided  in  so  doing  would  have  been 
that  of  adopting  the  .forms  to  their  local 
situation  alongside  of  the  walks.  The 
extent,  however,  to  which  we  should  have 
done  this  is  not  great  The  effect  which 
we  should  desire  frx)m  such  a  plan  as  that 
before  us  we  have  endeavoured  to  show 
in  Plate  II. ;  and  this  is^  as  nearly  as  pos- 
sible, the  actual  effect  on  the  grounds. 
The  great  beauty  which  in  Plate  II.  is 
added  to  Plate  L,  is  that  of  intricacy ; 
which  is  a  main  source  of  visual  enjoy- 
ment by  nourishing  curiosity,  keeping 
ahve  attention,  and  stimulating  the  pro- 
cess of  examination.  The  mind  takes 
delight  in  penetrating  into  recesses,  and 
making  discoveries  of  new  beauties  at 
every  step ;  in  tracing,  in  the  forms  of 
nature  and  chance,  something  of  those  of 
art ;  in  bringing  shape  and  figure  out  of 
apparent  irregularity  and  confusion ; 
and  in  finding  eveiywhere  the  principle 
of  connection  and  co-operation  towards 
the  formation  of  a  beautiful  and  expres- 
sive whole.  The  kitchen  garden  is  not  to 
be  consideredashaving  any  beauty  assuch, 
farther  than  that  it  produces  good  crops 
of  vegetables.  It  is  placed  and  arranged 
so  as  not  to  interfere  with  the  idea  of 
extent,  which  is  always  an  idea  to  be 
cherished  in  a  limited  space,  and  which 
in  England  is  sought  after  by  most  peo- 
ple, as  creating  allusions  to  the  extensive 
parks  and  pleasure-grounds  of  the  aris- 
tocracy. The  full  and  characteristic 
beauties  of  a  kitchen  garden  are  only  to 
be  obtained  when  it  is  surrounded  by 
walls  and  laid  out  in  right  lines ;  but 
such  a  garden  would  have  totally  de- 
stroyed the  effect  aimed  at  in  the  place 
before  us." — Encyc.  of  Farm  and  Villa 
Arch,,  p.  834. 

Plate  III.  exhibits  the  relative  con- 
nection between  a  villa  residence  of 
moderate    size,    with    the    garden    and 
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grounds.  This  dengn  waa  compoeed  bj  oart-road,  the  coach-yard,  mould-yard, 
the  late  James  Main,  Esq,,  for  the  work  and  sheds ;  p  basin  of  water  in  the  centre 
last  quoted.  The  Idtchea  garden  con-  of  the  garden  ;  q  q  lines  of  approach  to 
tains  about  2  acres,  and  is  surrounded  the  entrance-court."  The  adTantages  of 
by  lawn  and  pleasure-grounds,  the  whole  this  disposition  of  the  house,  offices,  and 
being  separated  from  the  park  by  a  pleasure-grounds  of  a  villa,  Mr  Main 
fence,  as  shown  by  the  dotted  line.  This  observes,  "are  the  compaotness  and 
fence  may  either  be  of  wire,  open  iron  unity  of  design  which  it  presenta  Every- 
railing,  or  a  sunk  fence,  or  ha-ha,  as  thing,  whether  useful  or  ornamental, 
may  be  deemed  most  expedient.  "  Be-  necessaiy  to  render  such  a  residence 
yond  the  general  plan,  a  is  the  entrance-  complete,  is  here  included  within  the  . 
court  and  offices ;  b  the  back-yard  court,  sunk  fence.  From  the  endless  walk 
with  two  dung-pits  surrounded  by  low  within  this  fence  is  seen,  over  a  fore- 
walla;  e  drying-ground;  rf  conserva-  ground  of  lawn  and  trees  and  shrubs, 
toiy,  with  flower  garden  around  ;  e  ice-  the  scenery  of  the  park  and  the  features 
house,  formed  under  a  rtused  mound  of  the  surrounding  country,  whatever 
planted  with  evergreens ;  the  door  is  in  they  may  be.  Various  statuea,  sculp- 
the  sunk  fence,  indicated  by  the  dotted  ture,  vases,  and  other  architectural  oma- 
line  which  encloses  the  whole  of  the  ments,  may  be  distributed  among  the 
dressed  ground  and  the  kitchen  garden ;  flower-beds  near  the  house,  and  along  the 
and/the  melon  ground ;  jr  compartments  endless  walk.  A  gardener's  house  may 
for  asparagus,  sea-kale,  rhubarb,  and  be  placed  in  the  orchard,  or  behind  the 
other  articles,  with  two  mushroom-shedB,  vinery  at  h,  exactly  in  the  centre  of  the 
marked  1  and  2;  A  slips  enclosed  by  range  of  glass ;  and  the  living  and  sleep- 
thorn  or  holly  hedges,  the  outside  bor-  ing  rooms  should  be  so  high  as  to  over- 
ders  planted  with  small  fruit-trees,  and  look  the  whole  of  the  garden  and  the 
fruit  shrubs ;  *  range  of  hothouses ;  k  orchard." 

vineiy  ;  I  mould-yttrd  ;  n  orchard ;  «        The  annexed  fig.  exemplifies  a  subur- 

aquarium  and  rock-work ;  o  gate  to  the  ban  or  villa  residence,  containing  many 
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conTeniencea,  and  suitable  to  a  private 
£unily,  or  retired  tradesman. 

The  ground  ia  laid  out  in  the  garden- 
esque  style,  with  abundance  of  walks^ 
and  those  so  united  as  to  do  away  as 
much  as  possible  with  all  necessity  for 
returning    by  the    same   route.      The 
boundary  is  closely  planted  with  orna- 
mental trees  and  shrubs,  so  as  completely 
to  shut  out  the  enclosing  wall,  and  pre- 
Tent  the  smallness  of  the  space  from 
being  detected ;  as  well  as  to  screen  the 
kitchen  garden  which  is  placed  at  a,  and 
the   greenhouse  b,  vineiy  ^  with  the 
pits  d  d  d,  from  the  lawn  or  pleasure- 
ground.     The  house  stands  at  e,  with  a 
semicircular  terrace  /  in  front  extend- 
ing  to  the  steps  ^,  which  lead  to  the 
principal  part  of  the  lawn.    A  border  of 
flowers  is  placed  along  the  frt)nt  of  the 
house,  succeeded  by  a  semicircular  plot 
of  grass  upon  which  four  small  circular 
beds  are  placed,  for  scai*let  geraniiims,  or 
other  equally  e^owy  plants,  daring  sum- 
mer.   These  beds  are  raised  a  foot  at  the 
centre,  and  their  mai^  is  encompassed 
vith  a  stone  edging  9  inches  deep.  When 
the  plants  are  removed  in  autiunn,  their 
places  are  supplied  with  highly  orna- 
mental vases,  set  on  2-feet  pedestals  in  the 
centre  of  each  plot,  and  the  soil  between 
the  base  of  these  pedestals  and  the  stone 
border  is  covered  ¥rith  green  moss»  A  vase 
of  corresponding  style  is  set  on  the  ends 
of  the  parapet  h  h,  on  each  side  of  the 
steps,  but  not  close  to  them.    A  broad 
gravel  walk,  in  connection  with  the  open- 
ing windows  of  the  dining-room  and 
drawing-room,  runs  parallel  with   the 
eemidiicular  grass-plot,  and  is  separated 
from  it  by  a  narrow  border  of  flowers. 
On  passing  from  the  semicircular  gravel 
walk  we  arrive  at  a  square  plateau  of 
gravel,  i,  with  two  side-wings  of  grass. 
The  gravel  walks  are  carried  through 
the  grounds  in  such  a  manner  as  to  give 
the  greatest  possible  extent  of  prome- 
nade.    These  walks,  however,  lead  to 
points  of  importance  or  interest — as,  for 
example,  one  leads  to,  and  enters  the 
kitchen  garden  at  j,  another  to  the  green- 
house and  pit  ground  at  t,  while  the 
branches  from  the  main  walk,  at  the  low- 
est or  fiuiher  part  of  the  lawn,  lead  to 
two  resting^seats  /  /,  and  also  to  a  sum- 
mer-house at  m.      Dwarf  flowering  and 
eYogreen  shrubs  occupy  the  larger  beds, 
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while  showy  herbaceous  plants,  bulbs, 
and  annuals,  are  placed  in  the  circular 
clumps  dottedamongst  them.  Thekitchen 
garden  is  connected,  yet  shut  out  from 
sight  both  from  the  lawn  and  windows  ; 
and  the  buildings  connected  with  the 
green-house,  vinery,  and  pits,  are  en-» 
closed  within  walls  also  screened  with 
shrubbery. 

We  give  these  as  specimens  of  situation 
and  arrangement,  as  they  can  be  illus- 
trated on  the  scale  here  aimed  at  To 
give  similar  examples  for  places  of  great 
extent,  it  would  be  requisite  that  these 
should  be  accompanied  with  a  map  of  a 
great  part  of  the  park.  We  have  chosen 
Qiese  illustrations  as  suitable  to  a  numer- 
ous class  of  proprietors,  many  of  whom 
may  not  choose  to  call  in  the  aid  of  a 
garden  architect ;  and  also  as  we  consider 
them  excellent  models  of  what  ought  to 
be  found  in  villa  residences,  and  grounds 
of  limited  extent 

We  have  also  given  these  examples  of 
villa  gardens,  because  we  regard  them  as 
perfect  of  their  class.  To  attempt  to 
extend  the  subject  frirther  would  be 
attended  with  small  advantage  :  the  prin- 
ciples, however,  which  have  been  laid  down 
form  the  general  rules ;  and  from  them 
the  intelligent  reader  will  be  able  to  draw 
such  conclusions  as  will  aid  him  in 
applying  them  to  his  circumstances  and 
taste.  It  would  be  superfluous  to  go  at 
large  into  the  kitchen  or  frnit  garden 
details  of  villa  gardens,  as  these  will  be 
found  in  another  part  of  this  work. 
Ample  directions  on  those  heads,  and 
also  imder  the  head  Floweb  Gabdbn— on 
the  disposal  and  formation  of  villa  flower 
gardens — will  be  hereafter  given.  (For 
more  relating  to  situation,  see  article 
Sttlb.) 

§6. — SOIL. 

A  good  soil^  even  in  an  indifierent  situ- 
ation, may  make  a  good  garden ;  but  a 
bad  soil,  let  the  situation  be  what  it  may, 
cannot  make  a  good  one.  It  is,  however, 
fortunate,  that  although  the  art  of  man 
can  change  or  amend  the  situation  only 
to  a  very  limited  extent,  he  has  the  power 
to  make  the  soil  what  he  pleases.  An 
entirely  new  and  proper  soil  can  be 
formed  on  the  surface  of  that  which  is 
bad ;  or,  if  the  original  level  is  not  to  be 
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departed  from,  the  bad  soil  can  be  re- 
moTed,  and  a  better  substituted.  Impor- 
tant though  soil  be,  let  it  always  be  a 
minor  consideration  compared  with  situ- 
ation, shelter,  and  aspect 

The  older  gardeners,  such  as  London 
and  Wise,  Switzer,  Hitt,  Justice,  Bradley, 
Abercrombie,  and  others,  too  often  sacri- 
ficed situation  for  soil ;  and  perhaps  some 
modem  artists  have  erred  in  the  opposite 
extreme,  and  depended  too  much  on  ma- 
nure and  other  adventitious  aids,  in  en- 
deaTOuring  to  secure  their  object 

The  nomenclature  of  soils  is  in  such  an 
imperfect  state,  that  it  is  very  difficult  to 
find  terms  by  which  to  express  what  may 
be  called  a  good,  bad,  or  indifierent  gar- 
den soil.  MThail  recommends  "  a  sandy 
loam,  not  less  that  2  feet  deep,  and  good 
earth,  neither  of  a  binding  nature  in  sum- 
mer, nor  retentive  of  rain  in  winter,  but 
of  such  a  texture  that  it  can  be  worked 
without  difficulty  at  any  season  of  the 
year.  If  it  can  be  done,  a  garden  should 
be  made  on  land  the  bottom  of  which  is 
not  of  a  spongy,  wet  nature.  If  this  rule 
can  be  observed,  draining  will  be  unneces- 
sary ;  for  when  land  is  well  prepared  for 
the  growth  of  fruit  trees  and  esculent 
vegetables,  by  trenching,  manuring,  and 
digging,  it  is  by  these  means  brought  into 
such  a  porous  temperament  that  the  rains 
pass  through  it  without  being  detained 
longer  than  necessary.  If  the  land  of  a 
garden  be  of  too  strong  a  nature,  it  should 
be  well  mixed  with  sand,  or  scrapings  of 
roads,  where  stones,"  particularly  flints, 
"have  been  ground  to  pieces  by  carriages." 

Walter  Nicol  was  of  opinion  that  several 
kinds  of  soil  were  necessary  in  the  same 
garden;  and  the  same  view  has  been 
advocated  by  Dr  Neill.  ''It  is  a  happy 
circumstance,"  says  the  former, ''  that  in 
many  instances  we  meet  with  dififerent 
soils  in  the  same  acre.  In  the  same 
garden  they  shoidd  never  be  wanting; 
and  where  nature  (or  natural  causes)  has 
been  deficient,  recourse  must  be  had  to 
art— inasmuch  as  the  variety  of  fruits  and 
vegetables  to  be  cultivated  require  different 
soUs  to  produce  them  in  perfection."  It 
would,  however,  be  absurd  to  argue  in 
favour  of  a  scheme  to  provide  a  different 
soil  for  each  description  of  vegetable. 

Forsyth  recommends  a  deep  soil  "  of  a 
mellow  pliable  natiire,  and  of  a  mode- 
rately dry  quality;  and  if  the  ground 


should  have  an  uneven  sur&oe,  by  no 
means  attempt  to  level  it;  for  by  that 
unevenness,  and  any  little  difference  there 
may  be  in  the  quality,  you  will  have  a 
greater  variety  of  soil  adapted  to  different 
crops.  The  best  soil  for  a  garden  is  a  rich 
mellow  loam ;  and  the  worst,  a  stiff  heavy 
clay.  A  Light  sand  is  also  a  veiy  unfit 
soil  for  a  garden." —  Treatise  on  Ik^U  Trees. 

Loudon  says,  "  A  soil  should  be  suffi- 
ciently tenacious  to  adhere  to  the  roots 
of  plants,  though  not  so  much  so  as  to  be 
binding,  which  would  certainly  retard 
their  progress  and  extension  in  search  of 
food.  Hence  a  loam  of  a  middle  texture, 
or  rather  inclining  to  sand,  may  be  consi- 
dered as  the  most  suitable  soil  for  the  pur- 
pose here  in  view — and  that  on  a  double 
account,  viz.,  the  greater  part  of  the  valu- 
able kinds  of  kitx^hen  vegetables  delight  in 
such  a  soil,  and  it  is  worked  at  less  expense 
than  a  stiff  one ;  and  in  severe  droughts 
it  is  neither  apt  to  crack  or  be  parched, 
nor  in  hard  frosts  to  throw  out  tender 
plants  and  seeds." — Etuyc.  o/Gard,  p.  724. 

Where  soils  are  not  found  naturally 
existing  similar  to  those  above,  art  must 
be  called  in  to  modify  or  change  them. 
We  have  stated  elsewhere  that  this  is 
both  practicable  and  necessary ;  and  in- 
deed, where  the  aspect  and  situation  are 
good,  no  expense  should  be  spared  in 
forming  gooa  soO,  even  to  the  degree  of 
making  it  entirely  artificial.  This  has 
been  done  to  a  very  great  extent  in  the 
gardens  at  Dalkeith,  where  the  original 
good  soil  was  in  many  cases  not  more 
than  3  inches  deep ;  the  field,  chosen 
on  account  of  its  fitvourable  situation, 
having  been  used  for  years  previously  as 
a  gravel  pit,  and  as  the  gravel  had  been 
removed,  the  excavations  were  filled  up 
with  all  the  rubbish  collected  in  the 
park.  The  first  operation,  after  arrang- 
ing the  necessary  levels,  was  to  open  a 
trench  along  the  centre  from  side  to  side, 
30  feet  in  breadth,  and  to  cast  out  the 
heterogeneous  material  to  the  depth  of 
4  feet  The  bottom  of  this  trench 
being  properly  levelled,  we  began  to  fill 
it  up  with  surface  soil  taken  from  various 
parts  of  the  grounds,  such  as  that  on 
which  our  buildings  were  to  be  placed, 
and  the  foundations  of  drives  and  walks, 
which  we  formed  simultaneously  to  a 
great  extent,  loading  out  with  gravel,  and 
loading  in  with  soil.     In  addition  to  this. 
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we  stripped  a  considerable  extent  of  old 
park  Isold,  and  indeed  collected  what  we 
could  find  suitable  for  the  purpose  wher- 
ever it  oould  be  convenientiiy  spared  In 
this  manner  did  we  proceed,  trench 
after  trench,  until  the  whole  of  the  prin- 
cipsl  or  square  garden  was  completed 
— removing  nearly  14,000  cubic  feet 
of  gravel,  and  replacing  it  with  a  cor- 
responding quantity  of  good  soil.  The 
soil  is  of  a  rather  light  loamy  nature  in 
this  part,  resting  on  a  fine  alluvial  gravel 
to  the  depth  of  from  2  to  5  feet,  be- 
low which  is  a  bed  of  clay  of  unknown 
depth.  Draining  became  unnecessary  on 
account  of  the  depth  of  the  cellars,  which 
extend  along  the  whole  length  of  the 
principal  garden:  under  these  is  the 
larger  reservoir  already  alluded  to,  built 
in  the  solid  clay,  and  supplied  by  the 
rain  water,  which,  passing  through  the 
made  soil,  percolates  through  the  gravel 
stratum,  and  finds  its  way  along  the  sur- 
&ce  of  the  clay  in  drains  into  the  reser- 
voir, which  is  capable  of  retaining  a 
sufficiency  of  water  of  excellent  quality 
for  all  our  purposes. 

In  regard  to  the  depth  and  quality  of 
soils,  we  may  observe  that  much,  as  regards 
both,  depends  on  locality.  In  wet  districts, 
such  as  the  west  of  Scotland,  where  a 
much  greater  amount  of  rain  fidls  than 
on  the  eastern  shores,  a  lighter  and  shal- 
lower soU  should  be  preferred  Thus  in 
the  new  gardens  in  progress  of  formation 
at  Poltalloch,  situated  within  a  mile  and  a 
half  of  the  sea  on  the  west  coast  of  Argyll- 
shire, and  surrounded  by  very  lofty 
mountains,  and  where,  we  have  been  in- 
formed, 60  inches  of  rain  fell  during 
the  last  year,  (1850,)  the  soil  is  of  a  light 
sandy,  loamy  texture,  resting  on  sharp, 
alluTtal  san^  and  the  angle  of  inclination 
considerable  towards  the  south.  We  are 
making  the  soil  only  2^  feet  deep ;  while 
that  at  Dalkeith,  as  we  have  mentioned, 
is  4  feet  deep— the  &11  of  rain  having  been 
there  last  year  (1850)  only  18  inches; 
but  this  is  somewhat  below  the  average. 

Strong  clayey  soils  in  wet  localities 
should  be  avoided,  nor  are  they  by  any 
means  the  most  proper  for  garden  pxur- 
poees  anywhere.  Although  capable  of 
producing  exoeUent  crops,  these  crops  do 
not  come  away  fi'eely  in  spring,  and  con- 
sequently the  productions  are  late  in 
coming  to  maturity. 


In  regard  to  the  improvement  of  soils, 
all  are  capable  of  amelioration,  where  the 
expense  is  gone  to.  Strong  tenacious 
soils  are  ameliorated  by  drainage,  by  the 
addition  of  sand,  by  burning,  and  by  ex- 
posure to  the  weather  ;  while  light,  sandy 
soils  can  have  consistency  given  them  by 
the  addition  of  loam  or  clay.  Beyond  this, 
a  chemical  analysis  should  be  made  to  as- 
certain what  parts  necessary  for  the  food 
of  plants  are  wanting,  and  these  should 
be  added ;  while  counter  agents  should 
be  employed  to  correct  such  ingredients 
as  may  exist  injurious  to  the  productions 
required  (For  chemical  analysis  of  soils, 
vide  voL  ii..  Analysis  of  Soils  and  Ma- 
nures.) 

§  7,t— fruit-tree  borders. 

Many  conflicting  opinions  have  been 
published  of  late  years  on  the  proper 
formation  of  firuit-tree  borders.  The 
most  important  of  these  coincide  with 
our  own  conviction  as  to  three  general 
principles  to  be  kept  in  view  regarding 
them — namely,  a  dry  bottom,  proper 
breadth  and  depth,  and  leaving  the  sur- 
face uncropped  with  flowers  or  vegetables. 

The  first  operation  in  forming  tho- 
roughly-prepared finit-tree  borders  is  the 
excavation  of  the  natural  soil,  whether 
good  or  bad,  that  a  proper  bottom  or 
foundation  may  be  made.  Presuming 
that,  when  the  walks  were  formied,  a  drain 
has  been  carried  under  them,  the  bottom 
of  the  boi'der  is  then  to  be  laid  in  a  slop- 
ing direction  from  the  wall  to  this  drain, 
siifficient  declivity  being  given  to  allow 
any  water  that  may  find  its  way  down- 
wards to  fall  into  the  drain.  At  one  time 
we  practised  and  recommended  forming 
the  bottoms  of  borders  like  a  solid  floor, 
in  order  to  render  them  impervious  to 
the  roots  of  the  trees,  with  a  view  to  pre- 
vent these  extending  into  an  uncongenial 
subsoil ;  and  immediately  upon  such  floors 
we  formed  the  border.  Experience  has 
since  taught  us  that  it  is  better  to  lay  upon 
the  bottoms  thus  formed  a  drainage  12 
inches  thick  of  broken  stones,  brickbats, 
or  other  similar  durable  draining  material, 
and  on  that  the  prepared  soil  for  the 
trees.  Nor  is  it  without  advantage  to  the 
trees  that  subterraneem  aSration  be  ad- 
mitted to  their  roots.  This  may  be  ef- 
fected in  a  variety  of  ways,  the  most 
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simple  of  which  is  laying  in  6-inch  drain- 
tiles  across  the  borders  at  distances  of 
from  6  to  10  feet  asunder,  embedded 
amongst  the  drainage  referred  to.  These 
cross  drains  should  communicate  with 
two  similaT  ones  laid  along  the  back  and 
front  of  the  border  in  a  longitudinal  direc- 
tion; and  at  convenient  distances  tubular 
metallic  ventilators  should  be  placed  verti- 
cally along  the  two  latter,  so  that  air 
may  be  admitted  and  allowed  to  circulate 
through  the  whole  system  of  the  drainage. 
All  borders  should  slope  up  from  the 
walk  to  the  wall,  in  proportion  to  their 
breadth:  a  border  12  feet  wide  should  be 
at  least  12  inches  higher  at  the  back  than 
at  the  front—a  circumstance  which  should 
be  taken  into  consideration  when  the 


walls  are  building,  that  additional  height 
may  be  allowed. 

Sloping  the  borders  in  this  manner 
tends  to  render  them  drier  and  warmer, 
while  the  roots  of  the  trees  will  also  de- 
rive some  advantage  from  the  rays  of  the 
Sim  acting  on  the  sur&ce:  this  is  the 
more  necessary  to  be  observed  in  cold, 
late  situations,  and  where  the  soil  is 
naturally  cold  and  clayey.  In  forming 
new  borders  allowance  must  be  made  for 
sinking,  which  the  soil  will  do  more  or 
less,  according  to  the  quantity  of  decom- 
posable matter  in  it. 

The  annexed  diagram,  fig.  11,  will 
elucidate  the  remarks  just  made — a  a 
are  the  gravel  walks;  h  the  parapet  wall; 
c  €  the  drain  under  the  walks ;  d  d  the 
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openings  of  the  air-drains  communicating 
with  the  drains  under  the  border,  embed- 
ded in  the  drainage,  but  not  jointed  close 
on  the  upper  side  to  admit  of  the  air  pass- 
ing through  amongst  the  drainage,  and  so 
to  the  roots  of  the  trees ;  e  e  the  openings 
of  the  drain-pipes  close  to  the  bottom 
of  the  wall. 

In  the  above  diagram  we  have  shown 
the  border  on  one  side  of  the  wall  finished 
with  a  dwarf  parapet  wall ;  in  the  other, 
the  border  is  laid  in  the  usual  manner, 
only  having  a  much  greater  inclination 
towards  the  walk. 

So  important  do  we  hold  the  elevation 
of  borders  for  fruit  trees,  particularly  in 
cold  and  wet  situations,  that  we  would 
prefer  three  parts  at  least  of  their  depth 
being  above  the  general  ground  level,  and 
that  the  front,  next  the  walk  should  be 
enclosed  with  a  parapet  wall  of  brick  or 
stone  work,  equal  in  height  to  three- 
fourths  the  depth  of  the  border.  This 
would  in  no  way  afiect  the  expense  of  the 
walls,  as,  instead  of  sinking  the  founda- 
tions under  the  original  soil,  they  might 
commence  on  its  surface,  if  found  to  be 
sufficiently  sound. 

Such  a  departure  from  long-established 
rules  will,  we  doubt  not,  meet  with  that 
share  of  opposition  which  innovations, 


however  valuable  they  may  in  reality  be, 
have  to  contend  with.  When,  however, 
it  is  considered  how  much  of  our  success 
in  producing  healthy  trees  and  abundant 
crops  depends  upon  the  proper  formation 
of  fruit-tree  borders,  we  should  set  anti- 
quated prejudice  at  defiance,  and  be 
guided  only  by  the  force  of  reason.  Sup- 
posing the  fruit-tree  borders  should  form 
a  platform  a  foot,  or  even  more,  above  the 
level  of  the  walks,  the  effect  would  be  to 
give  a  greater  apparent  height  to  the 
walls  themselves ;  while  it  would  secure 
the  roots  within  proper  limits,  and  place 
them  in  a  condition  to  derive  the  full 
benefit  from  the  solar  influence,  of  which 
they  would  be  deprived  if,  as  at  present, 
sunk  under  the  general  surface.  Archi- 
tecttu^ly  speaking,  borders  so  construct- 
ed would  form  the  base  on  which  the 
walls  stand;  and,  having  a  stone  or  brick 
boundary,  with'a  substantial  coping,  next 
the  walk,  would  form  a  part  of  the  walls, 
and  this  the  more  especially  if  the  latter 
are  built  upon  architecture  principles. 

The  views  we  have  endeavoured  to 
detail  in  this  article,  with  the  exception 
of  the  parapet  wall,  which  we  believe  to 
be  an  original  idea,  we  are  glad  to  find 
agree  in  all  essentials  with  the  opinions 
expressed  by  Mr  Errington— certainly  the 
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higbest  authority  we  have  in  all  matters 
lelating  to  fruit  trees. 

We  have  elsewhere  shown  the  pro- 
priety of  elevating  hothouses  upon  ter- 
races to  give  eflfect  to  them,  as  well  as 
for  the  more  completely  forming  the 
external  borders  for  the  roots  of  peaches 
and  Tines.  If  the  rule  is  good  in  the  one 
case,  it  is  certainly  so  in  the  other,  as 
waUs  form,  next  to  hothouses,  the  most  pro- 
minent features  in  a  well-designed  garden. 
We  haye  on  a  former  occasion  {vide 
"  Practical  Gardener,"  2d  edition,  p.  227) 
leoonmiended  paying  the  bottoms  of  bor- 
ders with  ''tiles,  paving  bricks,  or  flag- 
stones, at  least  for  all  iSie  better  kind  of 
trees."  This  recommendation  we  do  not 
rescind,  but  would  add  the  drainage  just 
described,  above  this  paving.  Whatever 
bottom  may  be  made,  it  is  absolutely 
neoeflsary  that  it  should  be  so  constructed 
that  all  superfluous  water  may  be  efieo- 
tuaOy  carried  o&  This  is  the  more 
necessary  in  strong  retentive  soils,  where 
digging  out  the  border  and  placing  under 
it  an  impervious  flooriag,  without  proper 
attention  being  paid  to  the  drainage,  is 
little  better  than  forming  an  ill-con- 
structed water-tank.  We  saw  this  very 
lately  exemplified  in  a  very  conspicuous 
degree,  in  the  case  of  a  gentleman  who 
consulted  us  upon  the  fiulure  of  his  vines, 
and  who  had  made  his  border,  as  he  said, 
exactly  upon  the  plan  laid  down  in  the 
**  PracUcu  Gardener.'*  When  the  border 
was  opened  up,  it  was  at  once  seen  he  had 
most  effectually  rendered  the  bottom 
water-tight,  the  sides  being  naturally  a 
strong  clay  as  well  as  the  natural  bottom; 
but  he  had  entirely  neglected  running  a 
drain  along  the  front  to  take  away  the 
superfluous  water,  so  that  the  whole  mass 
of  border  was  a  complete  puddle,  and  the 
longer  it  continued  the  worse  it  would 
become.  How  he  could  have  mistaken 
or  overlooked  the  directions  in  the  work 
above  named  is  rather  singular,  for  at 
p.  225  it  is  thus  written — "  In  preparing 
borders  for  fruit  trees,  the  first  considera- 
tion 18  to  render  the  bottom  perfectly  dry 
by  draining;  indeed,  this  precaution 
ought  to  be  taken  to  a  certain  degree, 
eren  where  the  bottom  is  naturally  dry, 
in  order  to  guard  against  accidental  floods 
of  water,  or  a  long  series  of  wet  weather 
in  autumn,  as  their  roots  are  very  impa- 
tient of  too  much  wet    Where  &e  bor- 


ders are  to  be  well  done,  the  natural  soil 
should  be  entirely  taken  out,  to  the 
depth,  under  the  ground  level,  of  30 
inches  or  3  feet:  the  bottom  should  be 
rendered  smooth,  with  a  considerable  fall 
from  the  wall,  sufficient  to  allow  any 
water  that  may  collect  to  run  freely  off 
towards  the  walk,  under  which  should  be 
a  well-formed  drain  of  the  best  materials 
the  place  can  afford."  Those  who  profess 
to  rely  on  the  directions  laid  down  by 
authors,  should  in  fairness  follow  those 
directions  to  the  very  letter. 

In  regard  to  the  depth  of  fruit-tree  bor- 
ders, opinions  are  at  variance — some  advo- 
cating deep  ones,  while  others  prefer 
those  that  are  shallow.  Of  course,  a  good 
deal  depends  on  climate  and  situation,  and 
also  on  the  kind  of  trees  to  be  planted. 
For  example,  the  pear  requires  both  a 
stronger  and  deeper  soil  than  the  vine, 
and  the  plum  rather  more  than  the  apri- 
cot, although  these  two  are  much  more 
nearly  related. 

The  following  proportions  of  depth  for 
different  fruits  are  tiiose  given  by  diffe- 
rent authorities :  For  peaches  and  nec- 
tarines, Nicol  recommends  30  inches; 
for  pears  and  plums,  not  less  than  3  feet 
on  the  average — ^that  is,  2  feet  9  inches  at 
the  walk,  and  3  feet  3  inches  at  the  wall, 
or  thereby;  for  apples,  cherries,  and  figs, 
an  average  depth  of  about  30  inches.  On 
this  subject  Forsyth,  in  his  "  Treatise  on 
Fruit  Trees,"  scarcely  offers  an  opinion; 
and  even  Harrison  is  next  to  silent  on  it^ 
only  remarking,  in  a  general  way,  that  the 
''  depth  should  be  3  feet  at  the  wall,  and 
2  feet  6  inches  at  front"  No  border 
should  be  made  deeper  than  1^  foot, 
according  to  Rogers.  The  m£y'ority  of 
modem  writers  on  this  subject  agree  in 
making  borders  much  shallower  than 
formerly  was  the  case.  The  principal 
argument  in  favour  of  this  theory  is  the 
great  advantages  of  getting  the  roots  of 
the  trees  in  some  degree  imder  our  com- 
mand, and  brought  within  the  influence 
of  solar  heat 

The  writer  of  the  Calendar  of  Opera- 
tions in  the  "  Gardeners*  Chronicle,*'  1842, 
(p.  712,)  makes  the  following  sensible  re- 
marks:— "  For  the  formation  of  fruit-tree 
borders  no  general  rule  can  be  laid  down 
which  would  be  applicable  to  all  cases: 
the  practice  must  be  regulated  by  the 
quality  of  the  soil  and  the  nature  of  Uie 
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subsoil"  After  strongly  reoommending 
complete  drainage,  and  a  soil  rather 
strong  than  light,  he  proceeds — "  The 
depth  of  soil  should  be  governed  by  its 
texture  and  quality.  Of  such  as  is  now 
treated  of,  a  strong  loam,  2  feet  in  medium 
depth,  will  be  amply  sufficient  for  the 
support  of  any  tree  whatever.  If  of  a 
more  olayev  nature,  15  inches  at  the  wall, 
gradually  deepening  6  inches  to  the  front 
of  the  border,  is  a  proper  depth.  In  very 
light  soils  a  greater  depth  should  be 
given,  say  2  feet,  or  2  feet  6  inches.  As 
we  would  diminish  the  depth,  so  likewise 
we  would  increase  the  width  of  the  wall 
borders.  Some  writers  have  advised 
them  to  be  as  wide  as  the  wall  is  high; 
but  this  is  a  very  objectionable  rule. 
For  a  12>feet  wall — and  for  permanent 
trees,  none  should  be  lower — the  border 
should  be  at  least  18  feet  wide :  if  20,  so 
much  the  better;  but  in  that  case  the 
necessary  walk  along  the  front  might  be 
made  to  pass  over  the  prepared  groimd, 
so  that  the  roots  of  the  trees  might  ex- 
tend under  it.  In  all  cases  the  sur&ce 
of  the  border  ought  to  be  somewhat 
higher  than  the  level  of  the  walk — more 
or  less  according  to  circumstances.  Where 
a  garden  is  so  unfortunately  situated  that 
thorough  drainage  is  impracticable,  the 
borders  for  the  finer  kinds  of  wall  trees 
may  with  great  advantage  be  elevated  a 
foot  or  more  above  the  general  ground 
surface." 

On  the  formation  of  borders,  Rogers,  an 
excellent  practical  authority,  observes — 
''  In  excavating  the  bottom  there  is  dan- 
ger lest  it  become  a  reservoir  for  water, 
which,  without  such  a  piece  of  ditching, 
would  not  be  attracted  there  at  all.  If 
the  subsoil  be  any  kind  of  clay  or  earth 
retentive  of  water,  it  is  not  well  to  dis- 
turb it,  unless  any  water  lodging  in  the 
excavation  can  be  speedily  drained  away. 
On  such  a  substratum  it  is  better  to  raise 
the  border  to  the  requisite  depth  by  a 
proper  soil  brought  on  than  to  sink  the 
bottom.  If  the  bottom  be  naturally  wet^ 
it  should  be  effectively  drained,  and  some 
pains  should  be  taken  to  prevent  the  roots 
being  invited  into  it  lliis  is  not  easily 
done  unless  the  whole  bottom  be  closely 
paved:  no  other  material  will  prevent 
the  descent  of  the  roots,  if  invited  by  nu- 
tritive matter  or  humidity." 

Harrison  proposes,  in  the  case  of  a  wet 


bottom,  to  lay  the  foundation  with  an 
incline  from  Uie  wall  to  the  walk  of  12 
inches,  and  to  run  a  drain  close  to  the 
wall,  and  another  parallel  with  it,  at  the 
front  of  tlie  border;  these  drains  to  be 
open  stone  ones,  so  that  the  water  may  be 
completely  carried  away  from  the  border. 
Over  the  entire  surface  of  the  floor  of  the 
border  a  stratum  of  moderate-sized  gra- 
vel, stones,  or  brickbats  broken  small, 
to  the  depth  of  3  inches,  is  to  be  laid; 
and  upon  this  1  inch  in  thickness  of  fine 
gravel,  or  road-grit,  when  the  whole  is  to  be 
well  rolled  or  beaten  firm  together.  Over 
this  another  stratum  of  gravel  or  small 
stones  3  inches  thick  is  to  be  laid  and 
roUed  to  an  even  surface,  but  not  so  as  to 
bind  them  very  close  together.  For  bor- 
ders in  a  hot  and  dry  situation,  or  where 
the  substratum  is  too  open,  he  proposes 
the  following:  The  border  is  to  be  of 
the  same  depth  and  inclination  from  the 
wall  as  the  last,  as  also  the  position  of 
the  two  drains.  The  bottom  of  the  bor- 
der is  then  to  be  covered  with  6  inches 
of  strong  clay,  audi  when  beaten  or  rolled 
to  an  even  surface,  2  inches  of  moderate- 
sized  gravel  or  stones  are  to  be  laid  on ; 
over  that  1  inch  of  small  gravel  or  road- 
grit,  which  is  to  be  well  rolled  down; 
and  afterwards  2  inches  more  of  small 
stones  or  gravel,  which,  being  rolled  to  a 
smooth  surface,  finishes  the  floor. 

A  very  good  and  economical  impervious 
bottom  may  be  made  by  pitching  the  in- 
clined bottom  with  stones  of  any  kind,  and 
filling  the  space  between  completely  with 
concrete— or  floors  may  be  made  entirely 
of  concrete.  Wherever  impervious  floors 
are  adopted,  the  greatest  possible  care 
should  be  taken  that  they  are  efiectually 
drained. 

Concreting  the  surface  of  fruit-tree 
borders  has  been  much  advocated  of  late 
years,  both  for  those  of  forcing-houses, 
and  also  for  those  of  the  open  garden.  In 
cold,  damp  situations,  such  borders  have 
their  advantages,  more  especially  in 
localities  where  much  rain  fidls:  they 
also  completely  prevent  the  injury  done 
to  the  roots  of  trees  by  deep  digging  and 
cropping  the  border.  During  autumn, 
winter,  and  spring,  the  borders  so  treated 
are  kept  dry;  and  during  summer,  if  the 
concrete  is  of  a  dark  colour,  which  it 
ought  to  be  to  harmonise  with  the  sur- 
rounding ground,  and  which  it  can  readily 
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be  made  by  mixing  coal  ashes  with  the 
material,  it  will  absorb  the  heat,  causing 
the  roots  to  come  to  the  8ur£EU3e  of  the 
soil  and  lie  varmlj  under  the  concrete, 
where  they  are  found  to  luxuriate  in 
great  healtii  and  vigour.  The  most  cer* 
tain  means  of  insuring  healthy  trees  and 
well  ripened  wood  and  buds,  is  to  induce 
the  roots  to  range  as  near  the  surface  as 
possible;  for  the  farther  they  descend 
from  it»  no  matter  how  rich  the  border 
may  be,  they  will  continue  to  grow  too 
long  in  autumn,  producing  strong  watery 
shoots,  that  no  season  we  have  will  suffi- 
ciently mature.  This,  along  with  their 
penetrating  into  a  cold,  and  perhaps  a 
bad  subsoil,  lays  the  foundation  of 
canker,  and  all  other  diseases  to  which 
fruit  trees  are  liable. 

The  principal  objection  started  against 
concreting  the  surface  of  the  borders  is, 
that  the  roots  are  excluded  from  the  air; 
and  tiiis  is  to  a  certain  extent  true,  and 
comes  in  direct  collision  with  the  under 
ventilating  process  equally  advocated  by 
many.  For  ourselves,  we  have  no  objec- 
tion to  surface  concreting,  providing  air 
is  admitted  to  the  roots  from  below. 
Ventilate  and  drain  below,  and  concrete 
above  by  all  means;  the  intention  of  the 
former  being  to  keep  the  roots  dry  and 
to  feed  them  with  atmospheric  air,  from 
which,  no  doubt,  all  trees  and  plants  de- 
rive a  large  portion  of  their  food;  while 
the  purpose  of  the  latter  is  to  keep  the 
roots  dry,  by  preventing  an  unnecessary 
quantity  of  rain  from  saturating  the  soil 
around  them,  and  also  to  increase  the 
temperature  of  the  border  by  the  absorp- 
tion of  solar  heat  Now,  as  this  is  the 
real  utility  of  sur&ce  concreting,  it  does 
not  follow  that  the  whole  surface  should 
be  hermetically  sealed  down.  Holes  of  2 
inches  in  diameter  may  be  made  in  the 
concrete  without  affecting  the  absorption 
of  heat  to  any  sensible  extent:  these 
openings  may  communicate  with  the 
drainage  below  by  means  of  earthenware 
tabes,  thickly  perforated  with  holes  to 
assist  in  the  circulation  of  air;  they  may 
be  easily  closed  up  when  the  rainy  season 
approaches;  and,  even  if  they  were  not 
so,  no  moisture  could  get  at  the  border,  as 
it  would  fall  immediately  upon  the  drain- 
age, and  so  pass  off.  Surface  concreting 
has  also  been  objected  to  by  some,  from  a 
dread  that  the  borders  would  become  too 


dry.  This,  however,  does  not  appear  to 
be  the  case  after  several  years'  trial. 
Evaporation  is  prevented  from  going  on, 
(at  least  into  the  free  air,)  so  that  the  soil 
remains  almost  stationary  as  regards 
humidity.  We  lay  boards,  slates,  and 
tUes  between  our  strawberry  rows  and 
other  crops  during  dry  weaker,  to  keep 
them  moist  by  preventing  evaporation 
from  going  on  so  rapidly  as  it  would 
otherwise  do.  Concreting  is  the  same 
thing  upon  a  larger  scale.  It  has  been  re- 
commended by  some  to  form  vaults  under 
such  borders.  Of  the  utility  of  such  a  plan 
there  can  be  no  doubt;  and,  where  mate- 
rial for  the  purpose  is  easily  procured,  the 
expense  is  trifling — as  all  that  is  required 
is  to  build  brick  or  rubble  stone  piers,  or 
open  walls,  1  foot  or  18  inches  high,  in 
lines  across  the  border,  and  to  cover  them 
with  rough  pavement,  on  which  to  lay  the 
soil  for  the  trees.  Air-shafts  at  back  and 
front  should  be  built,  and  the  air  allowed 
to  circulate  under  them.  Very  deep  as 
weU  as  very  broad  borders  are  objec- 
tionable, even  in  the  best  soils,  as  the 
roots  will  have  too  much  scope  to  run 
through,  and  hence  an  over-luxuriant 
state  will  be  brought  on,  and  the  trees 
will  be  for  years  less  productive  of  fruit 

The  extreme  of  refinement  in  the  for- 
mation of  wall-tree  borders  is  illustrated 
by  one  lately  constructed  by  the  Marquis 
of  Tweeddale.  A  border  for  peaches  and 
apricots  20  feet  broad,  and  covering  an 
area  of  300  square  yards,  has  recently 
been  constructed  at  Yester,  chambered 
below,  and  heated  by  hot-water  pipes,  as 
in  the  vineries  which  will  hereafter  be 
described. 

If  Mr  Shearer,  the  Marquis's  intelli- 
gent gardener,  is  correct  in  his  calcula- 
tions — ^and  of  his  correctness  we  have  no 
doubt — ^that  a  chambered  border  as  thus 
constructed,  even  without  the  aid  of  fire 
heat,  is  9®  increased  in  temperature  over 
one  not  chambered,  then  would  we  say, 
every  border  in  the  kingdom  should  be 
so  constructed. 

The  application  of  manure  in  the  for- 
mation of  fruit-tree  borders  should  be 
studiously  avoided,  unless  in  a  very  de- 
composea  state ;  and  that  soil  is  very  unfit 
for  the  purpose  which  requires  artificial 
enrichment :  nor  should  manure,  at  any 
time,  or  under  any  circumstance,  be  ap- 
plied to  the  roots  of  frxiit  trees. 
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-PEIHCIPAL  ENTBAKCE, 


This  ahoiild  Blways,  if  possible,  be 
placed  in  the  ceDtre  of  the  south  wall ; 
aad  next  in  prefereoce,  either  at  one 
of  the  ends  of  it,  or  in  the  centre  of 
the  east  or  west  vaJls.  "The  object 
of  this,"  Mr  Loudon  observes,  "is  to 
produce  a  favourable  first  impression 
on  the  spectator,  by  his  viewing  the 
highest  and  beet  wall  (that  on  the  north 
side)  in  front ;  and,  which  is  of  Htill 
greater  oonsequence,  all  the  bothouBes, 
pitBiandframesiuthatdirection.  Nothing 
can  be  more  unsightly  than  the  view  of 
the  high  north  wall  of  a  garden,  with 
its  baclc  sheds  and  chimney-pota,  from 
behind ;  or  even  getting  the  first  ecup 
<fa^oftbe  hothouses  from  apoint  nearly 
in  a  parallel  line  with  their  front.  The 
effect  of  many  excellent  gardens  ie  lost  or 
marred  for  want  of  attention  to  this 
point,  or  from  peculiarity  of  situation." 
—Ewjte.  of  Gard.,  p.  721.  The  fine  gar- 
dens at  Harewood  House  are  an  instance 
of  this  defect ;  while  those  at  Clumber, 
Taymouth  Castle,  Preston  Hall,  and 
Salton  Hall,  are  perfect  in  this  respect. 

Wherever  the  mansion  or  principal 
building  has  any  pretensions  to  archi- 
tectural display,  and  where  the  garden 
is  of  sufficient  consequence  to  merit  such 
an  appendage,  the  principal  entrance  to 
it  should  be  in  lieepingwith  these  build- 
ings, and  in  general  in  the  same  style. 
The  main  entrance  to  the  gardens  at 
Wobum  Abbey,  of  which  the  annexed 
fig.  1 2,  taken  from  "  The  Hortus  Woburo- 
Fig.  12. 


quality  of  the  ground,  than  bad  it  been 
placed  at  the  centre  of  the  south  or  front 
wall  This  entrance  is  about  80  feet 
from  the  west  wall :  it  consists  of  a 
handsome  architectural  building,  and  is 
connected  with  the  garden  by  a  neat  iron 
arch  trelIiBing,measuring80feetin  length, 
8  feet  wide,  and  about  12  feet  in  height, 
which  is  covered  with  different  kinds  of 
creepers.  The  main  entrance  to  the 
kitchen  gardens  at  Taymouth  is  a  lofty 
Gothic  gateway,  perhaps  a  little  too  big^ 
for  its  iMse  or  the  size  of  the  garden,  but 
not  so  when  contrasted  with  the  magni- 
ficent scenery  that  surrounds  it 

The  entrance  to  the  gardens  at  Drum- 
lanrig  is  through  a  piece  of  flower-garden 
ground  of  considerable  extent ;  it  opens 
upon  the  principal  range  of  hothouses 
mim  the  centre  of  the  east  wall  lie 
entrances  to  those  at  Dalkeith  open 
from  two  points  as  marked  on  the  plan, 
(PIat«  V.,)  being  the  nearest  and  most 
direct  way  tram  the  house.  Both  of 
these  are  at  the  south-east  side,  the  one 
winding  through  the  lower  garden  or 
orchard,  which  is  of  very  diversified  sur- 
face, and  terminating  at  the  centre  of 
the  south  wall  by  an  arch  and  open  pair 
of  iron  gates,  which  &oe  the  front  range 
of  hothouses.  In  passing  through  t£e 
large  or  central  walled  garaen,  two  large 
gateways,  fig.  13,  one  at  each  end  of  the 
r%.  13. 


ensiB,"  is  a  representation,  is  one  of  the  plant  st«ve,  which  is  the  centre  house  of 

best  we  have  seen.     It  is  situated  in  the  this  range,  open  upon  the  back  ranges  of 

centre  of  the  west  wall,  that  being  in  hothouses  with  the  three  ranges  of  pita  in 

the  most  direct  line  from  the  abbey,  and  front     The  other  entrance,  also  on  the 

more  suitable,  on  account  of  the  ine.  south-east  side  of  the  garden,  opens  upon 
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I  gnitlf-Bloping  lami  planted  with  rare 
or  curioiu  shrubs,  as  single  specimens, 
tni  proceeds  through  it  to  a  masaiTe 
gatemj  similar  to  fig.  13,  cmly  without 
the  stone  margin,  ttie  wall  projecting 
4  inches  in  front,  and  2  feet  on  each  side, 
ind  being  neatly  tuck  pointed ;  this  gate- 
Ts;  is  in  the  centre  of  the  east  wall  of  the 
principal  walled  garden,  having)  a  bird's- 
eye  Tiew  of  the  hothouses  on  the  right. 

The  exits  are  by  two  plain  gateways, 

with  door  for  foot  passengers,  fig.  14,  at 

Fig.  14. 


die  north-vest  and  north-east  wdes.  AH 
the  entrauoee  are  sufficiently  large  to 
admit  a  carriage  to  drive  through,  the 
naiTowest  of  the  principal  walks  being  7 
feet  broad,  while  some  are  much  broader. 

As  there  is  no  att«mpt  at  architectural 
display  in  theee  gardens,  for  very  sub- 
stantial reasons,  none  has  been  intro- 
duced into  the  walls  or  gateways, — it 
beti^  considered  in  better  taste  to  have 
them  substantial  and  plain. 

Hitherto  the  north-east  exit  gateway 
has  been  more  used  than  any  of  the 
others  as  an  entrance  ;  as  in  driving  in 
at  this  point,  part  of  the  town  of  Dalkeith 
and  the  surrounding  soeneiy  are  seen 
to  raach  greater  advantage  than    from 


any  other  point  m  the  neighbourhood. 
The  view  is,  indeed,  considered  a  very 
fine  one,  having  the  sloping  lawn  before 
alluded  to  in  the  foreground,  a  very 
handsome  new  church,  and  rich  old  plan- 
tations in  the  middle,  and  in  the  distance 
the  Moorfoot  hills,  Roman  camp,  &c. 
Nor  is  tbis  entrance  to  be  objected  to, 
merely  because  it  enters  at  one  end  and 
behind  one  range  of  hothouses.  It  has 
another  long  range,  two  ranges  of  pine 
stoves,  and  three  long  ranges  of  pit^  on 
the  right ;  and  ou  the  left,  a  respect- 
able front  elevation  of  offices,  in  course 
picked  ashlar,  with  oak^rained  doors 
and  windows ;  with  a  bird's-eye  view 
of  the  principal  part  of  the  garden  seen 
through  a  handsome  iron  pahsading. 

Fig.  15  is  a  specimen  of  a  ^rden 
gate  designed  by  us  for  a  contemplated 
garden,  where  all  the  details  are  to  be 

Fig.  16. 
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highly  enriched  with  omamenta.     This 
gate,  wa  may  observe,  forms  the  connec- 
tion   between    the  flower    garden   and 
kitchen  garden. 
Fig.   16  exhibits   a  design  for   open 
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railing  garden  entrance  gates,  which 
vould  be  Buituble  for  an  architectural 
walL  The  principal  objeolion,  however, 
to  such  gates  is  the  draught  of  oold  air 
which  thej  admit,  and  which  ctoaely- 
framed  wooden  ones  ezolude.  In  former 
times  great  taste  was  displayed  in  the 
formation  of  wrought-iron  gfu^en  gates : 
they  hav%  however,  disappeared  along 
wiUk  the  architectural  and  geometrictu 
s^le,  as  being  out  of  keeping  with  the 
mmplicity  of  the  modem  manner.  But 
to  auch  extremes  has  this  reformation 
been  carried,  that  the  splendid  gates  of  the 
olden  gardens  have  long  since  given  place 
to  mere  holes  in  the  weJIs,  often  scarcely 
sufficiently  wide  to  admit  a  wheelbarrow. 


Fig.  ]  7  represents  a  design  for  a  gate- 
way in  connection  with  a  castellated  man- 
Fig.  17. 


aion ;  and  fig.  18  one  for  a  gateway  and 
porter's  lodge,  in  connection  with  a  man- 
sion of  a  highly  architectural  character, 
a  showing  the  elevation,  and  b  the  ground- 
plan. 
The  principal  entrance   to  the   new 


garden  at  PoltaDooh  is  in  quite  a  differ- 
ent style  from  those  already  noticed.  In 
proceeding  from  the  mansion,  a  carriage- 
drive  leads  to  the  centre  of  the  west 
front  of  the  kitchen  garden.  (1.)  It  is 
proposed  that  the  extensive  wire  fence  at 
that  point  should  be  furnished  with  a 
wrought-iron  gat«,  and  an  arched  pas- 
sage of  trellis-work,  covered  with  roses 
and  climbing  plants,  as  &r  as  the  walk 
which  separatee  the  slip  from  the  fruit- 
tree  borders.  The  intention  of  this 
covered  walk  is  to  hide  the  crops  in  the 
slips,  and  to  prevent  the  eye  from  being 
attracted  by  any  aide-view  objects  untU 
it  is  brought  to  hear  on  the  whole  of  the 
principal  garden  and  hothouses  at  once. 
An  architectural  stone  entrance  might 


have  been  preferred  by  some,  as  a 
ing  better  with  the  mansion,  although  at 
a  conaiderable  distance  from  it  and  com- 
pletely out  of  view  ;  and  such,  no  doubt, 
would  have  bad  a  much  more  imposing 
appearance.  But  as  there  is  no  building 
immediately  near  it,  such  as  walla,  offices, 
&o.,  there  would  have  been  a  want  of  con- 
nection, which  does  not  now  exist,  as  the 
iron  gate  and  iron  fenoe  form  the  proper 
connection  with  each  other,  as  well  as 
with  the  surrounding  ol^ecta. 


9. — SHELTER. 


Shdlter  is  neceeaaty  in  moet  situations ; 
and  to  e&ot  this  artificially  without  pro- 
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daemg  shade,  or  intermpting  the  free 
drcuktion  of  pure  air,  is  a  yery  nioe 
point  in  the  formation  of  a  garden.     We 
believe  that  more  mischief  has  been  done 
by  canying  the  attempt  to  secure  shelter 
to  an  extreme  extent  than  by  the  reverse. 
No  doubt  shelter  is  necessary  to  break 
the  force  of  the  east,  north,  and  west 
winds;  but  if  this  can  be  effected  by 
other  means  than  that  of  forming  plan- 
tations, so  much  the  better.     Natural 
shelter  is  to  be  looked  for  and  obtained 
from  local  circumstances,  such  as  rising 
grounds  on  all  sides  except  the  south. 
Artificial  shelter  is  obtained  by  building 
vails,   forming    plantations,    or   taking 
advantage  of  plantations  already  existing ; 
but  these  must  by  no  means  approach  so 
near  as  to  create  shade,  or  to  intercept 
tiie  rays  of  light  and  sunshine.     Forsyth 
appears  to  have  been  amongst  the  first 
who  traced  the  injurious  effects  of  sur- 
roonding  gardens  with  trees  to  its  real 
eauw;  for,  after  recommending  shelter 
from  the  north  and  east,  to  prevent  the 
blighting  winds  firom  affecting  the  trees, 
he  says,  **  At  the  same  time  there  ought 
to  be  a  &ee  admission  of  the  sun  and  air. 
On  that  account,  a  place  surrounded  by 
woods  is  a  very  improper  situation  for  a 
garden,  as  foul  stagnated  air  is  very  un- 
fiivourable  to  vegetation ;  and  it  u  also 
obiened  that  UigJUs  are  much  more  frequent 
in  such  situations  than  in  those  that  are 
more  open  and  exposed.**    This  opinion 
is  confirmed  by  Mr  Towers,  who  assigns 
the  following  as  the  cause  :  ''  Experience 
has  amply  proved,"  he  says,  "  the  correct- 
ness of  Forsyth's  opinion  on  the  prevsr 
lence  of  blight  in  situations  surrounded 
by  woods.    I  believe  that  prevalence  to 
be  dependent  on  the  phenomena  of  con- 
duction, effected  by  the  proximity  of  innu- 
merable vegetable  points,  by  which  the 
diemical  oonstitution  of  the  atmosphere 
is  somewhat  changed,  so  that  the  juices 
of  the  plants  partake  of  the  change,  and 
acquire  a  saccharine  quality.     Insects  are 
thereby  enticed,  but  not  produced ;  and 
in  every  case  of  blight,  it  appears  much 
more  probable  that  the  altered  or  dis- 
eased joioes  invite  the  insect  than  that  it  is 
imported  by  this  or  that  current  of  the  air, 
whether  it  blow  from  the  east  or  from  anv 
other  point**     Wherever  trees  abound, 
the  air  becomes  tainted,  and  malaria  is 
engendered,  injurious  both  to  v^tables 


and  animals.  In  such  situations  v^e- 
table  and  animal  matter  is  undergoing 
decomposition  in  proportion  to  the  den- 
sity and  extent  of  the  plantations ;  the 
noxious  gases  thus  formed,  being  pre- 
vented from  being  dispersed  by  the 
agency  of  wind,  accumulate  until  disease 
tflkes  place  in  the  foliage  and  tender 
branches,  and  renders  them  fit  for  the 
food  of  innumerable  insects  whose  term 
of  existence  appears  to  be  almost  propor- 
tioned to  the  quantity  of  food  thus  pre- 
pared for  them.  In  forming  shelter  by 
plantations,  Dr  Neill  lays  it  down  as  a 
rule  not  to  be  departed  from,  *'  that  there 
should  be  no  tall  trees  on  the  south  side 
of  a  garden,  to  a  very  considerable  dis- 
tance.** Indeed,  we  may  add,  at  such  a 
distance  as  to  render  any  shelter  from 
them  of  no  avail ;  "for  during  winter," 
he  adds,  "  and  early  spring,  they  fling 
their  lengthened  shadows  into  the  garden, 
at  a  time  when  every  sunbeam  is  valu- 
able. On  the  east  they  must  be  sufii- 
ciently  removed  to  admit  the  early 
morning  rays.  On  the  west,  and  more 
particularly  on  the  north,  trees  may 
approach  nearer,  perhaps  withiu  less  than 
100  feet,  and  be  more  crowded — as  from 
these  directions  the  most  violent  and 
coldest  wiuds  assail  us." 

The  following  calculations,  made  some 
years  ago  by  order  of  the  Royal  Society 
of  London,  are  worth  the  attention  of 
those  who  design  or  lay  out  gardens.  In 
England  the  prevaUing  winds  are  as 
follows : — 

South-weet, 112  days. 

North-east, 58  «. 

Korth-west, 50  « 

North, 16  ^ 

South,       18  ^ 

West, 58  ^ 

East, 26  ^ 

South-east, 8?  « 

Westerly  winds  prevail  most  during  July 
and  August ;  north-east  during  January, 
March,  April,  May,  and  June  j  north-west 
from  November  till  March.  The  north- 
east wind  is  less  frequent  during  Febru- 
ary, July,  September,  and  December; 
and  the  north-west  less  frequent  during 
September  and  October  than  in  any 
other  months. 

The  foUowing  is  the  average  taken 
near  Glasgow,  and  may  serve  for  the 
west  of  Scotland : — 
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Norih-easty 
Korth-west> 
South-east, 
South-west, 


104  days. 
40    ^ 
47    ^ 

174    ^ 


According  to  Dr  Meek,  in  "Stat  Aoa 
of  Scotland,"  (vol.  v.)  during  seven  years' 
observation,  the  average  is  as  follows: 
— S.W.,  174  days ;  N.E.,  104 ;  S.E.,  47, 
and  N.W.,  40  days.  It  has  also  been 
calculated  that  the  prevailing  winds  in 
Great  Britain  are  the  S.W.  and  N.E. ; 
and  the  same  holds  good  throughout 
Europe. 

The  prevailing  winds  in  Ireland  are 
the  west  and  south-west ;  a  peculiarity 
easily  accounted  for  from  its  geographical 
position. 


Fig.  19. 


lit 


Fig.  20. 
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The  following 
diagram,  iig.  19,  is 
for  the  year  1842, 
and  fig.  20  for  1843, 
taken  from  the  me- 
teorological table 
kept  at  Inveresk, 
county  of  Mid-Lo- 
thian, by  MrM'Aus- 
lane,  which  may  be 
depended  on  for  ac- 
curacy. We  give 
two  years,  to  i£ow 
how  variable  the 
direction  of  the 
winds  are;  still  they 
indicate  to  us  the 
points  most  to  be 
guarded  against 


§  10. — STYLE. 

From  the  earliest  ages  kitchen  gardens 
appear  to  have  been  laid  out  in  what  may 
be  called  the  mixed  style — ^that  is,  having 
flowers,  frrdt,  and  culinary  vegetables 
indiscriminately  cultivated  together ;  and, 
even  at  this  day,  we  find  this  to  be  the 
prevailing  mode  of  arrangement  How- 
ever much  we  may  wish  to  see  these 
departments  distinct,  as  we  think  they 
ought  to  be  still,  there  are  considera- 
tions of  great  weight  which  influence 
such  matters,  and  often  overrule  the  taste 
of  the  artist  who  may  be  employed  to 
design  them — such,  for  instance,  as  the 
circumstances  or  wishes  of  the  owner,  in 
combination  with  the  prejudices  which 
attend  long  confirmed  habits. 


How  far  the  mixed  style  is  in  good 
taste,  or  consistent  with  the  highest  degree 
of  good  cultivation,  is  very  doubtfrd. 
Our  opinion  is,  that  in  large  places 
all  the  departments  should  be  distinct 
from  one  another,  though  so  connected 
as  to  form  a  complete  whole ;  unless  in 
cases  where  it  may  be  deemed  expedient 
to  have  the  fruit  and  kitchen  garden  at  a 
distance  from  the  mansion,  and  the  flower 
garden  and  shrubbery  near  to  it.  It  is 
always  in  good  taste,  as  well  as  conve- 
nient, to  have  the  flower  garden  near  the 
mansion,  whether  the  place  is  large  or 
small,  and  also  to  have  the  plant-houses 
at  a  reasonable  distance  from  it,  so  that 
they  may  be  visited  at  all  seasons  with- 
out difficulty.  For  example,  in  the  case 
of  a  highly  architectural  mansion,  of 
whatever  style,  the  conservatory  may  be 
so  placed  and  arranged  as  to  form  a  part 
of  the  building :  the  flower  garden  may 
surround  one,  two,  or  more  sides :  the 
shrubbery  may  connect  these  with  the 
kitchen  and  fruit  gardens  at  a  moderate 
distance ;  or,  if  at  a  great  distance,  the 
latter  may  be  reached  by  walks  or  drives 
through  the  park  or  plantations.  In 
smaller  residences  the  whole  may  be 
brought  nearer  together,  but  still  be  so 
arranged  as  that  each  shall  be  complete 
in  it8el£  Even  descending  to  villa  resi- 
dences, the  same  arrangement  may  be 
carried  into  eflect.  So  far  as  good  culti- 
vation is  concerned,  we  piay  observe  that 
we  hear  much  of  the  damage  done  to 
fruit  trees  by  digging  about  their  roots. 
We  believe  this  evil  does  very  extensively 
prevail ;  and  it  is  impossible  that  culi- 
nary vegetables  can  be  cultivated  to  per- 
fection if  grown  under  the  shade  and  drip 
of  trees,  deprived  of  fresh  air,  and  excluded 
from  the  beneficial  eflects  of  sunshine ; 
while  nothing  can  be  in  worse  taste  any- 
where, save  in  a  cottage  garden,  than  to 
see  beds  of  flowers  in  juxtaposition  with 
beds  of  cabbage  and  potatoes. 

To  illustrate  these  views,  we  have  en- 
deavoured to  sh<yw  in  some  of  our  present 
designs  this  separation  of  parts.  We 
have  stated  above  that  there  are  circiun- 
stances  which  lead  to  an  acquiescence  in 
the  mixed  style,  and  the  following  may 
be  given  as  examples. 

The  splendid  new  kitchen  garden  at 
Frogmore  is  partly  of  this  kind ;  for,  at 
the  terminations  of  the  principal  range  of 
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firuii-houfles  are  placed  two  plant-houses ; 
and  of  the  smaller  houses  or  pits  behind, 
8e?eral  are  devoted  to  the  culture  of 
plants.  With  these  exceptions^  the  culi- 
vary  and  fiiiit  garden  is  without  plants 
or  shrubs,  save  some  well-arranged  beds 
of  flowers  on  the  terrace,  in  front  of  the 
principal  range.  It  should  be  observed, 
however,  that  these  are  chiefly  houses  for 
providing  flowering-plants  for  the  deco- 
ration of  her  Majesty's  private  apart- 
ments, there  being  no  other  belonging  to 
the  Crown  at  Windsor :  hence  they  may 
be  denominated  cultural-houses — tiiatis, 
houses  adapted  for  culture,  and  not  for 
display. 

The  new  gardens  at  Dalkeith  afford 
another  example  where  the  fruit  and 
plant  houses  are  within  the  walls  of  the 
kitchen  garden — there  being  ten  houses 
for  fruit  and  nine  for  plants  already 
existing,  exclusive  of  the  larger  conserva^ 
tozy,  which  is  placed  in  a  small  flower 
garden  in  another  part  of  the  groimds. 
A  botanical  collection  of  ha^y  plants 
occupies  a  triangular  compartoient,  which 
separates  the  higher  or  principal  part  of 
the  garden  from  the  lower,  (vide  Plate Y.) 
This  appeared  to  be  expedient,  as  the 
former  is  in  the  regular  style,  while  the 
latter  is  irregular  both  in  outline  and 
imr&oe ;  aud,llthough  it  forma  a  connec 
tion  between  both,  interferes  with  neither. 

A  grassy  lawn  occupies  the  eastern 
side,  where  the  principal  entrances  are, 
and  is  dedicated  to  single  specimens  of 
rare  and  choice  shrubs,  bounded  on  two 
sides  by  a  conservative  waU  and  border, 
covered  with  plants,  and  on  the  two 
others  by  a  marginal  pcu-terre  and  bor- 
der of  American  plants.  The  great  ex- 
tent enclosed  within  the  wall^  which 
almost  became  necessary  from  local  cir- 
comstanoesy  and  the  great  taste  her 
Grace  the  Duchess  of  Buccleuch  has  for 
botanical  plants,  led,  soon  after  the  mak- 
ing of  the  garden,  to  the  formation  of  a 
collection  of  plants,  certainly  not  exceeded 
in  number  of  species  by  any  private  col- 
lection in  the  kingdom.  This  was  not, 
however,  contemplated  in  the  original 
plan ;  as  the  flower  garden  and  principal 
plant-houses  were  designed  to  have  occu- 
pied the  space  between  the  mansion  and 
the  kitchen  garden. 

We  state  Uiese  things  to  clear  ourselves 
from  the  chaige  of  inconsistency  in  re- 


commending one  thing  and  practising 
another. 

The  same  style  is  exemplified  at  Drum- 
lanrig  Castle,  where  also  there  are  seve- 
ral plant-houses  in  the  kitchen  garden, 
as  well  as  a  botanical  collection  of  hardy 
plants.  There  is  there,  however,  one  of 
the  most  extensive  flower  gardens  in  the 
kingdom,  placed,  exactly  as  it  ought  to ' 
be,  near  and  around  the  castle.  In  such 
cases  as  those  we  have  detailed,  the  taste 
of  the  owner  overrules  the  system  we 
have  endeavoured  to  inculcate — and  very 
properly ;  for,  although  the  artist  has  the 
privilege  to  suggest^  the  owner  has  im- 
doubtedly  the  power  to  decide. 

It  is  probable  that  a  similar  taste  led 
the  respective  owners  of  the  following 
gardens  to  adopt  the  same  views — viz., 
Chatsworth,  Trentham,  and  Eaton  Hall. 
These  also  have  plant-houses  and  fruit- 
houses  in  the  kitchen  garden ;  but,  for  the 
most  part,  they  are  houses  for  culture  and 
for  replenishing  legitimate  plant  struc- 
tures— each  of  these  cases  having  splen- 
did flower  gardens  detached,  and,  as  they 
ought  to  be,  adjoining  the  respective 
mansions. 

At  Bicton  the  forcing- houses  are 
united  to  the  plant-houses,  which  is  al- 
most the  only  objection  that  can  be  urged 
to  the  arrangement  of  that  fine  place ;  the 
more  so  as  &ey  are  in  the  flower  garden, 
and  as  the  kitchen  garden  is  dedicated 
to  culinary  purposes  alone,  quite  apart 
from  the  flower  garden,  and  exceedingly 
well  concealed.  At  Sion,  Wentworth, 
and  Wobum,  each  department  is  as  dis- 
tinct as  could  possibly  be  desired. 

At  Belton  House,  Thoresby  Hall, 
Clumber,  Welbeck,  Belvoir,  Harewood, 
Burghley,  The  Grange,  Tottenham  Park, 
&c.,  the  kitchen  gardens  are  almost  with- 
out flowers,  or  plant-houses  either.  Such 
we  think  not  only  consonant  to  good  taste, 
but  well  adapted  for  the  carrying  on  the 
various  operations  required.  Most  of  the 
latter  named  places  have  respectable 
flower  gardens,  and  plant -houses  con- 
nected with  them. 

The  kitchen  gardens  in  Scotland  are 
in  general  in  the  mixed  style ;  and  hence 
so  few  really  good  flower  gardens  are  to 
be  met  with  in  that  country.  They  in 
many  instances  exemplify  very  clearly 
the  mistake  fallen  into  by  adopting  this 
style,  as  many  of  the  most  necessary 
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operations  requisite  in  a  well-managed 
kitchen  garden  accord  ill  with  that  trim 
aspect  and  polished  surface  which  is  a 
leading  feature  in  a  well-kept  flower 
garden. 

The  kitchen  garden  at  Dalkeith — of 
which  Plate  IV.  is  a  general  view  of  the 
hothouses,  and  Plate  V.  a  general  ground 
plan  of  the  whole—- is  both  in  the  irregular 
form  and  in  the  mixed  style,  as  has  been 
already  noticed. 

The  following  references  to  the  numbers, 
on  both  the  Plates,  will  show  the  arrange- 
ment of  tlie  buildings: — 1 1 1,  vineries;  2, 
heath-house;  3,  tropical  plant-house;  4, 
greenhouse ;  5  5  5,  peach-houses;  6,  plant- 
house,  haying  a  northern  ezposiire ;  7  7  7  7, 
pine-stoves  and  vineries  combined;  8, 
greenhouse;  9,  camellia-house,  on  the 
ridge-and-furrow  principle;  10 10,  orchid- 
houses,  span-roofed;  11,  greenhouse, 
pavilion-roofed:  12,  fig-house;  13,  green- 
house, span-roofed;  1414,  plant-stoves, 
span-roofed ;  15,  cherry,  plum,  and  apricot 
house,  (the  last  four  not  yet  erected;)  16, 
pine  pit;  17,  cucumber  pit;  18  18  18  18, 
pine  pits;  19,  plant  pit;  20,  propagating 
pit;  21  21,  cold  pits,  one  for  alpine 
plants,  and  the  other  for  greenhouse 
plants;  22,  cold  pit;  23,  heated  pit  for 
asparagus  and  plants  during  winter — for 
cucumbers,  young  pines,  kc,  during 
summer;  24  24  24,  close  heated  sheds 
behind  the  pine-stoves,  in  which  rhubarb, 
sea-kale,  dec,  are  forced  during  winter; 
2d  25  25  25,  water-closets,  under  which 
are  tanks  for  liquid  manure;  26,  room 
for  cleaning  and  arranging  vegetables; 
27,  fruit-room;  28  28,  foreman's  sitting 
and  sleeping  rooms;  29,  seed-room;  30, 
potting-room ;  31,  carpenters',  glaziers*, 
and  painters'  shop;  32  32  32  32,  men's 
rooms,  consisting  of  sitting-room  and 
three  bed-rooms,  with  kitchen  under- 
neath; 33,  store-room;  34,  cow-house; 
35,  open  sheds ;  36,  wash-house ;  37, 
dairy;  38,.  gardener's  house;  39, summer- 
house;  40,  stables;  41,  lodge. 

The  cisterns  on  the  surfisuse  are  marked 
X,  the  liquid  manure  tanks  x  x,  and 
stoke-holes  x  x  x. 

The  following  letters  refer  to  the  dis- 
posal of  the  groimd  : — a  a  a  vine  borders; 
b  b  b  flower  borders  in  front  of  plant- 
houses,  as  there  are  no  roots  there  to  be 
injured;  e  borders  of  peach-houses;  d  d 
herb  ground;  ee  ee  quarters  in  the  prin- 


cipal or  square  garden ;  ///quarters  for 
vegetables  upon  a  higher  level ;  g  manure 
yard  \hhh  yards;  i  propagating  ground ; 
k  yard  for  coals,  ashes,  composts,  iic, ;  I 
nursery  ground;  m  m,  &c.,  quarters  in 
lower  garden  of  very  unequal  surface;  n 
river  North  Esk;  o  Lugton  bridge;  p 
Bridge-End  village ;  q  new  road  to  Edin- 
burgh; r  old  do.;  s  back  or  service  road 
to  the  garden;  ttttdi,  small  garden  in  a 
dry,  warm,  sheltered  situation  for  tender 
plants;  u  grass  lawn;  v  v  botanical  ar- 
rangement of  hardy  plants;  w  10 covered 
wire-trellised  walk  for  creepers;  x  grass 
lawn,  on  which  are  planted  single  speci- 
mens of  choice  and  curious  shrubs,  with 
a  marginal  scroU-flower  border  along  the 
top. 

The  following  capital  letters  refer  to 
the  entrances :  A  A  A  A,  are  the  princi- 
pal; B  the  entrance  for  labourers,  being 
the  nearest  to  the  tovm ;  and  COG  the 
entrances  from  gardener's  house ;  D  is  a 
cast-iron  circular  flower  stage  for  placing 
plants  on  during  summer;  E  old  dial; 
F  F  summer-houses  or  bowers;  G  G 
grass  terrace  bank. 

All  the  brick  walls  are  built  hollow, 
and  those  surrounding  the  square  or  prin- 
cipal garden  are  heated  by  hot  water  cir- 
culating in  4-inch  pipes ;  they  are  12  feet 
high  and  20  inches  broad,  coped  with 
stone,  with  only  half  an  inch  of  projec- 
tion, for  reasons  which  will  be  given  here- 
after, {vide  Coping,)  and  placed  on  a 
rubble- stone  foundation  2  feet  thick,  vary- 
ing in  depth  according  to  the  soundness 
of  the  ground.  The  other  walls  vary, 
according  to  the  lay  of  the  ground,  from 
8  to  10  feet  in  height,  part  having  2-inch 
projecting  coping,  the  remainder  none  at 
all.  The  gateways  in  the  middle  of  the 
south  and  east  walls,  as  well  as  those  at 
the  ends  of  the  plant-stove,  are  sufficiently 
wide  to  admit  of  a  carriage  being  driven 
through;  the  others  are  of  the  usual  size, 
7  feet  by  3^.  All  the  gateways  in  the 
exterior  walls  are  also  as  large  as  the 
first  mentioned,  the  only  ordinary  sized 
ones  being  those  leading  through  to  the 
compost  yard  k,  behind,  and  two  others. 

The  front  range  of  hothouses,  as  well 
as  the  pine-stoves  7  7  7  7,  are  in  the 
lean-to  fashion,  with  glass  to  within  6 
inches  of  the  ground,  and  rest  on  a  po- 
lished stone  base  or  plinth.  The  tropical 
plant-stove,  however,  has  2  feet  'of  stone 
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base,  which  is  carried  round  the  ends  and 
poliahed.  They  are  ventilated  hy  opening 
the  front  sashes,  and  by  wooden  yenti- 
latorB  at  the  top  of  the  back  wall,  in 
Atkinson's  manner.  Every  alternate 
upper  sash  of  the  roof  opens  also.  A 
aeries  of  cellars  extends  the  entire  length 
of  this  range,  the  whole  width  of  the 
offices,  and  8  feet  high.  These  are  lighted 
and  ventilated  by  long,  narrow  area  win- 
dows ;  and  under  the  floor  is  a  capacious 
drain,  into  which  all  the  drainage  of  the 
upper  garden  is  led,  as  well  as  the  over- 
flow of  the  cisterns.  Along  this  drain, 
and  under  the  buildings,  are  formed  large 
tanks,  supplied  by  it,  and  which  are  con- 
stantly kept  full,  but  can  never  overflow, 
as  the  dram  carries  off  the  surplus. 

In  these  cellars,  also,  the  fiirnaces  are 
placed;  and  over  those  parts  separated 
off  for  the  stoke-holes  are  placed  cisterns 
filled  from  the  roo^  which  keep  up  a 
supply  of  tepid  water:  this  is  conveyed 
into  the  hothouses  by  leaden  pipes  imme- 
diately over  the  boiler.  The  latter  are  all 
within  the  houses,  to  economise  heat,  and 
placed  under  the  floor,  and  covered  with 
a  cast-iron  grating  to  preserve  their 
covers.  The  smoke,  as  will  be  seen  by 
the  various  sections,  is  got  rid  of  behind 
without  soiling  the  glas8.r— (  Vide  Pineriesi, 

YlNEBISS,  &c.) 

These  cellars  are  appropriated  for  a 
tool-house,  root  cellar,  mushroom-house, 
onion  cellar,  store  cellar,  kitchen  for  the 
men;  and  for  various  purposes  are  found 
exceedingly  useful,  in  addition  to  keeping 
the  rooms  and  offices  above  quite  dry  and 
comfortable. 

The  stoke-holes  for  the  wall  furnaces 
are  in  vaults  under  ground,  having  a 
space  arched  over  on  both  sides,  for  the 
reception  of  the  ashes  and  frieL  The 
openings  to  them  are  covered  with 
wrought-iron  grating.  The  chimney-pots 
are  removed  when  the  fires  are  not  in 
use.  The  fruit-tree  borders  are  2^  feet 
in  depth,  and  the  quarters  of  the  square 
garden  4  feet,  resting  on  an  alluvial  gra- 
vel oi  fit>m  2  to  5  feet  in  thickness,  tmder 
which  is  a  bed  of  clay,  depth  unknown. 
This  accounts  in  part  for  the  abundant 
supply*  of  water,  as  the  rain  which  fieJls 
on  the  surface  percolates  through  and  is 
retained  in  the  gravel  stratum,  the  clay 
below  being  impervious;  still  the  soil  is 
perfectly  £ry»      The  gravel  within  the 


square  garden  was  excavated  to  the  depth 
of  4  feet  on  an  average,  and  carted  away  to 
make  walks  and  roads  in  various  parts  of 
the  park  and  pleasure-grounds,  the  good 
soil  from  these  being  returned  in  the 
carts  to  make  up  the  difference,  so  that 
the  whole  soil  of  this  part  of  the  garden 
is  artificial  and  good. 

It  will  be  naturally  asked,  why  remove 
BO  much  gravel  9 — why  not  have  laid  the 
artificial  soil  on  the  top  of  it,  and  hence 
have  savedhalf  of  theexpense  1  Thereason 
was,  the  ground  was  above  the  level  of 
the  surrounding  parts,  especially  on  the 
western  side,  as  will  be  seen  by  the  ter- 
race bank  G  G ;  so  that,  had  we  laid  on 
the  4  feet  of  artificial  soil,  the  surface 
would  have  been  too  much  elevated  to 
accord  with  the  surrounding  grounds, 
besides  depriving  us  of  the  [£elter  from 
the  west  and  south-west  winds  afforded 
by  the  rising  groimds  at  these  points,  and 
considerably  increased  by  thus  lowering 
the  level  Besides,  we  held  it  necessary 
to  have  the  ground  occupied  with  the 
hothouses  perfectly  level,  to  admit  of  a 
passage  through  them,  without  having 
recourse  to  steps  which  are  very  objec- 
tionable, and  therefore  should  be  avoided. 
It  is  also  proper,  where  the  garden  is  in 
the  regular  style,  that  all  the  tops  of  the 
walls  should  run  parallel  with  the  level 
of  the  borders  and  walks,  particularly 
from  east  to  west.  All  steps,  or  ramps, 
should  be  avoided  in  walls  running  from 
north  to  south,  unless  the  fall  of  the 
ground  is  considerable  towards  the  latter 
point 

The  grassy  lawn,  x,  slopes  considerably 
towards  the  east,  and  occupies  that  space 
between  the  east  wall  of  the  garden,  and 
the  plantation  of  old  and  splendid  trees 
intervening  between  it  and  the  mansion, 
which  is  now  forming  into  an  arboretum. 
It  is  intersected  with  drives  and  gravel 
walks-— the  river  North  Esk  running 
through  it,  and  separating  it  frx)m  the 
bowling-green  and  pleasure-grounds  sur- 
rounding the  house.  A  conservative  wall, 
H,  bounds  two  sides  of  this  lawn. 

The  triangular  piece  of  ground  v  r, 
occupied  with  the  botanical  collection  of 
hardy  plants,  is  a  piece  of  ground  inter- 
vening between  the  square  garden  and 
the  wall  1 1.  This  was  originally  part  of 
the  boundary  wall  of  the  park,  which  we 
retained  and  heightened  for  a  peach  wall 
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to  succeed  the  cropu  of  the  hot  wall  in 
front  of  the  garden,  because  its  line  suited 
the  disposition  of  the  ground  beyond  it, 
marked  mm,  &c.,  and  occupied  as  a  market 
garden,  noted  for  precocity  and  abun- 
dant crops  for  many  years.  The  north 
side  of  the  wall  alluded  to  is  covered  with 
a  holly  hedge,  which  we  removed  from 
the  old  garden,  in  pieces  of  about  3  to  4 
feet  each,  and  which  is  the  same  height 
as  the  wall,  9  feet  The  ground  marked 
m  m  \a  very  irregular  in  sur£EU»,  and 
divided  into  compartments  to  suit  the 
various  fisdls.  It  is  planted  with  standard 
fruit  trees  in  lines,  about  50  feet  apart :  the 
spaces  between  the  trees,  and  in  the  same 
line  with  them,  are  planted  with  goose- 
berries and  currants,  leaving  the  quarters 
between  the  lines  open  for  kitchen  crops. 
In  this  ground  there  is  a  great  variety  of 
soil,  as  well  as  of  aspect — ^points  we  con- 
sider of  some  importance  in  a  kitchen  and 
fruit  garden,  particularly  the  former,  where 
such  varieties  of  crops  naturally  exist 

The  references  o,  r,  and  #,  wiU  show  that 
the  situation  we  have  chosen  is  on  the  out- 
skirts of  the  park — ^which  we  consider  to  be 
of  advantage  in  a  large  place,  as  it  admits 
of  a  free  communication  with  the  public 
roads,  &c., and  hence  prevents  the  inconve- 
niencies  so  often  complained  o(  of  carting 
on  the  approaches,  and  having  the  work- 
people and  visitors  passing  through  the 
park,  and  disturbing  that  quiet  and  pri- 
vate enjoyment  -in  general  sought  and 
expected  in  parks  and  pleasure-grounds. 
There  is  also  another  advantage  of  having 
a  large  garden  on  the  outskirts  of  a  park — 
namely,  that  it  is  never  likely  to  come 
in  the  way  of  after  improvements  or  al- 
terations. 

According  to  our  original  plan,  the 
gardener's  house  was  to  have  been  placed 
at  K,  upon  rising  ground,  from  whence  a 
general  view  of  aJl  the  hothouses  and 
most  of  the  principal  garden  would  have 
been  secured.  Circumstances,  however, 
led  to  an  alteration  in  this  part  of  the 
plan,  and  the  present  house,  38,  was 
adopted— one  of  the  best  and  most  com- 
modious gardener's  houses  in  the  king- 
dom, and  quite  in  accordance  with  the 
libendity  of  His  Grace,  who  provides 
every  member  of  hia  yarious  extensive 
establishments  with  houses  not  merely 
comfortable,  but  in  &ct  &r  superior  to 
those  of  servants  in  general. 


From  the  natural  disposition  of  the 
ground,  it  rising  8  feet  on  the  west,  at 
the  terrace  bank  G  G,  and  falling  as  much 
as  50  feet  on  the  east,  leaving  only  room 
for  the  carriage-entrance  to  be  brought 
in,  it  follows  that  it  would  have  been 
impossible,  even  had  it  been  desirable,  to 
have  placed  the  immense  quantity  of 
glass  in  one  continuous  line,  as  exempli- 
fied at  Frogmore.  We  therefore  filled 
up  the  spaces  at  each  end  of  the  front 
range  with  a  very  handsome  cast-iron 
balustrade,  and  placed  the  four  pine- 
stoves,  7  7  7  7,  in  a  line  with  the  cold 
pits,  21  21,  22,  23,  and  exactly  opposite 
to  the  balustrade  openings,  so  Uiat  in 
viewing  them  from  either  of  the  side- 
walks, they  present  the  appearance  of  a 
second  range  behind  the  front  one.  The 
e£fect  is  good,  and  the  convenience  of  the 
arrangement  has  met  with  commendation. 

For  the  way  in  which  water  is  supplied, 
vide  art  Water  ;  and  for  liquid  manure, 
vide'  Tanks  and  Cisterns.  Plans  in 
detail  will  be  found  in  the  articles 
Vineries,  Peaoh  -  houses,  Pineries, 
Greenhouses,  Pits,  Wali^  &c. 

As  an  example  of  a  garden  upon  the 
largest  scale  and  adapted  to  a  first-rate 
residence,  and  considered  merely  as  a 
culinary  and  fruit  garden,  of  nearly  12^ 
acres  in  extent,  we  ofier  the  subjoined 
plan,  fig.  21,  designed  by  us  two  years 
ago  for  a  nobleman  since  dead.  The 
surfiuse  to  be  rendered  level,  or  with  a 
slight  inclination  to  the  south-south-east, 
or  south-west,  or  to  points  intermediate 
between  these,  (vide  direction  of  the 
arrows) ;  but,  in  whatever  direction  the 
fall  is,  it  must  be  uniform,  so  that  the 
copings  of  the  walls  may  run  parallel  to 
it  The  whole  to  be  enclosed  with  a 
ha-ha  or  rabbit-proof  wire  fence,  as 
shown  by  the  outer  line  in  the  illustra- 
tion. The  principal  feature  in  this 
garden  is  convenience,  extent  of  walling^ 
and  uniformity  of  plan. 

References  to  the  plan :  a  a  peach- 
houses,  each  50  feet  long,  20  feet  broad, 
and  8  feet  high  from  the  ground  to  the 
bottom  of  the  valleys;  the  trees  to  be 
grown  as  dwarf  standards,  or  trained  over 
the  roof  according  to  taste ;  bb  vineries 
of  the  same  dimensions  and  principles  as 
the  peach-houses ;  e  e  pine-stoves,  each 
50  feet  long  and  15  wide ;  d  late  vinery, 
50  feet  long  and  15  feet  wide,  to  be  heated 


bv  the  Bune  boiler  as  e  ^  with  stopcock  The  vhole  of  this  range  to  be  on  the 

placed  at  ita  connection  with  ee;  e  early  ridge-and-furrow principle, (vid« fig. 33,) of 

finery,  of  the  same  dimensions ;  /  early  the  same  height  at  the  back  as  at  ^e  front, 

peach-house,  of  the   same  dimensions  ;  which  is  to  be  8  feet  high  from  the  floor 

jGg-honse,  of  the  same  dimenaions.  to  the  underside  of  the  gutters  or  valleys 

Fig.  22. 


—the  ridges  to  rise  SO  inches.  The  whole 
of  thefrvnt  to  be  of  glass.  In  fr'amea  Gfeet 
6  inches  wide,  and  resting  on  an  ashlar 
pUnth  7  inches  thick  and  18  inches  broad, 
on  which  are  to  be  battened  down  two 
round  iron  rails,  upon  which  the  sashes 
tre  to  run :  the  sashes  are  to  be  provided 
vitb  concave  castors  of  gun-barrel  metal 
in  their  bottom  rail,  to  facilitate  their 
moremeut;  their  top  rails  moving  in  a 
groove  formed  on  the  under  side  of  the 
irall  plate,  which  is  to  rest  on  square 

VOL.  1. 


tubular  columns,  through  which  the  rain 
water  descends.  These  sashes  are  also 
made  to  pass  each  other,  for  the  purpose 
of  ventilation  during  summer,  and  for 
gaining  access  to  the  houses. 

The  valleys  or  gutters  are  to  be  of  cast- 
iron,  as  shown  by  Plate  VIII.,  and  sup- 
ported in  the  middle  by  a  longitudinal 
bar  of  iron,  4  inches  deep  by  2  inches  in 
breadth,  which  is  itself  supported  by 
ornamental  tubular  cast-iron  columns, 
4  inches   in   diameter :   through  these 
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last  the  rain  water  from  the  roof  is  to 
descend,  and  to  be  conveyed  to  tanks 
sunk  under  the  floors.  This  range  is 
divided  into  three  compartments,  to  admit 
of  a  convenient  passage  to  the  grounds 
and  houses  behind.  Each  of  these  com- 
partments is  again  divided  into  three, 
and  separated  by  glass  partitions,  in  all 
respects  similar  to  the  front;  so  that 
they  may  be  thrown  open,  or  entirely 
removed,  when  desired,  throwing  the 
three  compartments  into  one.  The 
glass  partitions  will,  of  course,  be  placed 
under  the  valleys  above  them.  The 
whole  of  this  range,  as  well  as  the  offices 
behind  it — which  are  to  be  of  the  same 
height,  and  roofed  upon  the  same  prin- 
ciple, only  covered  with  corrugated  plates 
of  galvanised  iron  instead  of  glass — are 
to  stand  on  a  platform  or  terrace,  3  feet 
above  the  general  level  of  the  walk  in 
front,  to  give  effect  to  the  glass,  which 
would  otherwise  be  wanting  in  this  re- 
spect, and  also  to  prevent  an  unnecessary 
depth  in  the  cellars  behind  :  this  walk 
is  to  have  a  straight  parapet  wall  enclos- 
ing the  houses  and  the  border  for  the 
roots  of  the  trees,  finished  on  top  with  a 
stone  coping  4  inches  thick,  with  a  4- 
inch  projection,  with  ornamental  vases  set 
on  pedestals  at  equal  distances.  Through 
this  parapet  9-inch  fire-clay  pipes  are 
inserted,  which,  passing  through  the 
drainage  of  the  border,  discharge  air 
amongst  the  roots  of  the  trees,  as  well  as 
into  the  houses,  through  perpendicular 
pipes  6  inches  in  diameter,  brought  6 
inches  above  the  sur&ce,  and  covered 
with  wire  grating — over  which  are  light 
metallic  covers,  for  the  regulation  of  the 
quantity  of  air  to  be  admitted. 

A  cast-iron  grating  footpath,  3  feet 
broad,  passes  along  the  front  of  each  range, 
close  to  the  glass ;  and  others,  2  feet  in 
breadth,  pa^s,  at  convenient  distances 
apart,  from  the  front  to  the  back  of  all 
the  houses  excepting  the  pine-stoves, 
whose  floors  are  to  be  of  polished  Caith- 
ness pavement,  with  cast-iron  gratings 
let  into  them  for  the  escape  of  air  from 
the  air-drains  laid  under  them. 

The  beds  for  the  pines  are  to  be  formed 
of  Caithness  pavement,  the  outer  sides 
polished ;  while  the  floors  for  the  plants 
to  stand  on  are  to  be  of  the  pavement  in 
its  natural  state,  but  closely  jointed.  On 
such  beds  the  pine  plants  may  either  be 


grown  in  pots,  or  planted  out  in  prepared 
soil.  Bottom  heat  is  to  be  secured  by 
hot-water  pipes  laid  in  the  cavity  under 
the  floor  of  the  beds ;  while  atmospheric 
heat  is  to  be  obtained  by  pipes  running 
round  the  beds  a  little  above  the  level  of 
their  surface.  The  other  houses  are  to 
be  heated  by  hot-water  pipes  placed  1  foot 
clear  of  the  ground,  and  made  to  pass 
round  each  house,  increasing  the  number 
of  flow-pipes  according  to  the  size  of  the 
house  or  the  temperature  required.  The 
back  weJI,  separating  the  hothouses  from 
the  offices  behind,  is  to  be  2  feet  higher  than 
the  apex  of  the  ridges.  This  wall  is  to  be 
built  hollow,  and  provided  with  a  general 
smoke  flue,  into  which  all  the  other  flues 
will  enter,  and  discharge  the  smoke' 
through  one  tall  ornamental  chimney- 
stalk  in  the  centre  of  the  range.  This 
flue  should  have  at  least  three  courses  of 
solid  brickwork  over  it,  set  in  cement, 
which  with  a  3-inch  coping  will  keep  it 
perfectly  dry.  The  top  ventilation  is 
effected  at  the  ends  of  the  ridges  close  to 
the  back  wall,  which  are  there  made  double, 
leaving  a  space,  9  inches  wide  and  3  feet 
in  length,  open,  which  is  covered  with  a 
metallic  shutter,  moving  in  a  groove  on 
each  side,  and  all  connected  together  by 
an  iron  rod  placed  above,  and  resting  on 
the  ridges ;  to  which  rod  an  iron  arm  is 
attached  at  its  middle,  moved  backwards 
and  forwards,  according  to  the  amount  of 
air  required,  by  a  chain  passing  over  a 
pulley  fixed  in  the  back  wall,  and  acted 
upon  by  passing  over  a  roller  moved  by 
a  single  cranked  handle. 

A  range  of  cellars  extends  the  whole 
length  of  the  principal  range,  14  feet 
wide,  and  7^  high,  under  which  is  placed 
a  main  drain  or  sewer,  for  carrying  off  all 
superfluous  water  from  the  roofs,  drains, 
cisterns,  ko. 

It  has  been  already  noticed  that  the 
back  offices  are  to  be  of  the  same  height 
as  the  glass-houses  in  front,  and  roofed 
on  the  ridge-and-fiirrow  principle,  covered 
with  corrugated  plates  of  galvanised  iron. 
They  are  of  course  to  be  reduced  to  an 
equal  height  within  by  lath  and  plaster 
ceilings,  and  to  be  all  provided  with  ample 
ventilation  through  the  roof, — a  matter 
too  much  neglected  in  garden  offices,  and 
especially  so  in  lean-to  roofis  facing  the 
north. 

It  will  be  observed  that  a  new  feature 
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is  here  presented  in  regard  to  carrying 
both  the  roofe  of  the  glass-houses  in  front, 
and  those  of  the  offices  behind,  all  Uirough 
on  a  level.  The  ridge-and-forrow  mode 
of  roofing  suggests  very  clearly  that  this 
is  the  best  way  of  roofing  all  such  build- 
inga.  It  enabll^  us  to  dispense  with  a 
lofty  back  wall,  both  expensive  and  use- 
less, casting  its  shadow  over  a  consider- 
able space  of  valuable  ground,  and  ren- 
dering, by  excluding  the  sun,  the  buildings 
80  damp  as  to  be  of  little  use.  It  will 
also  be  observed  that  in  this  extensive 
range  doors  are  entirely  dispensed  with, 
excepting  such  as  may, be  required  to 
gain  admittance  into  the  potting  rooms, 
&€.,  behind.  The  whole  fronts  and  ends 
of  the  houses  form,  as  it  were,  a  multi- 
plicity of  doors,  admitting  ingress  and 
egress  every  6  feet,  either  for  passing 
from  one  to  the  other,  or  for  stepping  out 
on  the  border  in  front :  this  should 
be  provided  with  a  cast-iron  footpath, 
laid  on  iron  rails,  as  will  be  shown  in 
art  Footpaths. 

The  reference  h  shows  the  tropical  fruit- 
house,  (for  section  of  which  vide  art  Tropi- 
cal-fruit House,)  62^  feet  long  and  20^ 
feet  wide,  upon  the  curvilinear  roof  prin- 
ciple; t  cherry-house,  60^  feet  long  and  15 
feet  wide,  upon  the  span-roofed  principle ; 
it  apricot  and  plum  house  of  the  same 
dimensions  and  principle  as  the  last; 
/  ^pine  pits,  with  span  roo&,  each  62^  feet 
long  and  13  feet  wide;  mm  mm  melon, 
cucumber,  or  young  pine  pits,  the  same 
length  and  br^idth  as  the  last ;  n  n  water 
tanks,  into  which  all  the  rain  water  is 
conveyed  after  the  dstems  in  the  house, 
or  over  the  furnaces,  are  supplied ;  and  if 
that  IB  not  sufficient,  an  additional  supply 
may  be  thrown  in  by  a  piunp  or  other- 
wise :  these  tanks  should  be  2  feet  above 
the  ground  level,  to  give  pressure  for 
carrying  the  water  in  pipes  to  any  part 
of  the  garden,  unless  ^e  ground  slope 
towards  the  south  sufficiently  to  carry  it  by 
its  own  gravity ;  o  is  the  head  gardener's 
houBe ;  p  men's  rooms,  consisting  of  a 
kitchen  and  dining  or  mess  room,  with 
closets  for  pantry,  &c.,  on  the  ground- 
floor,  sitting  or  reading  room,  and  bed- 
rooms above  ;  q  office,  seed-room  and 
fruit-room,  the  two  former  up-stairs;  r 
carpenter's,  glazier  s,  and  painter's  shop ; 
8  Store-room ;  t  tool-house ;  u  packing- 
house, with  a  supply  of  wata:  for  prepar- 


ing vegetables  for  the  kitchen  ',vv  potting 
houses ;  w  pot  room ;  x  room  for  kitchen 
apples  and  pears ;  yyyy  open  sheds  for 
mould;  x  onion-house,  &a,  extra  store- 
room ;  d  cl  a'  are  the  stoke-holes  of  the 
principal  range,  leading  down  to  the 
cellars  :  water-closets  should  be  placed 
in  convenient  parts  of  the  cellars,  with 
water-tight  tanks  under  them,  supplied 
from  the  nearest  cisterns  with  water,  and 
emptied  when  necessary  by  a  small  port- 
able pump,  and  used  as  liquid  manure ; 
h'  b'  &c.,  stoke-holes  to  span-roofed  houses 
and  pits.  The  smoke  of  these  is  to  be 
carried  along  the  back  wall  towards  the 
centre,  unless  in  the  case  to  be  suggested 
hereafter,  as  regards  the  large  central  or 
tropical  fruit-house.  The  intention  of 
thus  directing  the  smoke  from  all  the 
frimaces  of  those  houses  to  one  point,  is 
to  get  rid  of  it  by  means  of  one  tall  orna- 
mental chimney-shaft,  similar  to  that  of 
the  front  or  principal  range;  and  also, 
as  the  back  wall  is  built  hollow,  it  may 
become  considerably  warmed,  and  hence 
ripen  tender  fruits  on  the  spaces  of  wall 
between  the  ranges  of  glass  :  d  c'  fi  d  prin- 
cipal entrances;  d!  private  entrance  to 
gardener's  house ;  d  private  entrance  for 
the  labourers ;  ^  ^  arched  gateways ; 
KKK  cart  entrance;  f  f  f  principal 
kitchen  garden,  into  which  no  fruit  trees 
are  to  be  admitted,  except  against  the 
walls :  these  are  to  be  planted  in  the 
exterior  divisions.  The  walks  shotdd  be 
at  least  8  feet  wide,  to  admit  a  pony 
carriage  to  drive  freely  all  round,  as  well 
as  to  admit  carts  in  winter  to  draw  in 
manure,  <bc.  With  these  objects  in  view, 
the  comers  of  the  box-edgings  should  be 
rounded  off  a  little,  to  facilitate  turning 
from  one  walk  to  another.  The  gateways 
€f  9xAg  should  be  sufficiently  wide  for  this 
purpose;  the  others  need  not  be  of  so 
large  a  size. 

The  interior  walls  of  such  a  garden  we 
would  propose  to  be  10  feet  in  height, 
built  hollow,  and  heated  by  hot-water 
pipes  all  round,  if  in  the  climate  of  Scot- 
land. The  exterior  ones,  excepting  the 
south  wall,  which  should  only  be  10  feet, 
shoidd  be  12  feet  in  height,  as  affording 
greater  shelter  and  scope  for  the  hardier 
kinds  of  frxut  trees. 

By  surrounding  the  whole  with  a  ha- 
ha,  or  rabbit-proof  wire  fence,  not  only  is 
a  greater  extent  of  ground  enclosed  at 


44 


GENERAL  FORMATION,  &c.,  OF  GARDENS. 


litUe  additional  expense,  but,  what  is  of 
far  greater  importance,  the  whole  outer 
sur&ce  of  the  exterior  wall  may  be  co- 
vered with  fruit  trees — an  advantage  not 
always  taken  into  due  consideration.  At 
the  four  exterior  comers  of  the  walls  will 
be  seen  projections  which  extend  the 
whole  breadth  of  the  borders,  for  the 
purpose  of  breaking  the  force  of  the 
winds ;  and,  with  a  like  intent,  the  door 
and  gateways  should  also  be  carried  up 
with  projections  2  feet  in  breadth,  and  5 
inches  thick,  on  each  side  of  the  wall, 
which  will  also  give  them  a  massive  and 
stronger  appearance.  These  projections 
should  be  carried  up  the  whole  height  of 
the  walls,  whatever  may  be  the  height  of 
the  open  ways.  It  may  also  be  here  ob- 
served, that,  as  the  furnaces  and  stoke- 
holes of  the  principal  range  are  placed  in 
the  cellars  under  the  offices,  and  those  of 
the  curvilinear  and  span-roofed  houses 
and  pits  behind  the  back  wall-— each  of  the 
latter  being  covered  in  with  a  neat  close 
shed,  with  a  small  depdt  for  coals  on  one 
side  and  for  ashes  on  the  other — ^the  whole 
of  the  filth  and  confusion  of  fuel,  dust, 
and  ashes  is  completely  out  of  sight.  The 
enclosing  also  of  the  furnaces  economises 
fuel,  and  regulates  the  draught  of  the  fire. 
To  render  the  smoke  from  the  curvilinear 
or  span-roofed  houses  aa  little  offensive 
as  possible,  each  fiimace  discharges  its 
smoke  into  flues  placed  in  the  garden 
wall,  in  different  courses,  and  all  brought 
to  terminate  in  a  lofty  ornamental  chim- 
ney-shaft exactly  in  the  centre.  By  these 
means  the  wall  becomes  a  heated  one, 
which,  added  to  the  shelter  afforded,  and 
the  reflection  of  heat  from  the  glass, 
makes  it  well  suited  for  peaches,  apricots, 
and  the  finer  sorts  of  fruit— even  for  the 
hardier  kinds  of  vines,  if  not  in  too  nor- 
thern a  latitude.  The  whole  area  of  this 
forcing-ground  is  to  be  gravel,  which  will 
not  only  become  more  agreeable  to  walk 
upon,  but  will  add  somewhat  to  the 
warmth  of  the  surrounding  air.  There 
would  be  no  impropriety  in  having  an 
18  inch  or  2  feet  border  along  the  sides 
of  the  houses  having  span  or  curvilinear 
roofs,  bordered  with  a  stone  edging,  as 
these  borders  would  derive  a  considerable 
heat  from  the  side  walls  of  the  houses,  and 
be  found  valuable  for  preserving  salads 
during  winter,  or  bringing  them  forward 
in   spring.     The  bottoms  of  the  roofs, 


being  provided  with  proper  water  gutters 
for  taking  the  rain  water  to  the  tanks, 
would  keep  these  borders  dry.  The  only 
thing  to  be  guarded  against  would  be  the 
falling  of  the  snow  from  the  roofii ;  but 
this  could  be  provided  against  by  placing 
ornamental  cast-iron  pafapets,  6  inches 
in  height,  on  the  bottom  of  the  astragals, 
or  on  the  inner  edge  of  the  water  irutters. 
which  would  p3nt  the  Bnow^Udiiig 
over,  and  retain  it  until  it  became  melted. 
In  this  plan  no  arrangement  has  been 
made  for  stabling  or  csurt-sheds,  as  these 
are  sometimes  detached  from  the  kitchen 
garden  and  placed  in  some  convenient 
part  of  the  park,  or  at  the  farm  or  secon- 
dary stables.  These,  however,  might 
very  properly  be  placed  at  either  of  the 
ends  of  the  back  wall,  upon  their  outer 
or  northern  side. 

Water  is  to  be  laid  on  all  over  the  garden, 
in  1-inch  leaden  pipes,  placed  under  the 
walks,  these  pipes  being  enclosed  be- 
Pig.  23.  tween  two  courses  of  3-inch 
drain-tiles:  this  precaution 
is  necessary,  for  the  protec- 
tion of  the  pipes  from  frost. 
Ornamental  cast-iron  tubes, 
fig.  23,  should  be  set  upright 
at  every  100  feet,  close  to 
the  edging,  or,  better  still,  at 
the  intersection  of  the  walks, 
or  in  the  comers,  with  caps 
to  remove ;  and  in  them  the 
branch-pipes  from  the  mains 
below  should  be  brought  up, 
with  cocks  to  deliver  Qie  wa- 
ter into  neatly-painted  tubs, 
from  which  it  can  easily  be 
removed  by  watering-pots  to 
where  it  is  required.  These 
pipes  may  be  so  constructed  as  to  have  a 
stopcock,  with  a  screw  nozzle  or  union  joint, 
to  which  flexible  pipes  may  be  attached  and 
carried  through  the  quarters  between  the 
crops ;  and,  if  there  is  a  sufficient  force 
of  water,  the  wall  trees  may  be  watered 
at  the  same  time.  Water-cocks,  at  con- 
venient distances,  to  supply  portable 
water-tubs,  are  far  more  convenient  and 
useful  than  having  one  or  two  stationary 
cisterns  in  a  large  garden.  It  will  also 
be  well  if  the  pipes  are  so  laid — as  can 
easily  be  done — that  they  shall  fall  all  to 
one  or  more  lower  points,  at  each  of 
which  a  tap  should  be  placed  to  let  off 
the  water  entirely  during  winter. 
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The  annexed  design,  &g.  24,  is  th&t  of 
K  Uteben  gnrden   existii^  in  Ireland, 
Fig-  24. 


Thich  may  be  oharacteriBed  as  in  the 
convenient,  although  not  in  the  ^ste- 
matic  BUle.  The  following  references 
to  the  %ure8  will  explain  its  details  : 
aaaa  kitchen-garden  quarters  or  divi- 
nons ;  e  a  badn  of  water,  50  feet  in  cir- 
cnmfBrenoe,  with  a  grass  edging  3  feet 
broad,  and  a  tree  planted  opposite  the 
centre  of  each  walk ;  dd  two  paacfa- 
hoDSM,  each  67  feet  in  length  by  8  feet 
in  width  i  A  a  Tinery  for  early  forcing. 
The  peach-bouBes  d^  are  not  forced — the 
climate  being  damp,  they  come  in  after 
the  fbrced  peaches  are  over ;  «<  are  forcing 
peach-bouses,  each  41  feet  by  8  ;  //  two 
Tmeries,  each  37  feet  long  by  14  feet  in 
tneadth,  for  late  grapes ;  g  greenhouse ; 
ih  Tineries  for  early  forcing,  with  pita 
in  them  for  pines,  if  desired ;  i  vine 
border,  9  feet  in  width,  the  roots  in  which 
are  sappoeed  to  be  wanned  by  the  pine 


LE.  .45 

pita  in  front — and  we  have  no  donbt  bnt 
such  is  the  case ;  i  t  pine  pits,  50  feet 
long  by  14  feet  wide  each^  J  gardener 'a 
house;  oooo  pita  for  succession  pines, 
melon  and  cucumber  pits,  heated  with 
dung  linings ;  p  stable ;  q  open  sheds ; 
r  mushroom-bouBe  ;  i  potting  shed ;  t  ti 
large  open  tank ;  u  pump  ;  w  w  straw- 
berry quarters ;  «  fruit-room ;  y  room 
for  under  gardeners ;  «^  approach  to  the 
garden. 

This  garden  is  well  adapted  to  the 
situation,  and  although  very  conTenient, 
is  wanting  in  effect,  from  the  nay  in  whicb 
the  forcing-houses  and  pita  are  scattered 
about  This  has  no  doubt  arisen  here,  as 
in  most  other  places  where  it  occurs,  from 
the  want  of  a  properly  digested  plan  of 
operations  to  begin  with ;  this  lowing 
the  great  necessity  of  a  regularplau  being 
determined  upon  when  a  garden  is  com- 
menced. If  all  cannot  be  done  at  once, 
part  can,  and  the  remainder  may  follow 
in  succession.  We  give  it  as  an  example 
of  what  may  be  called  a  garden  without 
design. 

Fig.  25  exhibits  a  kitchen  and  fruit 
garden  in  the  mixed  style ;  the  front,  or 
south  wall,  a  0,  is  built  hollow  and  heated 
by  smoke  flues,  the  stoke-hol^  being 
shown  behind,  as  are  also  the  walla  at 
each  end  of  the  range  of  hothouses.  We 
have  introduced  smoke  flues  in  this  case, 
as  some  prefer  them,  on  account  of  their 
being  heated  in  sections  of  short  lengths, 
with  the  purpose  of  giving  a  longer  suo- 
cession  of  crops.  No  doubt  two  hot- 
water  boilers  and  pipes  would  do  all  that 
six  fires  do,  as  shown  by  the  number  of 
stoke-holes  in  the  present  case — as  the 
pipes  would  be  provided  with  stopcocks, 
80  that  one  portion  might  be  heated 
separately  from  the  others  ;  only  it  would 
be  necessary  to  heat  that  division  nearest 
the  boiler  first,  and  so  on  towards  the 
ends,  so  that,  while  heat  is  communicatod 
to  the  extreme  ends,  the  divisions  nearest 
the  boiler  must  be  heated  also.  This  is 
the  only  argument  that  can  be  used  in 
favour  of  smoke-flued  waUs  —  vis.,  that 
any  one  or  more  divisions  may  be  heated 
while  others  remain  cool ;  while,  to  accom- 
plish this  with  boilers  and  hot  water,  it 
would  be  necessary  to  employ  a  separate 
boiler  to  every  two  divisions,  with  stop- 
cocks to  beat  either  the  one  or  the  other 
as  might  be  desired  :  for  that  reason  we 
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have  given  this  example.    The  referenoee  ed  to  be  beated ;  therefore  if  of  stone  they 

A  ft  are  the  principal  side  walls,  which  may  may  be  built  solid  ;  but  if  of  briok,  by  all 

be  either  of  brick  or  stone,  according  to  means  let  them  be  hollow,  or  &ced  with 

local  ciroomstances.  They  are  not  intend-  brick  and  grouted  with  concrete,  or  left 
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open  as  shown  in  several  forms  in  sect. 
Uardbn  Walls,  to  save  material.  The 
north  or  back  wall  is  marked  e  c,  to  be  1 2 
feet  high  for  shelter,  as  far  round  as  the 
gateways  p  p ;  d  d  the  outer  fence,  which 
may  be  of  rabbit-proof  wire,  a  ha-ha  with 
a  hedge  upon  the  top  of  it,  or  a  wall  not 
exceeding  6  feet  iu  height ;  e  principal  en- 
trance ;  /reservoir  of  water  to  be  supplied 
from  the  roob  of  the  hothouses  and  other 
buildings,  after  the  cisterns  in  the  houses 
Bfa  filled— and,  should  the  supply  thus 
obtained  not  be  sufficient,  by  pipes  from 
some  other  source ;  g  gardener's  house ; 
h  A  pine-stoves ;  i  i  vineries  ;  1 1  peach- 
bouses  ;  /  /  greenhouses ;  m  n  pits  for 
young  pines,  melons,  and  cucumbers  ;  r 
cistern  of  wat«r  in  the  centre  of  the 
garden  ;  o  o  projecting  walls  to  break  the 
force  of  the  wind  ;  p  p  gateway  entrances 
into  the  back  court  and  offices  j  ;  back 


sheds,  divided  into  compartments  for 
various  purposes,  but  by  all  means  hav- 
ing cellars  under  them  through  their 
whole  extent.  Dwarf  standard  fruit  trees 
are  shown  along  the  sides  of  the  walks  ; 
but  the  principal  supply  of  fruit  is  to  be 
expected  from  the  semicircular  piece  of 
ground  in  front,  which  is  planted  as  an 
orchard,  with  dwarf  and  standard  trees, 
having  gooseberries,  currants,  raspber- 
ries, strawberries,  &c.,  planted  under  and 
between  them.  The  space  marked  r  is 
ground  for  sea-kale,  asparagus,  rhubarb, 
&c.,  intended  for  forcing ;  i  «  ground 
for  flowering -plants.  The  borders  in 
front  of  the  hothouses  are  to  be  left 
uncrnpped,  except  opposite  the  pine- 
stoves,  which,  if  not  planted  with  vines, 
as  they  ought  to  be,  may  be  filled 
with  annuals.  Water-closets  are  to  be 
placed  in  the  cellars,  provided  with  water- 


tight  tan^  under  them,  and  a  potable  it  t  line  of  variegated  hollies ;  II II 
pump  for  emptying  these  in  the  shape  of  flower-beds  on  gnea ;  n  m  sunk  fence ;  n  n 
liquid  manure.  The  refereuce  t  ^owa  four  diyiaiooa  of  flued  wall ;  o  o  stoke- 
Ihe  compost  yard  eudosed  on  two  aides  Fig,  26. 

»ith  an  evergreen  privet  hedge,  or  6  feet  ,  .    . . 

wall     Against  the  ead  wall  of  this  com-  i-—\i, 

partment  should  be  a  range  of  open  sheds 
for  mould,  An. 

As  specimens  of  irregular  gardens  we 
ma;  instance  two  in  our  own  neighbour- 
hood— uamelj,  those  of  Hopetuun  House 
and  Dalhoufiie  Castle.  The  former  is 
one  of  the  oldest  gardens  in  Sootland, 
but  waa  much  improved  and  altered  in 
iU  amuigements  about  thirty  yean  ajgo. 
It  occupies  two  aides  of  a  valley,  giving 
both  a  north  and  south  exposure,  with  a 
■mall  stream  of  water  flowing  down  the 
middle.  The  latter,  fig.  26,  occupiea  a 
tlo[Hjig  bank  on  the  north  side  of  the 
riyer  South  Eak.  It  was  designed  by 
the  late  Mr  John  Hay  of  Edinburgh,  and 
is  thus  described  by  Mr  Archibald,  onoe 
^rdener  there:  "The  plan  is  certainly 
Tery  difiiBrent  from,  and  in  effect  fin  sur- 
puses,  the  ordinary  mode  of  enclosing 
gardens  by  straight  walls,  in  the  form  of 
squares  or  parallelc^rams — the  wall 
here,  which  ia  15  feet  in  height,  having 
been  built  in  a  curved  and  winding 
directdon,  to  suit  the  adjacent  ground. 
The  sitnatioD  has  been  much  admired 
bj  every  person  of  taste  who  has  visited 
it :  one  particular  beauty  consista  in  the 
natural  fence  on  the  south  side,  being 
perpendicular,  rugged  rocks,  to  the  depth 
of  bota  30  to  40  feet  to  the  bed  of 
the  river,  with  a  walk  along  the  top. 
The  range  of  glazed  houses  is  203  feet  in 
length,  ooosistitig  of  a  greenhouse  in  the 
oeatre,  36  feet ;  two  vineries,  77  feet ;  and 
tvo  peach-bousee,  45  feet  each  ;  with  an 
Hcellent  room  on  a  level  with  the  top  of 
the  greenhouse  stage,  where  are  deposited 
•ome  beautiful  specimens  of  natural  his- 
tory, and  a  few  useful  books  on  botany, 
ganlening,  agriculture,  Jic." 

The  following  references  to  the  armexed 
plan  will  explain  the  arrangement ;  a  a, 
kc,  quarters  for  vegetables  and  small 
fruity  b  border  for  American  plants;  c 
melon  ground;  d  gardener's  house;  e 
greenhouse; //vineries;  ffff  peach-houses. 
The  offices    behind    contain   fhiit-room,  " 

miuhroom-house, potting-shed, gardener's  holes;  p  shrubbery  borders;  g  walk 
room,  water-houae,  tool-house,  coal-shed;  towards  the  castle;  r  cart-road  to  the 
i  open  shed ;  i  bank  of  rhododendrons ;    garden,  and  i  $  South  Esk. 
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This  is  an  instance  of  a  well  laid  out 
garden,  in  which  the  arrangements  are 
adapted  to  the  natural  disposition  of  the 
ground -level  and  situation,  without 
being  shaded ;  and,  although  now  in  a 
state  almost  of  ruin,  it  offers  the  best 
specimens  we  know  of,  excepting  Hope- 
toun  House  garden,  of  one  of  such  size 
and  pretensions  laid  out  in  the  irregular 
style.  With  improvements  in  heating 
the  hothouses  and  pits,  and  a  few  other 
modem  additions  and  amendments  in 
these  structures,  this  might  be  made  a 
garden  of  peculiar  interest 

In  gardens  of  an  irregular  form,  all 
dead  walls  of  buildings  within  them 
should  be  carefully  avoided ;  and  hence 
the  span-roof,  or  ridge-and-furrow  prin- 
ciple, should  be  carried  out  in  all  glass- 
houses, having  the  sides  all  round  glass 
to  within  a  foot  of  the  ground,  so  that 
these  structures,  from  whatever  part  of 
the  ground  they  are  viewed,  may  be  seen 
with  equal  advantage.  This  can  more 
readily  be  accomplished,  as  the  necessary 
accommodations  of  potting  sheds,  &c., 
may  be  in  cellars  under  ground. 

As  a  specimen  of  a  fruit  and  culinary 
garden  combined,  with  little  pertaining 
to  the  flower  garden,  we  may  instance 
that  of  the  Duke  of  Bedford  at  Wobum 
Abbey.  This  is  thus  detailed  by  Mr 
Forbes  in  his  excellent  description  of  the 
gardens  and  grounds  of  that  princely  re- 
sidence, published  under  the  very  appro- 
priate title  of  "  Hortus  Wobumensis" : — 
''The  space  enclosed  within  the  walls 
contains  about  four  English  acres,  and  is  a 
parallelogram  in  form,  surrounded  by  a 
broad  slip,  which,  being  planted  with  a 
selection  of  the  best  sorts  of  apples  and 
pears,  as  standards,  gives  the  exterior  of 
the  garden  the  appearance  of  an  orchard." 
This  garden,  as  is  usual  with  those  of  the 
same  extent,  is  divided  into  four  quarters, 
having  a  single  row  of  fruit  trees  planted 
along  the  sides  of  the  walks,  and  trained 
in  the  French  or  weeping  form,  quencuiUe, 
which  checks  the  flow  of  the  sap,  and 
throws  the  trees  into  a  bearing  state  much 
sooner  than  if  they  are  allowed  to  grow 
in  the  natural  or  upright  form,  '^ees 
thus  trained  never  attain  a  great  diame- 
ter through  their  branches,  and,  there- 
fore, they  cause  much  less  shade  or  inter- 
ception of  the  sun  and  air  to  the  vegetables 
growing  around  or  underneath  them. 


The  hothouses  occupy  the  greater  part 
of  the  south  side  of  liie  north  wall,  ter- 
minating at  one  end  by  Mr  Forbes's  house : 
this  wall  at  both  ends  of  the  hothouses  is 
built  hollow,  and  heated  with  hot-water 
pipes,  {vide  Hot  Walls.)  The  for- 
cing-ground is  in  the  rear,  but  at  a 
sufficient  distance  so  as  not  to  be  shaded 
during  winter.  This  department  consists 
of  three  ranges  of  pits,  two  of  which  ex- 
tend to  about  half  the  length  of  the  gar- 
den, and  are  heated  by  dung  linings  in 
the  usual  way.  The  two  pits  Csurthest 
back  are  heated  by  hot  water,  and  the 
spaces  between  them  are  paved  with 
bricks,  which  appear  to  be  the  best  mate- 
rial the  situation  affords.  "An  apartment 
is  fitted  up  in  the  centre  of  the  range  of 
hothouses  for  the  entertainment  of  com- 
pany in  the  fruit  season :  the  ceiling  of 
this  room  is  ornamented  by  paintings  of 
several  kinds  of  birds,  and  the  floor  is  in- 
laid with  different  kinds  of  oak.  On  the 
walls  are  hung  two  magnificent  fruits 
pieces,  painted  by  G.  Lance,  Esq.,  whose 
accuracy  in  the  delineation  of  frxiit  is  uni- 
versally admired." 

Few  gardens  have  so  complete  a  range 
of  offices  behind  as  this  has.  It  would 
have  been,  however,  more  complete  had 
a  range  of  cellars  been  carried  under 
them,  as  exemplified  at  Dalkeith.  The 
offices  at  Wobum  consist  of  open  cart- 
sheds,  tool-house,  foreman's  room — ^the 
latter  word  we  would  rather  have  had  to 
read  in  the  plural^K)nion-room,  root- 
room,  store-room,  room  for  dessert  apples 
and  pears,  room  for  kitchen  apples  and 
pears,  seed-room,  office,  ko^  The  head 
gardener's  house  is  placed  outside  the 
north-west  comer,  and  is  one  of  the  best 
in  the  kingdom.  The  principal  range  of 
glass  consists  of  three  vineries  in  28,  35, 
and  39  feet  lengths,  and  12  feet  in  width, 
at  one  end ;  and  at  the  other,  three  peach- 
houses  of  the  same  dimensions,  having 
between  them  a  citron  or  lemon  house 
and  a  fig-house.  In  the  centre  of  the  range 
is  the  room  for  company  noticed  above, 
with  a  commodious  waiting-room  behind. 
In  the  melon  ground  is  placed  a  pinery 
for  fruiting  plants,  a  range  for  succession 
plants  for  the  same,  with  other  pits  for 
bringing  on  the  younger  stock,  aa  well  as 
for  melons,  cucumbers,  &c,,  to  which 
latter  purpose  there  is  a  considerable  ex- 
tent of  ground  devoted. 
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The  annexed,  &g,  27,  is  a  plan  of  a 
forcing-garden  upon  a  limited  scale,  and 

Fi^.  27. 


adapted  to  a  country  residence  where  the 
fruit,  kitchen,  and  flower  gardens  are 
apart  from  it  We  have  placed  the  gar- 
dener's house  here  as  being  more  conve- 
nient for  night-work.  The  garden  is  en- 
closed with  lO-feet  walls,  and  placed,  in 
regard  to  exposure,  two  points  to  the  west 
of  south.  Such  an  exposure  has  been 
advocated  by  garden  architects,  and  has 
been  noticed  in  this  work  in  reference  to 
kitchen  gardens,  with  a  view  to  extend 
the  solar  influence  to  as  late  a  period  of 
the  day  as  possible,  and  also  to  prevent 
those  accidents  which  often  happen  to 
forcing-houses,  when  dull,  cloudy  morn- 
ings are  suddenly  followed  by  bright 
sanshine,  which  often  causes  the  foliage  of 
plants  to  suffer  from  the  sudden  transi- 
tion from  shade  to  bright  solar  influence, 
nnless  the  precaution  of  early  ventilation 
is  attended  to. 

On  the  plan,  A  is  the  gardener's  house, 
in  which  a  is  sitting  parlour ;  b  dining- 
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room;  d  pantry;  e  larder;  c  staircase 
leading  to  sunk  or  area  floor,  in  which  is 
placed  a  kitchen  under  a,  cellar  luider  b, 
water-closet  under  the  stairs  under  c,  coal 
and  fuel  closet,  and  the  other  apartment 
under  d  e.  The  stair  is  carried  up  in  c,  and 
leads  to  the  bed-room  floor,  in  which  are 
three  bed-rooms  with  wall  closets  in  each ; 
/  front-door  entrance,  with  porch — ^not 
however  shown,  and  g  the  entrance  from 
garden;  h  vinery;  i « peach-houses;  j fruit 
and  seed  room ;  k  store-room ]  II  stoke- 
holes, and  stair  leading  down  to  a  range 
of  cellars  underneath,  in  which  is  a  mud^- 
room-house,  tool  cellar,  root  cellar,  and 
water-closet;  m  men's  sitting-room;  n 
men's  bed-room ;  o  o  pine-houses  and 
vineries  combined,  or  with  A  to  be 
wrought  separately,  if  desired ;  p  melon 
and  cucumber  pits;  q  pine  pits;  r  pits 
for  forcing  asparagus,  salads,  late  cu- 
cumbers, &c. ;  *  cistern  of  water,  into 
which  is  coUected  by  pipes  all  the  rain 
water  that  falls  on  the  various  roofs, 
after  the  cisterns  placed  over  the  fur- 
naces, and  the  soft-water  tank  at  the  gar- 
dener s  house,  are  supplied.  The  ground 
is  supposed  to  be  level. 

The  vinery  h,  and  early  peach-house  t, 
on  the  left  hand,  are  heated  by  one  boiler 
placed  in  the  cellar  behind,  from  which 
also  pipes  are  taken  through  the  mush- 
room-house under  the  finit-room  j.  The 
other  boiler  heats  the  late  peach-house  t, 
the  pine  and  grape  houses  o  o,  the  melon 
and  cucumber  pits/?,  and  occasionally  the 
pine  pit  q.  As  during  a  great  portion  of 
the  year  the  late  peach-house  i  will  not 
require  artificial  heat,  the  pipes  ai*e  taken 
diagonally  from  the  boiler,  which  is  placed 
in  the  ceUars,  through  under  the  border, 
in  a  barrel  drain  stufied  with  charcoal,  to. 
the  point  t,  and  so  continued  till  they 
enter  the  vineries  o  o,  and  from  them  in 
like  manner  to  the  pits />  and  ^.  Stop- 
cocks are  placed  at  the  points  where  the 
hot  water  is  to  be  shut  ofi*,  or  turned  on, 
according  to  circumstances.  When  all 
the  stopcocks  are  open,  the  water  will 
circulate  to  the  extreme  point  and  return 
again  to  the  boiler  in  the  same  line,  but 
at  a  lower  lever.  The  cart-entrance  gate 
is  shown  at  m;  vvvv  are  borders  for  fruit 
trees  to  cover  the  walls.  If  no  local  circum- 
stance prevents  the  walls  from  being  en- 
closed externally  by  a  wire  fence,  a  border 
may  be  made  and  trees  planted  therein ; 
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but  if  this  Bhoald  not  be  the  case,  then 
the  trees  within  may  be  trained  over  the 
wall,  and  aa  far  downwards  on  the  oppo- 
site Bides  as  may  be  consistent  with  secu- 
rity from  hares,  sheep,  and  other  sources 
of  injury.  The  ground  around  and  be- 
tween the  hothouses  and  pits  should  be 
laid  down  dry  and  covered  with  gravel. 
The  smoke  from  the  boilers  and  men's 
rooms  is  to  be  carried  in  flues  in  the  back 
walls  of  the  hothouses,  and  made  to  dis- 
charge itself  by  one  chimney  placed  in  the 
centre,  or  in  two,  one  rising  at  each  cor- 
ner of  the  fruit-room,  z  «  are  open  sheds 
for  tan,  mould,  and  other  matters  requir- 


ing to  he  kept  dry;  wte  potting  sheds. 
We  have  not  extended  the  quantity  of 
glass  beyond  the  requirements  of  an  ordi- 
nary family;  but  from  the  arrangement 
it  will  be  seen  that  this  may  be  done  to 
any  required  funount,  simply  by  an  ezt«n- 
uon  of  lines. 

As  an  example  of  Hay's  style  of  laying 
out  kitchen  gardens  we  offer  the  annexed, 
fig.  28,  which,  for  convenience  and  ar- 
rangement, is  very  complete;  and  if  the 
proprietor  would  substitute  hot- water 
pipes  for  smoke  flues,  and  tanks  instead 
of  fermenting  materials  for  bottom  heat, 
and  adopt  the  mode  of  ventilatu^  recom- 
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mended  in  this  work,  all  of  which  changes 
are  coutemplated,  it  would  be  a  perfect 
specimen  of  a  garden  for  a  country  gen- 
tleman. The  plan  is  drawn  on  a  scale  of 
1  inch  to  an  imperial  chain  of  66  feet 
The  following  reference  will  explain  the 
details:  a  gardener's  house;  b  tool-house; 
€  seed-room — over  each  of  which  is  a  fiiiit- 
room;  d  balcony  communication  between 
the  two  towers,  of  one  of  which,  6,  is  the 
elevation  shown  above  the  roof  of  the 
greenhouse ;  e  e,  Ac,  espalier  ;  //  dwarf- 
trained  apples  and  pears;  g g g g^ow&c 
borders ;  h  h  flower  beds  with  a  row 
of  standard  roses  in  front ;  i  %  orchard ; 
I  h  flower  garden,  through  which  the 
piincipal  entrance  passes;  I  gooseberry 
and  currant  ground ;  m  space  for  green- 
house plants  during  summer ;  n  nursery ; 
0  pine-house ;  p  pine  pit  '^  q  q  q  vineries ; 
rrr  peach-houses ;  $  greenhouse ;  t  open 
sheds ;  «  men's  lodge ;  v  v  offices ;  x  com- 
post ground ;  y  principal  entrance  from 
the  mansion  ;  z  secondary  entrance  from 
do. ;  1 1,  pomp  wells,  which  seem  rather 
out  of  place — a  basin  of  water  in  the 
centre,  2,  would  have  been  more  conve- 
nient ;  3,  melon  ground.  One  feature  in 
this  garden,  in  which  it  differs  from  any 
one  we  have  seen,  is  the  two  lofty  octagon 
towers  behind  the  north  wall,  one  of 
which  serves  for  a  staircase  leading  to  the 
balcony  over  the  greenhouse,  from  which 
the  whole  garden  is  seen;  the  other  is 
used  as  a  fruit-room,  or  may  be  used  as 
a  tea-room,  library,  or  small  horticultural 
museum.  The  gardener  s  house  is  com- 
modious and  comfortable — a  part  of  gar- 
den arrangements  too  often  disregarded. 

There  is  water  laid  on  to  the  hothouses, 
but,  from  local  circumstances,  it  is  too 
limited  in  supply ;  and  an  evident  neglect 
has  been  shown  in  no  provision  having 
been  made  to  collect  the  rain  water  from 
the  roofis,  Ac.  Cellars  for  roots,  mush- 
rooms, forcing  sea-kale,  rhubarb,  Ac, 
would  be  an  improvement  if  they  had 
been  placed  under  the  back  sheds  and 
offices.  4  is  section  of  gardener's  house  ; 
5,  section  of  garden  walls ;  6,  elevation  of 
the  octagon  towers. 

The  flower  garden  here,  very  properly, 
is  outside  of  the  kitchen  garden,  and  oc- 
cupies the  space  marked  ^  ^  on  the  plan. 
It  forms  the  connecting  hnk  between  the 
garden  and  the  park,  and  through  it  the 
main  entoLoce  walk  has  to  pass  before 


entering  the  kitchen  garden.  The  flower 
borders,  marked  g  g,  along  the  sides  of  the 
principal  walk  leading  to  the  range  of 
hothouses,  seem,  as  it  were,  a  continua- 
tion of  the  flower  garden,  which  may  be 
said  to  terminate  in  the  flower  border  in 
front  of  the  houses,  the  centre  one  of 
which  is  a  greenhouse.  Had  this  house 
not  existed  there,  we  would  have  wished 
to  have  seen  the  side  borders  along  the 
principal  walk,  and  those  in  front  of  the 
houses,  otherwise  occupied.  It  ought, 
however,  also  to  be  observed,  that  as  the 
sides  of  the  principal  walk  beyond  the 
border  are  hedged  off  with  a  well  covered 
espalier  rail,  little  of  the  kitchen  garden 
crops  is  to  be  seen. 

Hay  s  great  error,  as  well  as  that  of  his 
contemporaries,  was  not  in  general  ar- 
rangement, but  in  details.  In  none  of 
these  did  he  err  more  than  in  the  unne- 
cessary height  he  gave  to  most  of  his 
forcing-houses  in  front,  and  the  high 
angle  of  roof  elevation  which  led  to  back 
walls  of  great  height,  and  to  an  internal 
space  not  easily  heated  by  smoke  flues, 
without  heating  them  to  an  extent  emi- 
nently injurious  to  the  trees  that  grow 
within  these  houses.  We  have  no  great 
objection  to  ascend  a  few  steps  on  entering 
a  range  of  hothouses,  but,  having  gained 
the  summit,  we  must  protest  against 
having  to  descend  again,  and  still  more  to 
see  the  peaches  so  &t  removed  from  the 
glass,  or  our  eye  so  far  below  the  fine  crops 
of  grapes  produced  in  these  houses. 

This  artist  appears  to  have  paid  little 
attention  to  a  general  ground-level,  but 
to  have  built  his  houses,  for  the  most  part, 
upon  the  inclination  natural  to  the 
ground.  Hence  one  end  of  a  house  is 
often  found  three  or  four  feet  above  its 
level  at  the  other  end, — a  sad  mistake, 
which  can  only  be,  and  that  imperfectly, 
remedied  by  steps  and  stairs. 

The  new  garden  at  Poltalloch,  on  the 
princely  property  of  Neill  Malcolm,  Esq., 
on  the  west  coast  of  Argyllshire,  Plate 
VI.,  forms  a  square  of  300  feet  on  the 
side,  enclosed  within  hollow  20-inch  walls 
of  composition  bricks  ;  the  front  and 
side  walls  being  11  feet  in  height,  while 
that  on  the  north  side  is  19  feet  as  far  as 
the  hothouses  extend,  ramping  down  in 
two  breaks  to  the  height  of  the  side  walls. 
The  walled  garden  is  surrounded  by  slips 
enclosed  with  a  rabbit-proof  wire  fence  ; 
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those  on  the  east  and  west  sides  being  16 
yards  in  breadth,  while  that  in  front  is 
23  yards,  and  the  enclosed  ground  on  the 
north  33  yards,  rounded  off  at  both  ends, 
as  is  also  that  on  the  south  side.  The  in- 
terior is  divided  into  four  quarters  by  the 
two  principal  walks  intersecting  each 
other  at  the  centre.  These  walks  are 
each  9  feet  in  breadth — those  surround- 
ing the  quarters  being  7  feet.  The  fruit- 
tree  borders  are  12  feet  wide  and  2^  feet 
deep,  while  the  quarters  are  3  feet  in 
depth — the  whole  soil  being  artificially 
made,  and  resting  on  a  diy  bottom  of 
alluvial  gravel.  The  ground  without  the 
walls  is  formed  of  a  like  depth.  The 
finished  level  of  the  ground  falls  to  the 
south  1  foot  in  10 ;  and  the  exposure  is 
three  points  to  the  east  of  south,  on  dry 
elevated  ground,  sheltered  from  the  north 
by  a  high  hill,  well  planted,  and  on  the 
other  sides  by  yoimg  plantations ;  yet  in 
no  way  shaded,  but  fully  exposed  to  the 
sun,  from  morning  till  late  in  the  after- 
noon, and  commanding  an  extensive 
and  beautiful  view  over  a  large  tract  of 
mountain  scenery.  The  hothouses,  of 
which  there  are  eleven  ridge-and-furrow 
ones,  are  seen  on  Plate  YI.,  "fig.  2.  To 
these  a  lean-to  house  at  each  end  is  to  be 
added.  They  stand  on  a  terrace,  15,  four 
feet  above  the  ground- level,  and  fru-nished 
in  front  with  a  parapet  wall  of  corres- 
ponding height,  with  flights  of  steps  at 
the  centre  and  two  ends,  18  18  18, 
finished  with  hand-rails  and  vases.  These 
parapets  are  in  five  divisions  or  breaks, 
each  parallel  to  the  hothouses  opposite  to 
them,  which  are  of  unequal  lengths,  the 
longest  being  in  the  centre.  The  terrace 
walk,  14,  is  9  feet  in  breadth  throughout, 
with  borders  between  it  and  the  ends  of 
the  houses  for  tender  plants. 

The  following  reference  to  the  Plate 
will  explain  the  details : — Fig.  1, 1,  lean-to 
house  for  the  finer  sorts  of  pears ;  2,  cu- 
cumber house ;  3  melon  house — the  two 
latter  heated  by  hot  water  under  the  beds 
of  soil,  as  well  as  by  pipes  for  atmospheric 
heat,  the  plants  being  trained  under  the 
roof;  4,  greenhouse ;  5,  6,  and  8,  vin- 
eries ;  7,  tropical-plant  house ;  9,  peach- 
house  ;  10,  fruiting  pine-house;  11  and 
1 2,  succession  pine-houses, — all  provided 
with  bottom  and  atmospheric  heat  by 
hot- water  pipes  ;  13,  apricot-house  in  the 
lean-to  form;  16  16  show  the  openings 


of  the  subterranean  ventilation,  which  is 
provided  by  9-inch  fire-clay  spigot  and 
faucet  pipes,  the  ends  of  which,  projecting 
through  the  parapet  wall,  are  finished 
with  an  ornamental  moulding,  and  the 
orifice  covered  with  wire  grating,  to  pre- 
vent the  entrance  of  vermin.  These  tubu- 
lar ventilators  pass  under  the  terrace 
walk,  and  are  carried  forward  under  the 
footpaths,  towards  the  boilers,  or  their 
neighbourhood ;  so  that  the  air,  becoming 
warmed,  and  consequently  lighter,  at  these 
parts,  rises  readily  into  the  house,  and 
causes  a  draught  from  without  along 
their  whole  length.  Thus  a  supply  of 
fresh  air  is  constantly  flowing  inwards, 
and  is  increased  in  proportion  to  the  heat 
maintained  within;  while,  in  passing 
along,  it  is  allowed  to  escape  into  the  house 
through  apertures  in  the  pipes  at  regular 
distances,  and  which  rise  from  under  the 
footpaths  through  ornamental  iron  grat- 
ings placed  in  the  stone  pavement  and 
trellised  footpaths.  Both  of  these  latter 
are  used,  the  first  in  the  plant,  melon, 
cucumber,  and  pine  houses;  and  the 
second  in  those  dedicated  to  peaches  and 
vines.  Each  alternate  line  of  air-tubes, 
after  passing  under  the  terrace  walk  and 
front  parapet  of  the  houses,  rises  into  the 
hollow  wsdl  which  separates  each  house 
frt)m  that  adjoining  it,  and  discharges  fresh 
.air,  as  wUl  be  seen  hereafter  by  fig.  35. 

17  is  a  sheltered  border  between  the 
terrace  wall  and  the  narrow  gravel  walk 
in  front,  and  may  in  such  a  climate  be 
available  for  half  hardy  plants;  19  are 
the  stoke-holes  for  the  hot  walls :  these 
are  sunk  under  ground,  with  iron  grat- 
ings set  in  stone  kerbs,  by  which  admit- 
tance is  got  to  the  vault  in  which  the 
furnaces  are  placed.  These  vaults  are  6 
feet  by  12,  having  on  one  side  of  the 
furnace  a  space  for  coal,  and  on  the  other, 
one  for  the  ashes,  which  are  to  be  sup- 
plied and  cleaned  out  once  a-week;  20 
are  stoke-holes  similarly  constructed,  for 
the  use  of  the  two  end  houses ;  21,  water- 
closets;  22  22,  open  sheds;  23,  tool- 
house;  24,  fruit-room;  25  store-room; 
26,  potting  room,  opening  in  from  the 
plant-stove;  27,  sitting-room  for  men; 
28,  bed-room  for  ditto;  30,  potting 
room  opening  in  from  fruiting  pine- 
stove;  31,  large  reservoir,  30  feet  long,  6 
feet  broad,  and  3  feet  deep,  to  supply 
which,  pipes  are  laid  from  the  mansion, 
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as  well  as  from  the  shoots  which  collect 
the  rain  water  that  falls  on  the  roo&  of 
the  hack  offices;  from  this  reservoir 
pipes  are  laid' to  supply  the  cisterns 
within  the  hothouses,  should  the  rain 
which  falls  on  their  roofs  be  at  any  time 
too  limited  in  quantity  for  the  supply 
required.  This  reservoir,  as  well  as  all 
those  within  the  houses,  is  formed  of 
large  slabs  of  Caithness  pavement,  half 
checked,  and  jointed  with  white  lead, 
over  which  joints  a  thick  coating  of  pitch 
is  laid ;  the  comers  are  secured  together 
with  leaden  cramps,  which  are  in  all 
cases  preferable  to  iron  ones,  as  being 
not  subject  to  oxidation.  Under  the 
range  of  offices  behind  are  capacious 
cellars  extending  their  whole  length  and 
hreadtb,  and  9  feet  in  height ;  the  sharp 
alluvial  gravel  into  which  they  are  sunk 
being  highly  favourable,  they  are  in 
consequence  completely  f^ee  from  damp. 
This  is  still  further  guarded  against  in 
the  following  way:  between  ^e  front 
wall  of  these  cellars  and  the  solid  ground 
is  an  area  15  inches  wide,  sustained  by  a 
retaining  10-inch  wall.  This  area  is 
covered  over,  but  is  sufficiently  venti- 
lated, openings  being  left  on  each  side  of 
the  windows,  which  give  light  and  air  to 
the  cellars.  In  these  cellars,  also,  the  fur- 
naces are  placed.  Under  the  floor  of  the 
cellar  is  placed  a  9-inch  spigot  and  faucet 
pipe-drain,  into  which  dJl  the  overflow 
water  from  the  cisterns,  &o,,  is  conducted, 
and,  flowing  towards  the  centre,  is  dis- 
charged through  similar  pipes  passing 
under  the  centre  houses,  and  under  the 
middle  walk  of  the  garden,  by  which 
it  is  conveyed  beyond  the  boundary  of 
the  southern  slip,  where,  should  it  be 
required,  a  reservoir  may  at  any  time  be 
formed.  43  43  are  two  stone  cisterns  set 
on  surface  of  ground,  and  supplied  by 
leaden  pipes  from  31. 

Few  situations  present  a  better  oppor- 
tunity for  obtaining  a  copious  supply  of 
water  than  this  does,  as  the  supply  for 
the  mansion  is  abundant^  and  brought 
both  from  a  great  distance,  and  from  an 
altitude  giving  a  pressure  that  will  throw 
the  water  50  feet  in  height.  But  here 
the  natural  humidity  of  ^e  climate  ren- 
ders this  of  little  consequence,  as,  by  a 
Teiy  correctly  kept  rain-gauge,  the  fall  of 
that  element  is  shown  to  average  60 
inches  per  annum. 


32  is  an  enclosure  within  a  holly  hedge, 
to  be  used  as  a  compost-yard,  and  for 
pits  and  frtimes,  and  similar  purposes; 
33  is  the  situation  for  gardener*s  house, 
being  the  nearest  point  to  the  mansion, 
from  which  a  service -road  is  to  be 
formed,  entering  the  garden  at  34  j  35 
is  the  principal  entrance  from  the  man- 
sion, from  which  a  drive  through  the 
grounds  is  to  be  formed — the  walk 
through  the  centre  of  the  garden,  as  well 
as  that  which  passes  round  the  exterior 
of  the  walled  enclosure,  being  9  feet  in 
breadth,  admits  of  a  pony  carriage  to 
drive  all  round,  while  it  is  convenient 
during  winter,  when  manure,  <fec.,  may 
be  carted  in.  Fig.  3  is  a  plan  of  the  hol- 
low walls,  showing  the  bonds  and  cavities; 
flg.  4,  a  section  of  the  same,  showing 
the  concrete  foundation,  the  hot-water 
pipes,  and  projecting  coping,  which  is 
here  used  6  inches  broad,  to  keep  the 
walls  dry,  and  consequently  warmer. 
These  walls  are  built  with  piers,  each 
panel  being  intended  for  one  tree  when 
fglly  grown ;  but  at  present  the  piers  are 
planted  with  riders  of  the  hardier  kinds 
of  fruits  —  the  intention  of  the  piers 
being  to  break  the  power  of  the  wind, 
which  often  blows  with  great  force  in 
this  locality.  The  doorways  in  the  walls 
are  constructed  with  massive  piers  and 
arches,  and  are  tuck-pointed,  while  the 
walls  themselves  have  their  joints  cut  to 
equal  thicknesses,  and  drawn  in  with  black 
coal.  The  last  three  courses  of  the  walls 
are  built  solid,  to  prevent  the  escape  of 
heat  upwards,  they  being  all  heated  by  4- 
inch  hot- water  pipes.  The  coping  is  of 
composition  bricks,  two  of  which  cover 
in  the  roof  of  the  wall,  and  which  are 
moulded  10  inches  thicker  at  the  one  end 
than  at  the  other,  the  better  to  throw  off 
the  rain  which  falls  on  them — the  centre 
of  the  coping  being  higher  than  at  the 
edges.  Fig.  5  is  the  elevation  of  garden 
walls,  showing  the  piers  and  panels  for 
finit  trees. 

All  the  doors  of  the  garden  are  hung 
upon  the  suspension  principle,  and  not 
hinged  in  the  usual  manner.  They  are 
made  to  run  back,  when  opened,  into 
the  centre  of  the  wall,  the  large  ones 
being  in  two  parts,  while  the  smaller 
are  only  in  one.  This  mode  of  ar- 
ranging both  gates  and  doors,  particularly 
if  of  large  size,  has  many  advantages. 
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Fig.  29  showB  the  principle  in  det^l.  1  ia  (attached  to  the  dde  rails  of  the  door  by 
an  iron  bar  4  inches  by  3,  placed  in  form  of  an  iron  bar  on  each  «de)  are  made  to 
a  lintel,  and  extending  rather  more  than  run,  the  whole  weight  of  the  door  being 
half  the  width  of  the  door  into  the  hollow  suspended  by  them.  Half  the  door  is 
of  the  wall;  upon  this  bar  the  wheels  2  2  run  bact,  when  open,  within  the  wall  at 
Big.  29. 


both  sides,  giiided  by  the  iron  rail,  5,  se- 
cured to  the  stone  sill;  and  the  door 
frame  is  tied  into  the  wall  at  top  and  bot- 
tom by  the  iron  hold&sts  6  6.  The  sec- 
tion, 3,  in  the  right-hand  corner  of  the 
fig.  shows  how  the  suspension  wheels  are 
attached  to  the  side  rails  of  the  door, 
and  the  plan  of  the  piers  is  shown  at 
the  bottom  of  the  figure.  In  order  to 
break  the  force  of  the  wind  from  sweep- 
ing along  the  surface  of  the  waUs,  when 
blowing  in  certain  directions,  projecting 
wings  are  carried  from  the  ends  and  cor- 
ners of  the  walls  to  the  full  extent  of  the 
border,  and  these  are  of  a  corresponding 
height  with  the  walls. 


Wo  fruit  trees  are  intended  to  be 
planted  withm  the  gardens,  excepting 
those  on  the  walls.  The  front  slip  and 
two  end  ones,  as  far  as  where  the  entrance 
and  the  corresponding  walk  on  the  east 
side  intersect  them,  are  to  be  devoted  to 
this  purpose ,  and  all  the  apples  and 
pears,  plums  and  cherries,  are  to  be  dwarf 
standards,  in  eii  rows,  11  feet  apart  in 
the  line,  and  the  same  with  eleven  rows 
of  gooseberries  and  currants  of  sorts,  6 
feet  asunder.  The  ground  between  the 
trees  is  not  intended  to  be  cropped. 

A  plan  ofthis  part  of  the  garden  is  made 
out  upon  a  large  scale,  and  kept  in  the 
garden  office — each  tree  being  named  on 
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the  plan  in  the  position  it  occupies,  saving 
the  trouble  of  lEtbelling  every  individual 
tree,  and  also  preventing  confusion  from 
the  labels  being  lost  or  obliterated*  The 
raspberries,  gooseberries,  and  currants  are 
arranged  by  themselves,  and  can  thus 
be  more  conveniently  protected  from 
birds  by  a  covering  of  netting. 

The  north-west  slip  is  to  be  occupied 
with  asparagus,  and  the  north-east  one 
to  be  cropped  with  sea-kale,  next  the 
compost  yard.  Jerusalem  artichokes, 
globe  artichokes,  horse-radish,  &o,,  and 
other  permanent  crops,  are  to  be  alter- 
nated by  asparagus  placed  at  the  other 
aide  of  the  garden,  in  due  course  of  rota- 
tion. 

The  ground  around  the  gardeners 
houae  is  to  be  laid  out  in  the  shrubbery 
and  flower-garden  style.  In  tlie  cellars, 
provision  is  made  for  the  cultivation  of 
mushrooms,  for  forcing  and  blanching 
sea-kale,  rhubarb,  chicory,  &c.,  and  also 
for  storing  carrots,  beet^  and  other  edible 
roots. 

The  hothouses — as  will  be  seen  by  Plate 
VL,  fig.  2,  which  is  the  elevation — are  dif- 
ferently constructed  from  those  in  gene- 
ral use.  Although  divided  by  cross  glass 
partitions,  to  &cilitate  the  operations  of 
calture,  they  may  be  said  to  form  one 
large  house  upon  the  ridge-and-fiirrow 
principle.  Ventilation  is  effected,  as  al- 
ready noticed,  by  subterranean  air-drains 
through  the  floors  and  cross  partitions,  and 
alflo  by  openings  in  the  front  parapet,  each 
4  superficial  feet  in  area,  furnished  on  the 
outer  side  with  highly  ornamental  cast- 
iron  gratings,  sunk  2  inches  within  the  &ce 
of  the  wall,  in  the  form  of  panels,  and  on 
their  inner  side  with  wooden  ventilators 
{vide  sect  YEyriLATioN)  upon  the  louvre 
principle,  and  made  to  open  and  shut  to 
any  extent  by  a  lever  handle  by  the  sides 
of  the  doors — affording,  with  the  air-drains 
already  noticed,  a  greater  amount  of  ven- 
tilation than  is  employed  in  hothouses  in 
general. 

It  will  be  sufficiently  obvious  that,  by 
this  mode  of  admitting  air,  two  important 
essentials  are  secured — ^namely,  a  constant 
sapply  during  night,  and  at  all  seasons, 
or  what  Dr  Lindley  has  very  properly 
denominated  aeration :  and  this  supply  of 
air  brought  to  a  temperatiire  nearly  that 
of  the  house  within,  before  it  reaches  the 
tender  foliage  and  shoots  of  the  plants. 


Such  air  is,  likewise,  sufficiently  charged 
with  humidity,  and  also  with  the  natural 
atmospheric  gases  entirely  unchanged  or 
deteriorated,  while  it  is  equally  distri- 
buted through  the  lower  parts  of  the 
house — the  very  parts,  according  to  the 
usual  modes  of  ventilating,  where  the  air 
remains  unchanged,  accumulating  gases 
of  the  most  unh^thy  description. 

Top  ventilation  is  secured  through  the 
ridges,  which  extend  the  whole  length  of 
each  division,  and  which  are  made  to 
open,  by  a  very  simple  mechanical  ap- 
pliance, their  whole  lengths  simidtane- 
ously.     Fig.  30  will  explain  this  mode  of 

Fig.  30. 


ventilation  as  applied  to  the  centre  house, 
of  which  the  following  is  the  description : — 
A  longitudinal  bar,  o^  1  inch  diame- 
ter, runs  along  the  centre  of  the  sashes, 
having  flat  palms  welded  on  it  opposite 
the  side  style  of  moving  sash  b  b.  Close 
to  each  of  these  palms  are  journals  turned 
to  suit  the  pillow-blocks,  which  are 
screwed  on  the  fixed  standard  of  the  ven- 
tilator. This  fixed  standard  is  the  mul- 
lion  which  divides  the  space  into  panels, 
and  connects  the  roof  part  h  h  with  g  g, 
as  will  be  seen  between  a  a  in  fig.  32. 
These  pillow-blocks  are  brass,  and  of 
the  shape  shown;  they  are  fitted  on 
close  to  the  edge  of  the  standard,  and 
up  to  the  shoulders  of  the  palms,  and 
keep  the  moving  sashes  in  their  proper 
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position.  On  the  end  of  each  rod  is  fixed 
by  a  key  a  pulley  c,  about  12  inches 
diameter,  which  corresponds  with  a 
pulley,  dy  fixed  on  an  axle,  and  moving  in 
a  cast-metal  case  which  is  fixed  into  the 
wall  about  3  feet  from  the  floor.  Around 
those  two  pulleys,  and  attached  to  each, 
is  a  neat  light  chain  e ;  when  the  under 
pulley  is  moved  round,  the  upper  one  also 
moves,  and  either  opens  or  shuts  every 
alternate  top  ventilator  simultaneously. 

The  under  pulley  is  moved  by  a  brass 
nob  being  fixed  into  one  of  the  arms  of 
the  pulley,  and  works  round  a  circular 
slit  made  in  the  outside  plate  of  the  case, 
as  seen  in  No.  1. 

When  the  ventilators  are  heavy,  and  a 
long  range  is  wanted  to  be  moved,  a 
small  spin- wheel,  about  10  inches  dia- 
meter, may  be  fixed  on  the  same  axle  as  the 
under  pulley,  and  in  the  comer  of  the 
case  is  placed  an  axle,  with  small  pinion, 
about  3  inches  diameter,  J ;  this  pinion  is 
moved  by  a  small  organ  handle,  and  when 
turned  round  it  moves  the  wheel  and 
pulley  with  a  power  of  nearly  four  to  one 
—consequently  the  ventilator  sashes  are 
shut  and  opened  with  great  ease. 

The  axles  work  in  bushes  cast  on  the 
front  and  back  plate  of  an  iron  box  built 
into  the  recess  of  the  wall,  which  recess 
extends  from  the  case  to  the  top  of  the 
greenhouse,  to  allow  room  for  the  double 
chain  of  the  two  ventilators  to  run  freely 
up  and  down.  The  great  advantages  of 
this  ventilation  are  the  simplicity  of  its 
movement,  and  its  preventing  snow  or 
rain  from  being  blown  into  the  house, 
while,  at  the  same  time,  all  the  ventila- 
tors may  be  kept  open. 

//are  the  astragals  of  roof;  ^  ^  is  the 
bottom  of  the  lantern  frame  which  forms 
the  ventilators ;  A  h  roof  of  lanthom,  of 
which  the  top  and  sides  are  glazed. 

The  whole  of  the  roofs  and  gables  are 
fixtures,  with  a  view  to  prevent  the  break- 
age of  the  glass,  which  is  21  oz.  to  the 
foot,  and  in  pieces  3  feet  in  length  by  12 
inches  in  breadth.  The  intention  of  ven- 
tilating by  the  sides  instead  of  at  the  top 
of  the  lantern  part  of  the  ridge  is,  that 
air  may  be  admitted  during  rain  or  snow. 
As  both  sides  of  the  ventilation  are  acted 
upon  by  separate  movements,  one  side 
may  be  opened  while  the  other  is  shut, 
or  both  may  be  opened  at  the  same  time. 
Every  alternate  panel  is  a  fixture,  but 


the  opening  one  on  one  side  is  placed 
opposite  to  the  fixed  one  on  the  other. 
The  whole  of  the  machinery  is  placed 
in  a  recess  in  the  back  wall,  and  cover- 
ed with  a  facing  of  wood  to  keep  the 
wheels  and  chains  dry;  the  axle  of  the 
pinion  j  projecting  2  inches  over  the 
facing,  so  that  the  handle  or  key  which 
moves  the  wheels  may  be  applied  with 
greater  facility. 

Fig.  31  shows  a  different  mode  of  ven- 
tilation, which  is  applied  to  all  the  other 
houses.     Instead  of  every  alternate  sajsh 

Fig.  81. 


or  panel  being  made  to  move  outwards, 
as  in  the  last  example,  here  they  move 
longitudinally  into  a  groove,  provided  for 
the  purpose,  in  the  top  and  bottom  rails 
of  the  upright  part  of  the  lantern,  and 
are  acted  upon  by  a  small  metallic  chain 
connecting  all  the  movable  panels  on 
each  side  together.  These  chains  are 
made  to  pass  alternately  over  and  under 
small  pulleys,  bbbb,  and  the  motive  power 
is  given  by  turning  the  crank  handle  a 
in  the  right  hand  direction,  when  it  acts 
on  a  rack  and  pinion  c,  which  pushes  for- 
ward every  alternate  panel,  from  half-ail- 
inch  opening  to  its  full  extent;  and,  byre- 
versing  the  movement  of  the  same  handle, 
they  are  drawn  back  again  by  the  same 
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power.  That  water  may  not  lodge  in  the 
under  groove,  the  bottom  of  it  is  bevelled 
slightly  outwards,  and  spaces  4  inches  long 
and  hdf  an  inch  deep  are  cut  out  on  the 
under  side  of  it,  so  that  the  water  may  es- 
cape, as  well  as  to  allow  a  free  circulation 
of  air  to  pass  under  the  lower  sides  of  the 
panels,  which,  for  this  purpose,  as  well  as 
for  Militating  their  movement,  are  set  on 
small  gun-barrel  castors.  A  sepaitite 
chain  and  pulley  is  attached  to  each  side 
set  of  ventilators :  this  might  be  easily 
avoided  by  connecting  the  movement  at 
top;  hut  as  in  that  case  it  would  require 
to  be  thrown  off  and  on  gear  to  suit  the 
side  intended  to  be  opened,  it  is  question- 
able if  the  double  movement  is  die  best. 
Plate  VII.,  fig.  1,  shows  the  end  eleva- 
tion of  the  vineries,  peach-houses,  green- 
house, pine-stoves,  &c.;  and  fig.  2  the 
arrangement  made  for  opening  and  shut- 
ting ^e  doors,  by  running  them  back  in 
front  of  the  walls  behind  the  wooden 
architraves,  instead  of  hanging  them  in 
the  usual  manner.  We  should  also  ob- 
serve that  the  doors  are  suspended  from 
above,  thereby  securing  a  greater  fiicility 
of  movement. 

Plate  YII.,  fig.  3,  shows  the  end  eleva- 
tion of  the  centre  house,  with  the  porch 
or  lobby,  and,  in  connection  with  fig.  4, 
the  section,  exhibits  the  inner  door  partly 
open,  and  partly  run  back  into  the 
centre  of  the  wall  at  c ;  a  is  the  lobby ; 
'  the  stone  plinth  or  base  on  which  the 
framework  of  the  porch  rests ;  b  is  the 
outer  door  in  two  parts,  hung  in  the  usual 
manner,  as  it  would  be  impossible  to  hang 
it  upon  the  same  principle  as  the  others. 
Fig.  32  is  a  side  view  of  the  lobby, 
and  one  side  of  its  roof,  with  the  side 
and  roof  of  the  house,  and  the  side  and 
roof  of  the  ridge-ventilator  at  top.  The 
sides  a  a  are  in  panels  on  both  sides 
alike,  each  alternate  panel  being  a 
fixture,  while  the  others  are  movable, 
and  are  in  this  case  made  to  swing 
outwards,  being  attached  to  a  common 
axle  of  l^inch  iron  rod,  the  whole  length, 
and  acted  upon  as  shown  in  fig.  31,  and 
already  described.  The  top  of  this  venti- 
lator, as  is  the  case  with  all  the  others,  is  a 
fixture,  and  glazed  in  panels,  hb,  the  same 
length  as  the  side  ones.  By  this  means  roof 
ventilation  can  be  effected  during  rain,  as 
the  glass  on  the  top  projects  over  the 
framework  of  the  other  parts  of  the  venti- 
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lator.  The  side  openings  have  each  a  sepa- 
rate moving  power ;   so  that,  when  the 

Fig.  32. 


wind  or  rain  is  from  the  west,  the  eastern 
sides  may  be  opened,  and  vice  versd. 

Fig.  33  shows  the  section  of  the  top 
ventilators,  with  the  roof  astragals  attach- 
ed thereto.  In  this  case  the  glass  panels 
aaa  a  are  shown  on  each  side  of  the 
pilasters  b  b,  which  connect  the  top  and 
bottom  parts  together.  The  inner  panels 
are  fixtures,  while  the  outer  ones  are  the 
movable  onesj  these  run  in  a  groove 
at  top  and  bottom,  and  are  furnished 
with  brass  rollers  to  facilitate  the  move- 
ment These  movable  panels  are  at- 
tached together,  and  connected  with  a 
chain  placed  in  a  box  built  in  the  back 
wall,  which,  passing  over  a  pulley,  is 
wound  up  or  unwound  by  a  key.  To 
prevent  water  resting  in  the  groove  in 

H 


58 


GEJTERAL  FORMATION,  &c.,  OF  GARDENS. 


which  the  under  side  of  the  moving 
panels  run,  holes  are  cut  in  a  slanting 
direction  in  the  battens  at  c  e,  by  which 

Fig.  88. 


it  can  readily  escape.  These  battens 
form  the  proper  ridge  of  the  roof,  and 
are  themselves  supported  by  ornamental 
cast-iron  columns  and  arches ;  and  from 
them  arms  project,  which,  being  attached 
to  the  straining  bars  of  iron  placed  under 
the  astragals,  tie  the  whole  roof  together 
in  a  most  effective  manner,  d  d  are  the 
rafters  that  tie  the  top  of  the  ridge,  and 
are  placed  above  the  pilasters  b  b, 

Plate  VI.,  fig.  6,  shows  the  elevation 
of  the  back  offices,  with  the  chimney- 
pots, which  are  of  an  ornamental  cha- 
racter, on  the  top  of  the  front  waU, 
instead  o^  as  is  usual,  on  the  top  of  the 
back  wall  of  the  hothouses.  The  smoke 
flues  are  carried  from  the  furnaces  through 
the  party  walls  of  the  offices,  rendering 
them  dry  and  slightly  warm ;  while  the 
smoke  and  unconsumed  carbonaceous 
matter  are  prevented  from  falling  on  the 
glass  roofs. 

The  openings  near  the  ground  are  the 
area  windows,  which  give  light  to  the 
cellars.  The  windows  and  doorways  are 
margined  with  light-coloured  composi- 
tion bricks,  tuck-pointed,  and  are  con- 


structed as  shown  in  fig.  34 — ^the  rest  of  the 
wall  being  of  red  brick,  the  joints  neatly 
cut  out  and  drawn  in  ^ith  black  coal 

Pig.  34. 
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A  glance  at  the  elevation  of  the  hot- 
houses will  show  that  the  third  house 
from  each  end  of  the  span-roofed  ones 
rises  considerably  above  Uie  one  next  it. 
Without  some  precaution,  snow  fisilling 
from  the  side  of  the  roof  of  the  one 
would  break  the  glass  in  the  others.  To 
guard  against  this,  an  ornamental  cast- 
iron  parapet  6  inches  in  height,  cast 
open,  is  planted  on  the  cast-iron  half 
gutter,  which  extends  from  front  to 
back :  this  has  spaces  between  it  and 
the  gutter  1  inch  in  height,  so  that  the 
melted  snow  may  pass  under  it  and  fall 
into  the  full-sized  gutter  at  the  bottom 
of  the  roof  of  the  adjoining  house,  while 
the  bulk  of  snow  will  be  prevented  from 
falling  along  with  it,  as  it  is  retained 
by  the  parapet  until  it  is  melted. 

All  the  gutters  between  the  various 
roofis  are  of  cast-iron,  (rWc  Plate  VIII.,) 
and  are  so  constructed  that  the  rain 
water  collected  in  them  escapes  through 
a  3-inch  iron  pipe  at  the  ends  nearest 
the  back  wall,  and  is  conveyed  to  the 
cisterns,  which  are  all  within  the  houses, 
and  sunk  under  the  surface.  From  these 
the  water  for  pot-watering  is  easily  lifted 
out,  while  the  operation  of  syringing  is 
effected  by  a  small  portable  engine,  the 
suction-pipe  of  which  is  flexible,  and  is 
thrown  into  the  cistern,  while  the  force 
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of  the  engine  waters  every  part  of  the 
house — ^thuB  obviating  the  labour  of  con- 
veying  water  from  place  to  place. 

The  gntters  employed  in  these  erec- 
tions are»  we  think,  a  great  improvement 
on  thoae  hitherto  used.  They  are  the 
joint  invention  of  ourselves  and  Mr 
Meiklejohn  of  the  Westfield  Foundry, 
and  were  originally  intended  for  using 
in  the  proposed  square  garden  at  Dal- 
keith— allusion  to  which  will  be  made 
in  another  part  of  this  work.  They  are  of 
cast-iron,  4  inches  diameter  at  the  top, 
and  are  shown  in  Plate  YIII.,  fig.  1,  a. 
They  have  dovetailed  mortices  cast 
in  them  for  the  reception  of  astragals, 
which  are  fitted  in  with  white  lead.  The 
upper  dotted  line,  b,  shows  a  bar  of 
iron  cast  at  the  same  time,  6  feet  apart 
from  each  other,  intended  for  supporting 
a  narrow  plank  to  walk  on  when  repairs 
are  efiecting.  The  under  dotted  line  e 
shows  a  perforated  grating  of  caflt-iron, 
in  3-feet  lengths^  resting  on  the  shoulders 
of  the  gutter,  and  not  &stened  down,  so 
that  they  may  be  removed  at  any  time 
for  clearing  liie  bottom  of  the  gutter  of 
leaves,  or  any  sediment  that  may  accu- 
mulate. Their  use  is  to  preserve  a  clear 
passage  under  them  for  the  escape  of 
melted  snow,  which,  without  this  precau- 
tion, would,  in  a  half-melted  state,  choke 
up  the  discharge,  and,  in  the  event  of 
frost  succeeding,  might  be  extremely 
injurious  to  the  roo£     When  the  length 
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of  the  gutters  is  so  great  as  to  require 
several  supports,  they  are  supported  on 
tubular  cast-iron  columns,  d,  which,  while 
they  sustain  the  superstructure,  also  carry 
away  the  rain  water  or  melted  snow. 

The  wooden  astragals  e  are  shown  of 
the  same  size.  Instead  of  the  usual 
rebate  for  the  glass  and  putty,  they  have 
a  groove  cut  in  them,  /  into  which  the 
glass  is  fitted  with  scarcely  any  putty 
whatever — ^no  portion  even  of  what  is 
used  being  exposed  to  the  weather  j  an 
important  improvement,  and  one  tending 
to  render  the  roofs  more  water-tight,  as 
well  as  to  avoid  the  annual  expense  of 
puttying  and  painting.  On  one  side  of 
the  astragal  the  groove  is  cut  deeper 
than  on  the  other,  to  &cilitate  the  intro- 
duction of  the  glass  in  cases  of  repairs. 

Plate  YIII.,  fig.  2,  shows  an  external 
or  end  gutter  on  the  same  principle :  it 
is  shown  as  resting  on  the  end  wall  of 
the  building. 

Plate  YIII.,  fig  3,  shows  a  half  gutter 
used  in  cases  where  two  houses  adjoin, 
and  are  of  unequal  height  Fig.  4  shows 
the  mode  of  joining  these  gutters  to  per- 
pendicular columns,  as  well  as  where  join- 
ings occur,  even  when  not  above  the 
support. 

Fig.  35  shows  the  partitions  between 
these  houses,  with  part  of  the  ventila- 
tion. The  parapet  walls  are  supported  on 
10-iuch  brick  piers,  d  d,  linteled  over  with 
Caithness  pavement^  c  c,  3  inches  thick 
85. 


and  20  inches  broad.  These  piers  are 
the  same  thickness  as  the  walls,  which 
are  built  hollow,  to  receive  the  8-inch 
fire-clay  air-pipes  a  a  a^  admitting  air 
from  their  orifices  in  the  terrace  wall, 
and,  after  passing  tmder  the  terrace  walk 
and  fixmt  passage  of  the  houses,  rising 
bj  the  side  of  the  doors,  and  passing  on 
to  the  back  wall.  Five  of  these  air-pipes 
have  3-inch  bent  pipes,  eee,  dbc,  attach- 


ed to  their  sides :  these  are  carried  up, 
as  shown  by  the  dotted  lines,  to  the  top 
of  the  partition  wall — one  set  of  pipes 
on  each  side  of  the  partition,  as  is  more 
clearly  shown  in  the  ground-plan.  These 
3-inch  pipes  are  opened  and  shut  by  a 
simple  contrivance  by  the  side  of  the 
doors,  so  that  any  extent  of  air  desired 
may  be  admitted  at  pleasure.  The  tubu- 
lar columns  b  b  rest  on  the  parapet  wall. 
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and  support  the  gutters  above  them,  to 
which  the  astragsds  of  the  roof  are  fixed. 
It  will  here  be  seen  that  the  whole  of 
this  range  of  houses  is  supported  on  these 
tubular  iron  columns,  the  iron  gutters, 
and  iron  arched  supports  in  the  centres 
of  the  hoiises;  while  no  part  of  the 
metallic  material  is  exposed  to  the  ex- 
ternal atmosphere,  excepting  a  portion 
of  the  yallejs  or  gutters. 

Fig. 


For  further  details  vide  arts.  Green- 
houses, Plant -STOVES,  Peach -houses, 
Vineries,  Cuoumber  and  Melon  Houses, 
Pineries,  &c. 

Fig.  36  shows  a  section  through  the 
centre  hothouse  t,  the  terrace  walk  i, 
and  parapet  wall  in  front  I;  g  represents 
the  back  wall  of  the  house,  with  the  space 
indicated  by  the  dotted  lines,  in  which 
is  enclosed  the  mechanical  apparatus  for 
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opening  and  shutting  the  top  ventila- 
tion; A  the  front  wall  of  back  offices; 
/  chimney-tops,  the  smoke  being  brought 
from  the  furnaces  through  20-inch  party 
walls;  0  area  windows  to  light  the  cellars ; 
d  blind  area,  18  inches  wide,  and  covered 
over  at  top  to  keep  the  walls  of  the 
cellars  dry ;  h  section  through  mushroom 
cellar ;  a  section  through  rooms  behind  ; 
e  a  9-inch  tubular  drain,  extending  the 
whole  length  of  cellars,  into  which  aQ  the 
superfluous  water  from  the  roofis  and 
cisterns  is  conducted.  This  drain  passes 
under  the  centre  house,  and  under  the 
middle  walk  of  the  garden,  and  is  dis- 
charged into  a  reservoir  in  the  ©uter 
slip,  the  overflow  from  which  is  led  off 
into  the  park. 

The  most  perfect  specimen  of  a  garden 
in  the  mixed  style,  we  can  offer  to  our 
readers,  is  imquestionably  that  of  her 
Majesty's  at  Frogmore,  of  which  Plate 
IX.  is  a  perspective  view  of  the  range  of 
hothouses,  while  Plate  X.  is  a  plan  of 
the  ground.  It  is  unequalled  by  any 
other  in  the  world,  either  in  extent  or  in 
judicious  arrangement.  This  is  at  last 
as  it  ought  to  be.  Previous  to  the 
creation  of  this  splendid  garden,  and 
the  extensive  improvements  at  Kew,  the 
gardens  of  the  sovereigns  of  this  mighty 
empire  were  below  mediocrity,  when 
compared  not  only  with  those  of  the 
other  sovereigns  of  Europe,  but  with 


those  of  many  of  the  aristocracy  of 
Britain.  Some  years  ago,  an  inquiry 
was  instituted  into  the  condition,  manage- 
ment>  and  actual  utility  of  maintaining, 
at  a  very  considerable  expense,  about  a 
dozen  pieces  of  ground,  many  miles  apart, 
enclosed  within  walls,  most  of  which 
had  abundance  of  glass  structures,  such 
as  they  were,  extending,  if  brought  toge- 
ther, over  some  acres  of  ground,  and  in 
all  containing  somewhere  about  fifty 
imperial  acres,  devoted  to  the  culture 
of  fruits  and  vegetables.  From  such 
sources  the  royal  table  was  badly  sup- 
plied, both  as  to  quantity  and  quality ; 
indeed,  so  much  so,  that  a  nobleman  once 
connected  with  the  court  put  the  ques- 
tion to  us,  whether  the  supplies  could 
not  be  better  provided  from  Covent 
Garden  market,  than  by  continuing  on 
the  old  system.  On  this  there  could  be 
but  one  opinion,  except  for  the  effects  such 
a  course  would  have  on  horticulture  as  a 
progressing,  useful,  and  pleasing  science. 

An  official  committee  was  appointed, 
in  January  1838,  to  inquire  into  and 
report  upon  the  state  of  all  the  royal 
gardens.  This  committee  was  composed 
of  three  gentlemen  highly  qualified  for 
the  task.  After  mature  deliberation, 
they  recommended  the  disposal  of  the 
kitchen  gardens  at  Kensington  by  sale, 
and  the  building,  with  the  proceeds,  a 
new  garden  at  or  near  Windsor,  as  being 
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most  central  to  the  royal  residences. 
They  at  the  same  time  recommended 
the  breaking  up  of  the  kitchen  garden  at 
Kew,  and  annexing  the  ground  to  the 
Royal  Botanic  Garden  there,  which  has 
also  been  completely  remodelled :  this  also 
has  been  done  with  the  best  efifects.  The 
almost  useless  estabhshments  at  Cran- 
bourne  Lodge,  Windsor,  Buckingham  Pa- 
lace, Osborne,  <&c.,  were  recommended  to 
be  demolished,  and  that  at  Cumberland 
Lodge  to  be  dismantled,  saving  only  the 
large  yinery  in  which  is  the  celebrated 
yine— although  a  cutting  taken  from  the 
krge  yine  at  Hampton  Court  is  in  every 
respect  its  rival. 

The  gardens  at  Hampton  Court  have 
ance  been  let  on  lease,  and  the  whole 
gardening  establishment  of  royalty  con- 
centrated in  that  at  Frogmore. 

To  those  of  our  readers  who  know 
something  of  the  locality,  and  who  may 
not  have  had  the  satisfaction  of  seeing 
these  splendid  new  gardens,  we  may  ob- 
senre  that  they  are  not  situated  within 
the  Frogmore  Lodge  grounds,  occupied 
by  her  Royal  Highness  the  Duchess  of 
Kent,  but  in  a  field  considerably  to  the 
south,  and  formerly  constituting  a  part 
of  Windsor  Park.  They  are  now  about 
being  enclosed  vdthin  the  park  by  the 
removal  of  the  public  road  to  Windsor 
from  Datchet,  Staines,  <fec.,  to  a  hue  of  far 
greater  interest  and  beauty,  although, 
from  the  former  point,  somewhat  more 
circuitous.  By  this  judicious  arrange- 
ment our  beloved  sovereign  has  the  en- 
joyment of  a  private  park  around  her 
royal  residence,  in  which  are  placed  all 
those  domestic  appendages  which  every 
proprietor  of  land  she  reigns  over  has,  or 
wishes  to  have,  around  his  mansion,  and 
of  which  the  garden  is  not  the  least  im- 
portant in  their  estimation. 

By  a  parliamentary  return  published  in 
1849,  it  appears  that  the  expense  of  con- 
structing this  new  garden  was  estimated 
at  £44,962,  6s.  3d.,  viz.— 

Ground-works,  .  .  .  jC  1,000  0  0 
Qarden-waUsy  and  other  general    ^ 

works,      ....  9,382    6  11 

Baflding  gardener's   house,  pine 

pttsyforcing-bousea^  stables,  and 

sheds,  ....  17,906  16  8 
Ketaltic  hothouFe,         .        .  8,921  16    9 

Hot-wttter  apparatus,     .        .  3,908  13    3 


Carry  forward, 


£41,069  13    7 


BroQght  forward,  £41,069  18    7 

Building  a  tuik    near  Windsor 

Castle  for  a  supply  of  water  to 

the  garden,       .        .        .  1,745    5    3 

Other   exi>enses  connected  with 

buUding,  &c.,  .        .        .  1,028    7    6 

Plans  and  superintendence,  .  1,1181911 

Total,        .       £44,962    6    8 
From  this  was  deducted  for  old 
material,    &c.,    arising   from 
the  sale  of  Kensington  kit- 
chen garden,  &c.,     •        .  8,422  17    2 

First  cost  of  Frogmore  garden,    £41,539    9    1 

Since  that  time  considerable  additions 
have  been  made,  and  are  still  in  progress, 
which,  it  is  probable,  will  exceed  the  sum 
deducted  above,  and  may  raise  the  total 
expense  of  these  gardens,  up  to  the  pre- 
sent time,  to  perhaps  £50,000  in  round 
numbers — a  sum  by  no  means  extrava- 
gant for  such  an  undertaking. 

The  following  brief  description  of  this 
garden  is  taken  from  notes  made  on  the 
spot  a  few  weeks  ago,  when  we  spent  a 
day  with  our  old  and  much  valued  friend 
Mr  Ingram,  the  excellent  superintendent, 
whose  modesty  is  only  equalled  by  the 
great  ability  he  has  displayed  in  every 
department  under  his  charge. 

The  area  of  enclosed  ground  extends 
over  31  imperial  acres, — a  considerable 
addition  having  been  recently  made  to- 
wards the  south,  in  the  shape  of  a  broad 
slip  of  ground  stretching  the  whole  length 
of  the  garden,  including  the  breadth  of 
the  east  and  west  slips.  This  paii;,  being 
at  the  greatest  distance  from  the  houses, 
is  cropped  with  the  heavier  and  coarser 
kinds  of  culinary  crops,  and  fruit  trees. 
From  the  centre  of  this  point,  how- 
ever, it  is  not  improbable  that  a  car- 
riage entrance  may  be  made  from  the 
new  road  now  forming,  by  which  the 
visitor,  on  entering  the  walled  garden, 
will  have  presented  to  his  view  the  eleva- 
tion of  the  finest  range  of  glass  in  any 
garden  in  Europe.  Another  entrance  is 
now  opening,  by  which  access  may  be 
got  from  the  west  The  present,  which 
is  the  most  convenient  on  arriving  from 
the  castle,  or  home  park,  is  at  the  east  end 
of  the  range,  through  a  modest  but  mas- 
sive gateway,  with  porter's  lodge  on  one 
side,  and  a  covered  resting-place  on  the 
other.  No  sooner  is  this  gate  opened 
than  the  visitor  finds  himself  on  the  end 
of  a  spacious  terrace  walk,  1132  feet  in 
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length,  and  20  feet  wide.  On  the  right- 
hand  side  of  this  walk  is  a  grass  margin, 
2^  feet  broad,  which  separates  the  walk 
from  the  borders  in  front  of  the  hot- 
houses :  these  extend  nearly  the  whole 
length  of  the  garden,  and  are,  during 
summer,  most  tastefully  planted  with  the 
choicest  flowering  plants.  The  gera- 
niums, in  particular,  we  noticed  were 
not  crowded  together,  but  planted  so 
that  each  plant  developed  itself  com- 
pletely, without  interfering  with  those 
around  it  And  here,  we  may  remark, 
we  saw  the  best  existing  collection  of 
scarlets,  many  of  them  produced  by  Mr 
Ingram's  skUl  in  hybridising.  On  the 
opposite  side  the  grass  verge  is  4  feet 
broad,  breaking  into  semicircles,  within 
which  are  flowering  plants  of  the  most 
showy  description.  The  rest  of  the 
ground,  to  the  edge  of  the  terrace  wall, 
is  planted  with  the  choicest  herbaceous 
plants.  This  terrace  walk  is  connected  with 
the  walks  of  the  main  garden  by  flights 
6f  steps  as  shown  in  the  perspective  view, 
furnished  with  elegant  vases  set  on  square 
plinths.  At  the  bottom  of  the  wall  is  a  bor- 
der extending  its  whole  length,  divided  into 
rectangular  beds  for  showy  annuals,  <&c. 

In  some  beds,  in  front  of  one  of  the 
cherry-houses,  we  observed  a  very  choice 
collection  of  hybrid  phloxes,  in  great 
variety,  and  of  exquisite  beauty.  These, 
with  a  few  other  beds  near  them,  and 
those  <m  the  terrace,  constitute  the  out- 
of-door  floral  display  in  these  gardens. 

The  walls  are  12  feet  in  height,  of  a 
peculiarly  well  coloured  and  well  burnt 
brick.  They  are  built  solid,  and  finished 
with  a  substantial  stone  coping  project- 
ing 4  inches  over  the  face.  The  ends 
wtach  terminate  next  the  hothouses  are 
furnished  with  eagles,  in  Austin's  artificial 
stone.  As  will  be  seen  by  the  ground- 
plan,  Plate  X,  the  walls  extend  round 
three  sides  of  the  main  garden,  the  front 
one  stretching  the  full  extent  of  the  slips ; 
while  beyond  it  is  another  of  similar 
length,  continued  round  the  three  sides 
parallel  to  the  others,  but  extending  so 
as  to  become  connected  with  the  back 
wall  of  the  garden,  which  encloses  the 
ground  occupied  by  smaller  houses,  pits, 
^c.  Cross  walk  extend  from  these  ones, 
and  divide  the  south,  east,  and  west 
enclosed  slips  into  separate  gardens, 
each  devoted  to  particuleu:  crops.    Thus 


there  is  one  whose  walls  are  covered  with 
cherries,  and  the  ground  planted  with 
strawberries;  another  with  its  walls  of 
plums,  and  its  ground-surface  cropped 
with  celery;  another  with  pears  on  the 
walls,  while  the  area  withm  is  occupied 
by  asparagus,  &o. 

By  this  arrangement  shelter  is  obtained, 
and  a  systematic  style  of  cropping  is 
carried  out  In  planting  the  widls,  Mr 
Ingram  has,  with  great  propriety,  kept 
every  species  of  fruit  by  itself:  thus  we 
have  whole  walls  of  pears,  peaches,  apri- 
cots, cherries,  plums,  <fec. 

The  ground-plan  will  sufficiently  ex- 
plain the  disposal  of  the  central  or 
kitchen  garden,  which  differs  little  from 
other  gardens,  further  than  in  the  system- 
atic manner  in  which  the  crops  are  ar- 
ranged, and  their  general  excellence.  In 
the  centre,  where  the  principal  walks 
intersect  each  other,  there  is  placed  a 
fountain  of  polished  Peterhead  granite, 
provided  with  various  kinds  of  jets,  and 
rising  out  of  a  circular  basin,  30  feet  in 
diameter.  In  connection  with  this  foun- 
tain are  the  water  pipes,  which  are  carried 
all  over  the  garden  under  the  walks,  by 
which  means  the  whole  surface  might  be 
irrigated  if  required. 

The  frnit  trees  planted  by  the  sides  of 
the  walks  are  trained  down  to  arch- wired 
trellises  not  exceeding  4  feet  in  height 
This  is  done  that  they  might  not  inter- 
cept the  view  of  the  whole  garden  within 
the  first  line  of  walls  from  the  principal 
terrace  in  front  of  the  hothouses.  The 
standard  apples  and  pears  in  the  outer 
slips  are  trained  chiefly  in  the  en  que- 
nouille  manner,  to  prevent  shade,  as  well 
as  to  secure  to  the  fruit  the  full  benefit 
of  the  sun. 

The  soil  throughout  is  naturally  of  the 
best  quality — a  rich,  workable,  pretty 
strong  loam,  which  may,  to  a  certain  ex- 
tent, account  for  the  extraordinary  healthi- 
ness and  productiveness  of  the  firuit  trees. 
Their  arrangement,  we  ought  not  to  omit 
stating,  is  fully  up  to  the  highest  standard. 

A  convenient  court-yaid  for  manures 
and  composts,  with  BtobLg.  &c,  is  placed 
near  the  north-west  comer,  so  as  to  be  as 
much  out  of  sight  as  possible.  This  is  not 
shown  in  our  plan. 

The  beautifrd  range  of  glass  roofe,  with 
their  mechanical  appliances,  is  the  work 
of  Mr   Clark  of   Birmingham.      They 
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are  all  on  the  lean-to  principle.  The 
rafters  are  of  iron,  capped  with  wood,  to 
leBsen  the  action  of  conduction  both  of 
heat  and  cold  :  the  sash  bars  are  of  cop- 
per, and  hollow,  also  to  counteract 
expansion  and  contraction.  They  rest 
upon  brick  parapets  in  front,  and  lean  to 
a  wall  of  the  same  material  at  the  back. 

The  footpaths  throughout  all  the  houses, 
both  in  the  principal  range  and  in  those 
of  minor  importance  behind,  are  of  po- 
lished white  pavement,  kept  so  milky 
white,  that  one  is  almost  ashamed  to  put 
one's  foot  upon  it  They  are  in  long 
pieoes,  and  are  supported  on  brick  piers, 
80  that  the  roots  may  have  freedom  to  run 
under  them. 

The  heating  apparatus,  which  is  all  on 
the  hot-water  system,  is  by  Messrs  Bailey 
of  Holbom,  and  is  most  satisftiotorily 
fitted  up.  The  boilers  used  are  of  wrought- 
iion,  and  saddle-shaped, — the  stopoeoks 
upon  the  most  improved  principle. 

The  pipes,  in  general,  are  4-inch,  some 
having  evaporating  pans  cast  on  their 
upper  aides ;  while  a  |-inoh  pipe,  finely 
perforated,  supplied  from  the  mains,  dis- 
charges water  over  the  close  pipes,  for  the 
purpose  of  causing  extra  humidity. 

The  ventilation  is  very  complete.  That 
at  front  is  effected  by  a  simple  mechanical 
power,  consisting  of  brass-toothed  seg- 
ments, working  on  pinions,  attached  to  a 
wraught-iron  rod,  which  extendsthe  length 
of  each  house,  and  is  made  to  revolve  by 
means  of  a  ratchet-wheel  and  catch  at  the 
end  of  the  house.  Two  revolutions  of 
the  handle  cause  the  whole  front  lights 
of  a  house  50  feet  in  length  to  open  or 
diut,  lees  or  more,  simultaneously.  This 
is  the  ease  with  all  the  houses  in  the  prin- 
cipal range,  excepting  the  two  long 
vineries,  which  have  a  movement  at  each 
end ;  but  this  is  unnecessary,  as  the  same 
power  would  produce  the  same  effect  on 
the  larger  houses,  which  are  102  feet  in 
length. 

Top  rentilation  is  obtained  by  causing 
the  alternate  roof-sashes,  which  are  fur- 
nished with  rollers,  to  slide  up  and  down 
by  means  of  a  quadrant-wheel  jack,  the 
handle  of  which,  when  loosened,  lets  the 
flash  slide  down  to  any  extent  required, 
while  a  counter  motion  draws  it  up 
aesin. 

Near  the  top  of  the  back  wall  openings 
are  left  outside  of  the  roof,  and  above  every 


fixed  light  These  openings  are  fitted 
with  a  neat  iron  grating,  (vide  art  Ven- 
tilation ;)  and  under  them,  immediately 
imder  the  glass  roo^  are  iron  flaps  hung 
at  their  centres,  and  attached  to  a  com- 
mon axle,  acted  upon  by  the  handle  of  a 
six-threaded  engine-cut  screw  a  foot  long: 
this  is  made  to  revolve  by  turning  a 
handle  4  feet  from  the  floor.  Patent 
copper- wire  rope  is  employed  for  letting 
down  and  drawing  up  tifiese  lighta 

The  ventilation,  heating,  ^.,  of  the 
subordinate  structures  behind  are  some- 
what on  the  same  principle,  excepting  the 
two  span-roofed  cheny-houses,  which  we 
have  elsewhere  described. 

The  immense  ranges  of  pits  for  various 
purposes,  extending  in  all,  we  believe,  to 
the  extent  of  1185  feet,  with  480  feet  in 
addition,  now  building— making  in  all 
1665  feet — are  heated  by  hot  water  alone, 
or  by  hot  water  and  fermenting  material, 
alone  or  combined,  according  to  circum- 
stances. They  are  for  the  most  part  con- 
siderably sunk  in  the  ground,  and  have, 
what  we  much  approved  of,  cast-iron 
copings  both  at  back  and  front  The 
sashes  of  these  are  of  necessity  movable, 
and  are  either  in  one  or  two  lengths,  ac- 
cording to  the  width  of  the  pit  The 
asparagus  pits  will  be  found  described  in 

sect  PiTB  OP  VARIOUS  CONBTRUOTIONB. 

Recently,  two  very  well  constructed 
houses  have  been  erected  between  the 
two  cherry-housesi,  and  were,  when  we 
saw  them,  filled  with  cucumbers  in  full 
bearing,  and  young  vines  in  pots,  of  a 
growth  we  have  never  before  seen  ap- 
proached. These  houses  may  be  said  to 
be  of  the  unequal  span  form — ^that  is, 
having  the  front  glass  roof  much  longer 
than  that  of  the  back.  The  mode  of 
training  the  vines  here  appeared  to  us 
novel,  elegant,  and  correct  in  principle. 
In  one  of  these  back  houses  we  remarked 
a  singularly  novel  and  excellent  method 
of  withdrawing  the  vines  after  their  wood 
has  been  ripened. 

The  whole  external  walls  of  the  garden 
are  surrounded  by  a  wooden  fence,  ex- 
cepting on  the  east  side,  where  a  brick 
wall,  ft)rmerly  existing,  has  been  taken 
advantage  o£ — ^by  whidb  means  the  whole 
surface  of  these  extensive  walls  is  ren- 
dered available  for  fruit  trees. 

The  following  references  will  explain  otir 
plate  of  the  ground-plan  of  the  garden : 
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1,  stove  and  greenhouse;  2,  pine-stoves; 
3,  peach-houses;  i,  apricot  and  plum 
house;  5,  vineries;  6,  succession  pine 
pits ;  7,  fruiting  pine  pits ;  8,  cucumber 
pits,  &c. ;  9,  store  pits ;  10,  melon,  French 
beans,  d»).,  pits;  11,  cheny-houses ;  12, 
asparagus  beds  forced  by  hot  water ;  13, 
dwelling-house ;  14,  foremen  and  men's 
rooms;  15,  mushroom-house;  16,  fruit- 
rooms;  17,  seed-room  ;  18,  store-rooms; 
19,  open  sheds;  20,  potting  sheds;  21, 
workmen's  rooms ;  22,  washing-sheds  for 
vegetables;  23,  tool-sheds;  24,  porter's 
lodge ;  25,  principal  entrance ;  26,  gates 
and  doorways;  27,  apricot  walls;  28, 
peach  and  nectarine  walls;  29,  cherry 
wall;  30,  plum  walls;  31,  pear  walls; 
32,  currant  and  gooseberry  wall ;  33,  fig, 
mulberry,  &c.,  wall;  34,  dwaff  plums 
along  side  of  walk;  35,  dwarf  apples 
along  side  of  walk ;  36,  37,  pears  on 
trellis  along  side  of  walk  ;  38,  dwarf 
cherries ;  39,  flower  border  and  beds;  40, 
flower  beds ;  41,  vine  borders ;  42,  foun- 
tain; 43,  compost  and  dung  yard;  44, 
stable,  cart  sheds,  tc, ;  boiler  houses. 

The  houses  in  the  principal  range  are 
arranged  as  follows :  Commencing  at  the 
eastern  gate  entrance,  we  enter  a  green- 
house 50  feet  long,  16  feet  6  inches  wide, 
16  feet  6  inches  high  at  back,  and  7  feet 
in  height  at  front  The  plants  are  ar- 
ranged upon  a  platform  having  a  stone 
passage  round  it :  to  the  roof  and  back 
wall  are  tastefully-trained  creepers  of  the 
most  interesting  kinds,  while  the  platform 
is  equally  richly  tenanted;  for  it  ought  to 
be  noticed  that  Frogmore  is  not  a  botanic 
garden,  but  one  for  the  culture  of  the 
most  showy  and  useful  plants.  The 
next  is  a  frxiiting  pine-stove  51^  feet 
long,  14^  feet  wide,  3  feet  3  inches  high 
iu  front,  and  10^  feet  at  back.  Bottom 
heat  is  secured  by  means  of  hot-water 
pipes  laid  amongst  the  gravel,  upon  which 
a  Ded  of  loam  1  foot  in  depth  is  placed, 
and  on  tbia  the  plants  are  set;  and,  judg- 
ing from  the  appearance  of  the  plants, 
this  mode  of  culture,  which  is  by  no 
means  oommon,  is  moat  conducive  to 
their  wel&re.  We  next  enter  a  house  56 
feet  3  inches  in  length,  15  feet  6  inches 
wide,  3  feet  8  inches  high  in  front,  and  12 


feet  6  inches  at  back,  devoted  to  the  cul- 
ture of  plums  and  apricots;  and  from  that 
pass  into  the  late  vinery,  a  magnificent 
house  102  feet  in  length,  16  feet  6  inches 
broad,  4  feet  3  inches  high  in  front, 
and  13  feet  6  inches  at  back,  loaded, 
when  we  saw  it,  with  fruit  of  superior 
quality,  and  the  vines  in  the   highest 
state  of  vigour.    Next  is  the  latest  peach- 
house,  56  feet  3  inches  long,  15  feet 
6  inches  broad,  3  feet  8  inches  high  in 
front,  and  12  feet  6  inches  at  back :  the 
trees  are  trained  under  the  roof  and 
15  inches  from  it,  four  trees  filling  the 
whole  space.     Last,  in  this  half  of  the 
range,  comes    an    early  vinery,  chiefly 
planted  with  Hamburghis,  52  feet  6  inches 
in  length,  14  feet  6  inches  broad,  3  feet 
8  inches  high  in  front,  and  10  feet  6 
inches  at  back.     After  passing  the  cura- 
tor's house,  the  same  extent  of  glass,  style, 
and   arrangement    follows,    terminating 
with  a  plant-stove  corresponding  with  the 
greenhouse  from  whence  we  started.  Each. 
house  is  separated  from  the  next  to  it  by 
a  glass  corridor  7  feet  square,  with  doors 
opening  through  to  the  premises  behind — 
thus,  without  breaking  in  upon  the  uni- 
formity of  the  elevation,  affording  a  great 
convenience  in  carrying  on  the  necessary 
operations. 

The  walks  throughout  the  garden  are 
sufficiently  broad  to  admit  a  pony  car- 
riage to  drive  all  round,  and  also  to  allow 
the  carting  in  manure  during  winter.  Olie 
elevation  of  the  range  of  back  offices  has 
a  good  effect,  the  doors  and  windows  being 
margined  with  splayed  bricks  and  semi- 
Gothic  tops,  which  gives  to  the  whole  a 
tinge  of  architectural  effect  The  mush- 
room house  is  fitted  up  with  slate  shelv- 
ing, and  the  fruit-room  with  wood.  All 
the  offices  have  an  abundant  supply  of 
water,  and  the  stoke-holes  are  all  under 
cover  within  the  range,  so  that  no  appear- 
ance of  coal  or  ashes  is  to  be  seen.  The 
principal  entrance  to  the  garden  frt>m 
the  casde  is  by  a  spacious  gravel  drive 
recently  finished.  We  believe  this  was 
formed  under  the  direction  of  his  Royal 
Highness  Prince  Albert,  who,  with  her 
Mfgestv,  takes  the  greatest  interest  in 
this  splendid  garden. 
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GARDEN  WALLS. 


§  1. — ASPECT  OF  WALLS. 

The  existence  of  fruit-tree  walls,  like 
that  of  hothouses,  may  be  traced  to  a 
veiy  early  period.  Generally  speaking, 
however,  the  minority  of  even  the  best 
gardens  in  former  times  were  fenced  and 
sheltered  by  hedges,  which,  so  far  as 
shelter  and  fencing  are  concerned,  were 
found  sufficient,  tiiough  they  were  in- 
adequate to  the  exclusion  of  hares  and 
rabbits. 

The  chief  use  of  walls  is  for  accele> 
rating  and  securing  the  ripening  of  the 
best  kinds  of  fruits,  such  as  the  peach, 
apricot,  and  vine,  which  without  their 
aid  could  not  be  ripened  in  oiu:  climate. 
According  to  the  calculations  of  Mr 
Gorrie,  ^  the  influence  which  walls  have 
in  increasing  the  temperature  of  the  air 
immediately  in  contact  with  them,  is 
estimated  at  7*"  of  south  latitude.  The 
mean  temperature  of  a  south  wall,  or 
vithin  a  few  inches  of  one,  is  equal  to 
the  mean  temperature  of  the  open  plain 
of  V  farther  south.  Hence  it  is  that 
grapes  which  ripen  in  the  open  air  at 
Bordeaux  require  a  south  wall  in  the 
neighbourhood  of  London,  which  is  7^ 
farther  north." 

All  authors  agree  in  regard  to  the 
utility  of  walla  for  ripening  the  be^t 
kinds  of  fruits  ;  but  considerable  difier- 
enoe  of  opinion  exists  as  to  the  aspect 
they  should  present  to  the  sun.  Switzer 
in  his  "Practical  Fruit  Gardener," 
(p.  312,)  says  that  south  walls  have  been 
considered  the  best  for  ripening  frxiits, 
but  that  later  experience  and  observation 
ha^e  not  confirmed  that  opinion.  For,  he 
sajs,  ^  when  the  days  are  long  and  the 

heat  of  the  sun  in  its  greatest  strength, 
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it  is  too  late  before  the  sun  shines  on 
them,  and  it  leaves  them  early  in  the 
afternoon.  Besides,  when  it  is  mid-day, 
the  sim*is  so  much  elevated  above  the 
horizon,  that  it  shines  but  Mntly  and 
very  sloping  upon  them,  which  makes 
the  heat  to  be  much  the  less,  inasmuch 
as  a  smaller  quantity  of  rays  fall  upon 
such  a  wall — it  being  visible  that,  both 
before  and  after  noon,  the  sun  shines 
hotter  than  when  it  is  in  its  highest 
meridian — ^whence  it  is  natural  to  infer, 
that  walls  with  a  little  inclination,  either 
to  the  east  or  west,  are  the  best  aspects  ; 
and  of  the  two,  the  east  and  south- 
east are  to  be  preferred  to  the  west  or 
south-west,  though  they  are  as  much 
exposed  to  the  sun  as  east  walls  are.  In 
my  opinion,"  he  continues,  '^a  south 
wall,  inclining  about  20**  to  the  east,  is 
preferable  to  any  other,  inasmuch  as  the 
sun  shines  as  early  on  it  as  on  a  full  east 
wall,  and  never  departs  from  it  till  about 
two  o'clock  in  the  afternoon." 

With  a  view  to  obtain  a  comparatively 
equal  degree  of  solar  heat,  Hitt  recom- 
mends having  no  direct  south  wall  at  all, 
and  arranges  his  garden  as  shown  in  fig. 
4.  In  respect  to  aspect  he  says,  in  ''  Trea- 
tise on  Fruit  Trees,"  (p.  33,)  "  The  sun's 
rays  continue  no  longer  upon  the  south- 
west wall  than  three  in  the  afternoon, 
which  is  best  for  all  our  tender  fruits ; 
for  as  apricots,  peaches,  and  nectarines 
blossom  early  in  the  spring,  at  which 
time  our  climate  is  frequency  attended 
with  frosty  nights,  destructive  to  both 
blossom  and  fruit,  the  sun^s  rays,  darting 
in  lines  at  right  angles  upon  the  wall  at 
nine  o'clock,  dissolve  the  congealed  mois- 
ture much  sooner  than  if  they  darted 
upon  it  at  right  angles  at  noon,  which 
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they  must  do,  if  the  wall  stood  due  south. 
It  is  true,  a  south  wall  will  receive  more 
sun  by  three  hours — that  is,  from  about 
three  in  the  afternoon  till  near  six,  (in 
the  vernal  equinox;)  but  that  is  no  great 
advantage,  for  before  that  time  of  the 
day  the  air  will  be  sufficiently  warmed. 
Besides,  if  the  wall  be  built  full  south, 
it  will  not  be  so  proper  for  fruit  trees 
as  a  south-east  aspect;  for  in  the 
middle  of  the  day  liie  sun  will  cause 
the  trees  to  exhale  their  juices  fsuster 
than  their  roots  can  absorb  them, 
which  wiU  render  the  fruit  smaller,  and 
the  pulp  harder  and  worse  flavoured, 
than  those  which  receive  the  heat  more 
regularly.  The  south-east  wall  receives 
the  Sim  about  nine  o'clock,  and  affords 
a  proper  situation  for  most  of  the  best 
kinds  of  winter  pears.  Some  kinds  of 
grapes,  peaches,  and  nectarines  will  ripen 
against  it;  and  this  has  one  equal 
advantage  compared  with  the  south-west 
wall — viz.,  that  of  the  sun's  rays  striking 
obliquely  upon  it  at  noon.  The  north- 
west aspects  of  walls  receive  but  little 
sun,  for  it  shines  not  upon  them  till  three 
in  the  afternoon ;  but  they  will  serve  for 
fruits  which  ripen  in  summer — as  cher- 
ries, plums,  (fee.**  We  should  here  observe 
that  both  Switzer  and  Hitt  are  writing  of 
the  climate  of  England. 

Dr  Walker,  in  ''Essays  on  Natural 
History,**  (p.  258,)  in  reference  to  the 
climate  of  Scotland,  observes,  that ''  the 
six  warmest  hours  of  the  day  are  from 
eleven  to  five  o'clock ; "  and  that  "  it  is 
not  a  wall  of  a  south-east,  but  of  a  south- 
west aspect  that  enjoys  that  heat" 

Nicol,  in  reference  to  the  same  country, 
says,  "  The  best  aspect  for  a  fruit  wall  in 
Scotland  is  about  one  point  to  the  east- 
ward of  south,  such  walls  enjoying  the 
benefit  of  the  morning  sun,  and  being 
turned  a  little  from  the  violent  west  and 
south-west  winds.  South-east,"  he  con- 
tinues, ''  is  for  the  same  reasons  accounted 
by  many  a  better  aspect  than  south- 
west." 

The  majority  of  authorities  that  we 
have  consulted  agree  in  giving  the  pre- 
ference to  a  few  points  east  of  south ;  and 
in  accordance  with  these  opinions  we  in- 
variably adopt  the  same  course. 

Intimately  connected  with  aspect  is 
the  form  of  a  garden.  That  is  usually 
square  or  oblong ;  but  why  these  forms 


are  chosen  is  not  easy  to  determine.  We 
have,  however,  many  specimens  of  other 
forms,  all  possessing  merits  of  a  greater 
or  lesser  degree,  as  has  been  already 
shown  in  Chap.  I.,  §  3,  Form. 

Of  garden  walls  we  have  now  great 
variety,  in  regard  alike  to  structure  and 
materiaL 


§  2.— FOUNDATIONS  OF  WALLS. 

Wherever  stone  is  to  be  procured  conve- 
niently it  should  be  used  for  this  purpose, 
as  being  not  only  more  solid  and  durable, 
but  also,  in  general,  cheaper  than  brick. 
The  ground  should  be  excavated  until  a 
proper  solid  soil  is  reached,  and  the  base- 
ment of  rubble  stone  carried  up  to  within 
6  inches  of  the  finished  ground-level. 
This  basement  requires  to  be  somewhat 
broader  than  the  intended  superstructure, 
so  as  to  leave  a  scarcement  or  projection 
of  at  least  4  inches  on  each  side  beyond 
the  upright  of  the  wall.  Much  has  been 
said,  particularly  by  the  earlier  writers 
on  horticulture,  on  the  necessity  of  hav- 
ing all  garden  walls  founded  on  arches, 
fig.  37,  or  piers  linteled  over  with  flag- 
Fig.  87. 
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stones,  fig.  38,  with  the  view  of  allowing 
the  roots  of  the  trees  free  scope  for  pass- 
ing under  them.    This  we  think  a  matter 

Fig.  33. 


of  small  account,  under  any  circumstance. 
There  are  some  cases,  however,  where  the 
practice  would  be  anything  but  expedient^ 
particularly  where  the  wa!Us  of  a  garden 
are  built  close  to  the  trees  which  afford  it 
shelter,  as  their  roots  would  much  more 
readily  find  their  way  through  the  open- 
ings, and  luxuriate  in  the  prepared  soil  of 
the  firuit-tree  border,  than  the  roots  of 
the  fruit  trees  would  seek  the  opposite 
side.    We  may  here,  however,  remark,  in 
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passing,  that  it  is  anythiiig  but  advisable 
to  build  walk  so  cloae  to  shelter  trees,  as  to 
admit  of  their  roots  reaching  the  borders; 
for,  where  this  is  practised,  half  the  utility 
of  the  walls  is  oompletelj  lost  Hence  it 
is  always  better  to  surround  the  garden 
with  slips  of  ground,  themselves  enclosed 
by  ha-ha*s,  hedges,  or  other  fences,  and 
thus  leave  both  sur&ces  of  the  walls  all 
round  clear  for  the  training  of  trees. 
Inverted  arches  may  be  used  where  the 
foundation  is  bad ;  but  where  this  is  the 
case,  it  almost  naturally  follows  that  the 
fiite  is  not  a  suitable  one  for  a  garden. 

The  best  of  all  foundations  is  concrete ; 
and  such  foundations,  unless  for  the  pur- 
pose of  preventing  the  roots  of  shelter 
trees  firom  passing  under  them,  need  not, 
in  almost  any  soil,  be  more  than  2  feet 
deep,  as  they  form  one  solid  piece  through- 
out the  whole  length,  and  are  not  liable 
to  settlement.  Concrete  foundations  are 
of  great  antiquity,  as  well  as  concrete 
walls,  and  are,  if  properly  prepared,  the 
strongest  and  most  durable  of  any. 

It  is  somewhat  remarkable  that  this 
most  valuable  discovery  of  modern  en- 
gineering isy  after  all,  only  the  revival  of 
an  ancient  practice,  well  known  to  the 
fiomans  and  the  Moors.  Abundant  in- 
stances of  foundations  thus  formed  by 
them  exist  to  the  present  day.  Modem 
attention  was  first  directed  to  this  sub- 
stance so  recently  as  the  building  of 
Waterloo  Bridge.  In  excavatmg  for  the 
foundation  of  the  piers,  the  workmen 
came  upon  a  solid  mass,  which  they  de- 
scribed as  a  block  of  granite,  surrounded 
with  the  loose  sand  that  forms  the  bed  of 
the  river,  and  which  was  so  hard  as  almost 
to  resist  aU  their  efforts  to  break  it  up. 
This  mass  was  found  to  have  originated 
hj  the  accidental  sinking  of  a  barge  of 
lime  some  time  before,  the  cargo  of  which 
bad  cemented  together  the  loose  gravel 
into  a  solid  mass.  The  engineer,  Mr 
Rennie,  drew  the  attention  of  Sir  Robert 
Smirke  to  the  circumstance  :  he  availed 
himself  of  the  hint,  and  afterwards  laid 
most  of  his  foundations  with  concrete, 
Dot  one  of  which  has  ever  been  known  to 
fiiil  He  even,  when  the  Customhouse 
of  London  was  in  danger  of  falling,  from 
tbe  insecurity  of  the  piling  which  was 
naed  for  a  foundation,  underset  the  whole 
of  the  walls  with  concrete  to  the  depth  of 
15  idet,  or  until  he  came  to  a  solid  foun- 


datioiL  The  late  Mr  Atkinson  suggested 
to  Brunei,  the  engineer  of  the  Thames 
Tunnel,  to  lay  a  bed  of  concrete  formed 
of  Mulgrave  cement,  lime,  and  gravel, 
shot  out  of  barges,  across  the  bed  of  the 
liver,  above  the  line  of  the  tunnel ;  and 
there  is  little  doubt  that,  if  this  idea  had 
been  acted  upon,  the  timnel  would  have 
been  constructed  at  much  less  expense, 
and  without  the  disastrous  consequences 
which  attended  it. 

The  foUowing  is  the  process  for  forming 
these  foundations  The  trench  being  dug 
out  to  the  desired  width  and  depth, 
"  coarse  and  fine  gravel  is  thrown  in, 
just  as  it  comes  from  the  pit,  to  the 
thickness  of  about  4  inches ;  it  is  then 
grouted  with  thin  hot  lime,  just  enough 
to  bind  the  gravel  together,  and  after- 
wards rammed  quite  hard.  Course  after 
course  must  then  be  laid,  and  so  treated, 
till  the  mass  reaches  within  about  6  inches 
of  the  ground  line.  The  proportion  of 
hot  lime  to  the  gravel  is  about  one-eighth 
part  only.  Others  use  lime  in  the  pro- 
portion of  one  to  five  of  loamy  gravel, 
but  much  depends  on  the  quality  of  the 
lime.  In  countries  where  gravel  is 
not  common,  dry  brick  rubbish,  broken 
stones,  flints,  or  any  material  that  will 
bind  into  one  mass,  will  answer.** — Archi- 
tectural Magaziney  vol.  i.  p.  284. 

A  better  plan,  however,  is  to  mix  the 
concrete  on  the  surface  in  convenient- 
sized  heaps,  and  to  erect  a  scaffolding,  so 
that  the  concrete  may  be  carried  in  hods, 
or  wheeled  up  to  the  platform  in  barrows, 
and  thrown  into  the  trench  from  a  height 
of  8  or  10  feet,  and  merely  levelled  on  the 
surface,  to  prepare  it  for  the  first  course 
of  bricks.  Falling  from  this  height  con- 
solidates the  mass  better  than  ramming 
it,  as  above  recommended.  Where  the  soil 
is  loose,  or  where  the  foundation  is  to  be 
above  the  sur&ce-level,  a  framework  of 
strong  planking  should  be  provided,  in 
the  form  of  a  trough,  30,  40,  or  more  feet 
in  length,  and  of  the  depth  and  breadth 
required  for  the  foundation.  In  a  day 
or  two  these  planks  may  be  removed,  and 
carried  forward  until  the  whole  is  com- 
pleted. When  the  concrete  is  fully  set, 
the  operation  of  building  on  it  may  be 
commenced. 

The  concrete  employed  for  the  founda- 
tions of  the  Crystal  Palace  was  com- 
posed of  large  stones  mixed  with  one- 
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Beventh  of  sand,  and  one-seventh  of  lime, 
the  whole  being  incorporated  with  a 
sufficient  quantity  of  water. 

As  an  illustration  of  the  economy  of 
this  kind  of  foundation,  a  rood  of  work 
can  be  done  in  most  localities  for  less 
than  £i — ^a  price  much  below  eyen  that 
generally  charged  for  common  rubble. — 
{Vide  Estimates  and  Pricbs.) 


§  3. — MATERIAI^  FOB  OABDEN  WALI& 

Of  all  materials,  bricks  are  unquestion- 
ably the  best,  afi  they  are  warmer  and 
more  convenient  for  training  trees  upon 
than  any  other.  They  are  also,  if  the 
bricks  are  well  burned,  equally  durable, 
if  not  more  'so,  than  stone,  and  admit 
of  being  built  hollow,  for  the  pxirpose 
of  being  heated  either  by  hot-water 
pipes,  tanks,  or  smoke  flues;  while,  at 
the  same  time,  even  when  the  duty 
on  bricks  wsb  considerable,  walls  of  them 
could  be  built  cheaper  than  of  common 
rubble  stone.  Forsyth,  in  "Treatise  on 
Fruit  Trees,"  (p.  325,)  goes  so  fiEU*  as  to 
say,  "Where  brick  cannot  be  got,  it  is 
better  to  dispense  with  walls  altogether, 
or  to  adopt  wooden  ones."  Much  as 
we  prefer  brick  walls,  we  must  protest 
against  this  opinion,  as  many  excellent 
walls  have  been  built  of  stone,  and 
useful  ones  of  various  other  materials. 

In  England,  garden  walls  are  usually 
of  brick — ^that  article  being  the  common 
building  material :  in  Scotland,  of  brick, 
and  often  of  stone,  as  the  latter  is  the 
material  natural  to  the  country.  Out  of 
Britain  fine  garden  walls  are  not  to  be 
found — ^for  even  the  brick  ones  on  the 
Continent  are  very  inferior,  both  in  mate- 
rial and  workmanship,  to  our  own.  The 
celebrated  vine  and  peach  walls  at 
Thomery,  described  in  the  "  Pomona 
Fran9ai8e,''  were  long  built  of  mud  plas- 
tered over;  but^  some  years  ago,  stone 
walls  built  with  mud  as  a  substitute  for 
lime  mortar,  and  even  stone  walls  laid 
dry,  after  the  manner  of  the  "stone 
dykes**  for  enclosing  fields  in  Scotland, 
were  substituted  in  tibeir  place ;  a  circum- 
stance which  proves  two  &cts — namely, 
the  greater  wealth  of  Britain,  and  the 
small  importance  attached  to  walls  in 
France,  so  far  as  the  ripening  of  the  fruit 
is  concerned 


Hollow  bricks  are  an  improvementwhich 
will  be  noticed  elsewhere.  They  are  one 
of  the  advantages  which  have  been  de- 
rived from  the  removal  of  the  excise  duty 
on  this  material.  They  may  now  be 
manu&ctured  of  any  size,  and,  by  the 
addition  of  fire-clay,  be  made  to  resemble 
stone  ashlar.  Composition  bricks,  formed 
of  common  clay,  fire-clay,  and  pounded 
iron-stone,  when  thoroughly  burned,  are 
the  most  durable  of  any;  and,  from  their 
close  texture,  they  are  incapable  of  ab- 
sorbing more  than  a  very  small  quantity 
of  water:  hence,  next  to  dark-coloured 
whinstone,  they  are  the  most  durable  and 
warmest  of  any. 

Dark-coloured  whinstone  (the  green- 
stone and  basalt  of  mineralogists)  is  con- 
sidered by  Nicol  the  best  material  next 
to  brick.  In  the  gardens  of  the  Caledo- 
nian Horticultural  Society  of  Scotland 
are  specimens  of  stone  walls  of  various 
kinds.  Of  these,  we  believe  the  general 
opinion  is  in  favour  of  the  dark  whin- 
stone, as  it  absorbs  and  retains  heat  more 
than  any  other,  by  reason  of  its  near  ap- 
proach to  black,  and  of  its  close  texture 
or  grain,  causing  it  to  repel  moisture 
better,  or  rather  to  retain  it  less,  than 
any  other  stone. 

Subsequent  experiments  in  the  same 
garden  led  to  the  following  results  as  re- 
gards a  sloping  wall  inclined  to  the  hori- 
zon at  an  angle  of  about  50**,  a  wall 
coloured  black,  and  a  perpendicular  wall, 
and  also  as  between  perpendicular  waUs 
of  freestone,  whinstone,  and  brick.  The 
sloping,  the  black,  and  the  fr'eestone  walls 
indicated  the  same  temperature  at  six 
o'clock  in  the  evening ;  the  average  of  the 
brick  wall  at  that  hour  was  a  degree 
lower  during  the  month  of  April.  This 
wall,  however,  being  more  porous,  and 
retaining  a  greater  quantity  of  heat, 
showed  during  the  month  of  May  a  con- 
siderably higher  temperature  than  any  of 
the  others — owing,  of  course,  to  the  in- 
creased influence  of  the  sun.  We  suspect, 
however,  another  cause  for  this  increase 
of  heat — ^namely,  the  month  of  May  being 
a  dry  month,  less  moisture  was  probably 
absorbed  than  in  the  previous  or  after 
months.  The  average  temperature  of  the 
sloping  wall  at  one  o'clock  in  the  after- 
noon was  7*  higher  than  that  of  the  brick 
wall.  The  dark-coloured  whinstone,  (ba- 
salt,) at  the  same  hour,  was  only  3""  lower 
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than  the  sloping  wall :  the  freestone,  at 
the  same  hour,  5*  colder  than  the  sloping 
wall,  or  2*  below  the  whinstone.  At  six 
in  the  afternoon  the  sloping  wall  was  2^ 
varmer  than  the  freestone  and  brick 
walls,  and  5°  warmer  than  the  whinstone 
wall,  which  at  this  hour  was  found  to  be 
the  coldest  of  all.  During  frosty  weather, 
and  when  hoar-frost  forms,  the  sloping 
wall  becomes  2**  or  3^  colder  during  the 
night  than  any  of  the  others.  These 
experiments  are  the  result  of  calcula- 
tions by  the  thermometer.  It  would  be 
equally  interesting  to  have  a  statement 
of  the  periods  of  fruit  ripened  from  the 
lame  Wis,  taking  the  same  year. 

The  best  stone  walls  are  those  that 
are  built  in  regular  courses;  but  these 
courses  should  not  exceed  9  inches  in 
thicknesB,  nor  be  less  than  3,  the  thick- 
ness of  an  ordinary  brick.  The  stones 
should  be  squared  and  hammer-dressed, 
or  picked — a  way  of  dressing  the  sur&ce 
with  a  pick  or  pointed  end  of  a  hammer ; 
or  they  may  be  done  in  broached  ashlar, 
with  (froved  margins,  (or  draughted  and 
broached) — ^that  is,  wrought  round  the 
joints  with  a  chisel,  about  three-fourths 
of  an  inch  on  the  face,  and  the  remaining 
part  of  the  fece^  roughly  done  with  the 
pick,  as  in  fig.  39.     This  style  of  building 

Fig.  39. 
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makes  beautiful  walls,  particularly  if  the 
mortar  joints  are  properly  pointed  and 
drawn  clean  off. 

The  following  materials  are  more  or 
less  used  for  garden  walls ;  but  as  they 
will  be  noticed  more  in  detail  in  their 
respectiTe  places,  we  shall  only  enumerate 
them  here — concrete,  clay,  slate,  wood, 
pavement^  iron  plates,  reeds,  flints,  scoria, 
and  latterly  glass. 


§  4. — OOPINOS  FOB  GARDEN  WAIJ& 

Great  difference  of  opinion  exists  as  to 
the  benefits  derived  from  projecting  cop- 
ings. We  beliere  that  the  majority 
agree  with  us  in  preferring  them  to  be  of 
a  portable  description,  as  their  presence 


is  as  great  a  benefit  during  spring  as  it 
would  be  injurious  during  summer.  All 
walls  require  to  be  coped  sufficiently  to 
exclude  the  wet  from  penetrating  into 
them,  as  much  as  a  house  requires  to  be 
thoroughly  roofed.  This  is,  we  believe, 
admitted  by  aU.  The  extent  of  projec- 
tion is  the  question  at  issue. 

The  advantage  is  admitted  by  Leslie  in 
art.  "Cold,"  Eneye.  BHt,  Wells  "On 
Dew,"  &c.  The  Comte  Lelieur,  and 
most  of  the  French  cultivators  and 
writers,  approve  of  projections  nearly  a 
foot  in  breadth — ^most  of  which,  however, 
are  permanent — and  that  on  waUs  not 
exceeding  10  feet  in  height  At  Mon- 
treuil,  and  most  of  the  celebrated  peach 
gardens  round  Paris,  the  projection  is 
from  4  to  5  inches;  and,  according  to 
"The  Pomona  Fran9aise,"  on  the  walls 
at  Thomery,  where  the  finest  grapes  are 
grown,  the  copings  project  9  or  10  inches 
over  walls  which  do  not  exceed  8  feet  in 
height 

Lawrence,  Millar,  Forsyth,  Atkinson, 
Nicol,  &c.,  recommend  portable  copings, 
as  tending  to  protect  the  blossom  in 
spring,  which  are  to  be  removed  in  sum- 
mer,  as  they  woidd  then  be  injurious  by 
excluding  rain,  light,  and  air. 

We  may  safely  conclude  that  portable 
copings  are  preferable  to  permanent 
ones,  so  far  as  protection  to  the  trees  is 
concerned,  and  that  their  utility  is  not 
only  confined  to  spring,  but  embraces 
autumn  also.  The  following  suitable 
remarks  on  this  subject  by  Mr  Errington, 
in  "Gardeners'  Chronicle,"  1846, (p.  821,) 
although  not  quite  in  accordance  with 
our  own  experience,  are  deserving  of 
especial  attention,  as  coming  from  so 
excellent  a  source.  "  The  benefits  of  cop- 
ings in  September  and  October,"  he  says, 
"  are  perhaps  even  greater  than  in  spring. 
I  think  it  would  not  be  asserting  too 
much  to  say,  that  at  that  period  alone, 
in  effect,  they  add  a  fortnight  to  the 
length  of  our  summer  ;  or,  in  other  words, 
they  produce  results  equivalent  to  a  fort- 
night's fine  weather.  The  rationale  of 
these  operations  is,"  he  thinks,  "the  in- 
terception of  radiation.  Be  that  as  it 
may,  a  wall  with  a  good  coping  will  be 
found  warmer  after  sunset,  for  some 
hours,  than  one  without  a  coping.  The 
objections  in  point  of  excluding  the  dews 
and  rains  are  of  no  weighty  as  it  is  quite 
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certain  that  first-rate  fruit  is,  andhas  been, 
produced  under  copings.  For  my  own 
part,  I  am  disposed  to  look  on  a  wall  wet 
with  rain  in  the  summer  as  a  disadvan- 
tage rather  than  otherwise,  such  being  a 
robber  of  heat,  which  can  be  ill  spared, 
more  especially  in  peach  walls.  With 
regard  to  the  width  of  copings,"  he  thinks 
"  &at  from  7  to  9  inches  at  the  least 
should  be  provided;  and  if  twice  that 
width  in  the  months  of  April  and  May, 
it  would  be  a  benefit  One-half  of  this 
entire  width  should  be  movable  at  plea- 
sure, and  might  be  composed  of  boards 
on  brackets." 

The  permanent  copings  in  some  parts 
of  the  gardens  at  Dalkeith  project  only 
half  an  inch  over  the  walls ;  but  this  is 
of  less  consequence  there,  from  the  very 
limited  quantity  of  rain  that  falls  in  our 
locality.  It  arose  from  the  circumstance 
that,  the  copings  of  the  former  garden 
having  been  in  a  good  state,  we  were 
induced  to  use  them  on  the  waUs  of  the 
new  garden ;  and  as  the  latter  are  built 
hollow,  for  the  purpose  of  heating  them 
by  hot-water  pipes,  they  are  somewhat 
broader  than  the  old  ones  were.  We 
would  not,  however,  have  given  more 
than  2  inches  on  each  side  of  a  projec- 
tion, had  we  used  new  coping  instead. 
We  may  here,  however,  remark,  that  on 
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the  western  coast,  where 
the  rain  fisdls  in  great 
quantity,  we  would  re- 
commend     permanent 
copings,    from  4    to  6 
inches  in  breadth.   The 
portable  coping  used  by 
us  under  these  circum- 
stances   is   boarding  9 
inches  broad,  supported 
on    iron  brackets,    fig. 
40,  fixed  in  the  Wl,  to 
which  the    boards    are 
secured  by  screws.   The 
brackets  used    in    the 
London  Horticultural  Society's  garden, 
fig.  41,  are  also  permanent,  for  the  sup- 
port of  similar  portable  copings ;  but,  as 
Tig,  41.  our   diagram    will 

show,  they  incline 
considerably,  in  or- 
der more  eflfectually 
to  throw  off  the 
water.  The  best 
material  for  copings  is  decidedly  stone 
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pavement;  and  the  longer  each  piece 
is,  the  fewer  joints  there  will  be.  For 
the  mere  pi*eservation  of  the  wall,  a 
projection  of  2  inches  on  each  side 
will  be  sufficient  The  pavement  may 
be  of  any  thickness,  from  2  to  6  inches, 
the  joints  half  checked,  and  jointed 
with  white  lead  or  mastic,  and  the  under 
edge  of  the  projection  throttled — that 
is,  having  a  groove  about  a  quarter 
of  an  inch  deep,  and  as  much  in  breadth, 
running  the  whole  length,  for  the  purpose 
of  causing  the  water  that  &Jls  on  the 
top  to  drip  clear  of  the  wall  To  render 
the  coping  still  more  secure — as  we  have 
done  in  the  walls  at  Dalkeith — they  may 
be  batted  together  near  the  outer  edges 
with  leaden  instead  of  iron  bats. 

As  regards  the  thickness  of  copings, 
we  may  remark  that  heavy  copings — say 
6  inches  thick — are  no  doubt  the  best 
for  the  wall,  as  their  weight  keeps  it 
more  steady;  but  then  they  have  too 
massive  an  appearance,  unless  the  wall 
is  above  the  average  height,  and  of  an 
architectural  character.  Copings  under 
2  inches  in  thickness,  although  they  will 
keep  the  wall  as  diy,  have  a  meagre 
appearance,  and  add  little  or  nothing 
to  its  stability,  unless  cast-iron  coping, 
afterwards  to  be  noticed,  is  used. 

Caithness  pavement  is  the  best  stone 
this  country  affords  for  coping  walls.  It 
is  naturally  flat,  hard,  and  tenacious, 
standing  all  weathers.  It  can  be  got 
from  one  quarter  of  an  inch  to  three 
inches  and  a  half  in  thickness;  and 
becomes  so  hard  that  masons'  irons  can 
scarcely  cut  it  after  being  exposed  to 
the  weather;  but  it  saws  easily,  when 
newly  quarried,  and,  from  being  truly 
flat  by  nature,  requires  no  dressing  for 
ordinary  purposes,  but  only  to  be  cut 
square  with  a  saw  when  first  taken  out 
of  the  quarry.  To  purchase  it  to  advan- 
tage, the  dimensions  wanted  should  be 
sent  to  the  purveyor,  where  it  will  be 
cut  to  the  size  required,  and  even  dressed 
to  a  uniform  thickness.  When  used  for 
slabs  or  pavement  for  conservatory  floors, 
it  may  be  polished  by  the  stones  being 
rubbed  against  one  another ;  and,  when 
finished  and  oiled,  it  looks  as  well  as 
Tourney  marble.  It  stands  the  heat 
equally  well,  and  hence  is  well  adapted 
for  flues — as  proved  by  the  late  Sir  John 
Robison,  who  heated  a  portion  of  this 
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stone  red  bot,  and  qnenched  it  in  cold 
iraJter,  wiiboTit  its  cracking  or  appearing 
to  lose  its  peculiar  tenacity.  As  regards 
cost,  we  have  purchased  many  thousand 
hei  at  from  fourpence-hal^nny  to  five- 
pence  per  square  foot :  it  may  be  procured 
in  lengths  of  six  feet  and  upwards. 

Arbroath  pavement,  and  also  Hailes, 
are  excellent  for  this  purpose;  but  as 
both  need  the  operation  of  the  chisel, 
they  become  &r  more  expensive,  from 
the  labour  they  require. 

Earthenware  copings — ^that  is,  bricks 

of  various  forms  and  lengths — are  often 

used  where  stones  are  expensive,  and  even 

common-sized  bricks  had  along  the  top 

as  headers,  projecting  2  or  3  inches  over 

the  &ce  of  the  wall  on  both  sides,  and 

kept  down  by  a  third  course  laid  over 

their  inner  ends.     Now  that  the  manu- 

&cturer  is  allowed  to  make  his  bricks 

of  any  form  or    size   he  pleases,  very 

durable  copings  are  made  of  considerable 

dimensions.   The  only  objections  to  these 

large  bricks  is  the  difficulty  of  getting 

them  straight  out  of  the  kiln ;  and  the 

larger  they  are,  the  more  liable  are  they 

to  become  crooked 

Slates  have  been  used,  and,  when  suffi- 
ciently thick,  make  a  neat  and  desirable 
coping.  They  may  be  procured  from 
the  Bangor  and  other  quarries  in  Wales, 
Ireland,  and  ComwalX  in  lengths  of 
6  or  7  feet^  from  1  to  3  or  4  inches 
thick,  and  of  any  required  breadth. 
We  know  of  no  material  more  durable, 
and  of  80  elegant  an  appearance  as  these. 
They  have  b^n  in  use  as  copings  in  the 
gardens  at  Ashtead  Park  in  Surrey,  and 
elsewhere,  for  upwards  of  half  a  century. 

Roman  cement  has  been  much  used ; 
but  it  is  better  adapted  for  the  climate 
of  London  than  that  of  Scotland,  and, 
mileas  properly  tempered  and  laid  on, 
it  will  not  be  satisfactory.  Copings  made 
of  it  require  to  rise  considerably  in  the 
centre,  to  allow  the  water  to  pass  freely  off. 

Both  plain  and  pan  tiles  have  been 
used  for  coping  walls,  but  neither  have 
a  neat  or  substantial  appearance ;  and  they 
are  liable  to  be  displaced  by  high  winds. 

In  many  parts  of  the  south  of  Eng- 
land— and  we  have  observed  the  same 
on  the  Continent — the  coping  of  walls 
is  formed  of  straw  thatch,  and  made  to 
project  even  oyer  low  walls,  10  or  12 
inches. 


Where  stone  copings  are  used,  they 
should  be  3^  or  4  inches  thick  at  the 
centre,  and  not  less  than  2  at  the  plinth, 
being  bevelled  off  to  either  side  on  the 
upper  surface,  so  that  the  rain  that  &lls 
on  the  wall  may  be  equally  divided,  and 
not  thrown  all  to  one  side,  as  has  been 
erroneously  recommended  On  this  part 
of  the  subject  Nicol  judiciously  remarks : 
^<  It  may  be  right  to  throw  the  whole  of 
the  water  to  the  side  not  covered  with 
front  trees;  but  it  is  wrong  to  throw  it 
all  to  the  worst  aspect,  if  that  aspect  be 
planted;  but  doubly  disadvantageous  to 
the  trees  placed  on  it,  if  there  be  any 
disadvantage  in  the  rains  falling  upon 
them — ^which,  indeed,  is  questionable, 
except  perhaps  just  when  the  friiit 
is  ripening  off.  The  quantity  of  rain 
that  falls  on  an  ordinary  wall  is  but 
trifling;  and  if  even  a  light  breeze  of 
wind  prevail  at  the  time,  it  is  generally 
dashed  against  the  foliage  in  dripping, 
is  scattered  and  dissipated.  In  short,  it 
is  quite  as  well  for  the  trees  that  there 
be  no  projection  at  all,  if  the  coping 
be  fixed*'  As  regards  the  protection  of 
the  wall,  considered  merely  as  such,  a 
projection  of  1  inch  is  as  good  as  a  foot. 
Many  builders  think  otherv^se;  but  expe- 
rience and  observation  have  convinced 
us  to  the  contrary.  Hence  very  good 
copings  are  made  of  hammer-dressed 
stones,  set  on  edge — a  plan  generally 
adopted  in  the  case  of  park  walls. 

Lead  has  been  used,  and,  so  far  as  keep- 
ing the  roof  of  the  wall  dry,  nothing  can  be 
better ;  but  in  the  case  of  lead,  projections 
must  be  dispensed  with,  as  well  on  the 
ground  of  expense  as  of  the  effect  which 
a  coping  of  2  or  more  inches  in  thickness 
gives  to  walls,  and  which  of  course  cannot 
be  given  with  lead 

Asphalte — a  preparation  of  compara- 
tively modem  invention — ^has  been  tried 
for  wall  coping,  and  found  to  answer  the 
purpose  completely.  It  requires  to  be 
laid  on  in  a  semi-fluid  state  while  warm ; 
therefore  a  boarded  frame  mtist  be  ar- 
ranged on  the  top  of  the  wall,  to  give  the 
asphalte  the  necessary  form. 

Glass  copings — the  most  indestructible 
of  all  materials — will,  we  have  no  doubt, 
ere  long  be  brought  into  use.  The  coarser 
qualities  of  this  imperishable  article  may 
be  procured  in  lengths  of  6  or  8  feet,  and 
of  any  reasonable  breadth,  and  in  thick- 
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neee  of  from  half  an  inch  and  upnarda. 
If  laid  on  &  solid  bed  of  mortar  or  ce- 
ment, it  will  last  for  ages. 

Caat-iroD  copings  may  be  advaatage- 
ouBly  employed  where  stone  is  eipenaiTe ; 
and  next  to  Caithness  pavement,  elate,  and 
glaflS,  they  will  prove  the  moat  durable  of 
p^  ^        eDL    Such  copings  should 
'  Hj  be  cast  in  pieces  from  4  to 
V  5  feet  in  length  and  half  an 
inch  in  thickneas,  having 
a  flange,  as  shown  in  fig. 
42,  cast  on  both  edges  of 
their  under  surfaces,  of  a 
depth  equal  to  the  thick- 
ness of  an  ordina^  brick.     Where  no 
projection  is  desired,  they  should  be  cast 
to  Uie  exact  thickness  of  the  vail :  laid  on 
a  bed  of  mortar,  tbey  will  keep  the  wall 
perfectly  dry,  as  well  as  retain  the  upper 
course  of  bricks  in  their  proper  place. 
When  a  projection  is  to  be  used,  then  the 
last  cottrse  of  bricks  should  be  laid  so  as 
to  project  over  both  bases  of  the  wall,  say 
from  2  to  4  inches.     The  plates  are  then, 
in  such  cases,  to  be  oast  of  a  corre«)ond- 
ing  breadth.    If  the  edge  of  the  flanges 
hang  down  one-fourth  of  on  inch  below 
the  brick,  the  drip  will  fall  clear  of  the 
walL 

Cast-iron  plates,  enamelled  with  glass 
on  all  sides,  as  exemplified  in  the  recent  im- 
provement, by  the  same  process,  in  the  case 
of  pipes  for  conveying  water,  are  likely 
also  to  be  employed,  under  certain  oondi- 
'tions,  for  this  purpose.  Their  form  and 
manner  of  setting  on  should  be  the  same 
as  the  abova 

On  the  utility  of  copings,  the  follow- 
ing reasonable  remarks  are  made  by 
a  correspondent  in  the  "  Gardeners' 
Chronicle :" — "  The  object  sought  to  be 
attained  by  planting  trees  against  a  wall 
ia  to  accelerate  their  growth,  so  as  to 
enable  them  to  mature  their  fruit-bearing 
wood,  and  afterwards,  by  the  aid  of  the 
increased  heat  and  shelter  which  the  wall 
affords,  to  stimulate  them  to  produce  fruit 
that  shall  be  of  a  superior  size  and  excel- 
lence. It  is  worthy  of  remark,  however, 
that  it  is  not  always  the  trees  most  favoiu-- 
ably  situated  in  these  respects  that  are 
the  most  healthy  and  fruitful  j  on  the 
contrary,  we  often  find  them  more  liable 
to  disease  and  the  attacks  of  insects.  The 
cause  of  this  may  be  sometimes  owing  to 
the  Boil,  but  it  may  possibly  also  proceed 


from  the  coping  being  made  to  project 
farther  than  it  ought — in  consequence  of 
which  the  leaves  are  deprived  of  the  ad- 
vantages they  would  obtain,  during  the 
growing  season,  from  the  genial  rains  of 
the  day  or  the  heavy  dews  of  night.  Some 
persons  ai^e  that,  unless  the  copings 
project  so&r  as  to  carry  off  the  drip  from 
the  trees,  they  are  worse  than  useless. 
Others  contend  for  a  coping  that  shall 
only  project  one  or  two  inches ;  and  a 
few  have  advocated  copings  of  a  foot  or 
more  in  width.  Between  these  opinious 
it  is  difficult  for  one  who  is  not  conver- 
sant with  such  matters  to  determine 
which  plan  is  the  best.  Were  he  to 
adopt  the  practice  usually  followed  in 
cases  of  doubt,  and  choose  a  middle 
course,  it  might  happen,  in  doing  bo,  he 
had  committed  as  great  an  error  in  fixing 
on  a  coping  of  6  inches,  as  on  one  a  foot 
wide.  So  far  as  our  experience  goes,  we 
believe  that  the  advantages  of  a  wide 
coping  have  been  much  overrated,  and 
that  ^e  drip  which  falls  on  the  trees  from 
a  narrow  one  is  not  by  any  means  so 
injurious  as  has  been  imagined.  We 
admit  that  in  spring,  when  the  trees  are 
blossom,  a  wide  coping  may  be  usefiil, 
to  be  temporary,  and 
removable  immediately 
after  the  fruit  ia  fiiirly 
set.  The  accompanying 
sketches  may  serve  the 
purpose  of  drawing  at- 
tention to  the  subject. 
Fig.  43  we  consider  one 
of  the  worst  copings  for 
a  garden  wall  that  can 
be  used;  although,  no 
doubt,  excellent  crops 
have  been  grown  under  such  a  structure. 
The  harbour  it  affords  to  all  sorts  of  ver- 
Yig,  it.  nun  ia  a  great  objection  to 
it.  Fig.  44  is  the  sort  of 
coping  in  general  use  where 
stone  or  slate  is  plentiful  It 
answers  the  purpose  eflectu- 
\i  ally,  if  care  be  taken  to  keep 
'  the  joints  well  fiUed  with  ce- 
ment A  small  groove  under- 
neath the  edge  would  be  an 
improvement  In  fact,  no 
coping  con  be  said  to  be  com- 
plete without  a  groove,  or  aome  other 
contrivance,  to  prevent  the  water  from 
running  down  the  wall." 


but    it  ought 
Fig.  «. 
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Kg.  46. 


Fig.  45  "is probably  the  most  common 
way  in  which  garden  walls  are  coped  ; 
and,  when  well  done,  it  will 
stand  for  many  years,  pro- 
vided the  bricks  are  laid 
in  cement  To  obviate  the 
necessity  of  a  groove  in  this 
case,  the  inner  end  of  the 
bricks  is  to  be  bedded  a  little 
thicker,  so  as  to  cause  them 
to  incline  outwards,  but  not 
so  much  as  to  cause  this  to  be 
observable,  unless  to  the  prac- 
tised eye." 
Pig.  46  "  is  a  mode  of  coping  frequently 
resorted  to  where  stone  or  large  slate 
Y^  ^  cannot  be  obtained ;  and  it 
answers  very  well.  A  thin 
wall  plate  of  wood  is  laid 
along  the  edge,  to  secure  the 
first  row  of  slate.  The  mid- 
dle of  the  wall  is  then  ridged 
up  with  small  pieces  of  stone 
and  lime,  into  which  the 
other  rows  of  slate,"  or  plain 
tiles, ''  are  made  fast  by  small 
wooden  pins,  and  the  whole 
secured  by  a  row  of  tiles  on  the 
ridge ;  the  latter  are  sometimes  coloured 
to  imitate  slate,  or  coated  with  coal  tar." 
Fig.  47  "  is  one  of  the  best  forms  of 
coping,  and  may  be  either  of  stone  or 
cement.  The  latter  is  the 
f'jg.  47.  cheapest,  and  may  be  moulded 
^  to  various  forms  by  an  experi- 
enced workman.  If  the  mate- 
rials are  good,  and  the  right 
proportions  of  sand  and  cement 
used,  a  coping  of  this  kind  will 
last  a  number  of  years,  and 
successfully  resist  the  action  of 
the  weather.  Several  moulds 
of  the  proper  length  and  shape 
are  first  prepared.  A  certain 
portion  of  cement  and  sharp  fresh-water 
Band  is  then  wetted  up  and  thoroughly 
incorporated,  no  more  being  made  at  one 
time  than  is  considered  si^cient  to  fill 
one  of  the  mould&  The  mould,  before 
uang,  must  be  completely  coated  with 
oiL  A  layer  of  cement  is  then  spread 
equally  overit^  in  which  two  or  three  flat 
tiles  are  placed  across  and  embedded. 
Some  more  cement  is  added,  and  a  couple 
of  tiles  placed  lengthways  along  the 
middle,  for  the  purpose  of  strengthening 
it,  as  well  as  to  save  the  cement     The 
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whole  is  then  filled  with  the  remainder  of 
the  cement,  and  smoothed  off.  In  a  few 
minutes  it  hardens  sufficiently  to  be 
knocked  out  of  the  mould,  and  is  after- 
wards placed  on  a  level  airy  spot  until  it 
is  dry.  This  was  the  late  Mr  Atkinson's 
plan,  and  is  that  in  use  in  the  gardens  of 
the  Horticultural  Society." 

On  the  subject  of  projecting  copings 
for  fruit-tree  walls,  we  have  the  following 
reasoning  and  proposed  substitute  by  Mr 
Archibald  Gorrie,  certainly  the  most 
scientific  resident  gardener  Scotland  can 
boast  o£  After  alluding  to  the  unde- 
cided state  of  opinions  on  this  subject, 
he  proceeds : — "  On  the  other  hand,  how- 
ever, it  must  be  conceded,  that  garden 
walls  are  generally  built  for  affording  a 
higher  temperatiu-e,  in  order  to  raise  the 
finer  fruits,  natives  of  warmer  climates. 
It  is  also  well  known  that  the  earth  radi- 
ates heat  in  the  night-time,  and  imder  a 
clear  and  still  atmosphere ;  as  any  sub- 
stance that  intercepts  the  escape  of  such 
radiated  heat  into  the  blue  expanse,  adds 
considerably  to  the  elevation  of  the  tem- 
perature on  the  lower  side  of  that  sub- 
stance compared  with  that  indicated  on 
its  upper  surface.  Whether  this  proceeds 
from  the  'frigorific  rays'  being  arrested 
in  their  downward  course,  according  to 
some  who  insist  that  cold  is  a  body,  or 
from  radiated  heat  being  arrested  and 
returned  to  the  earth's  surface,  by  pro- 
jecting coping  or  other  substance :  be  the 
cause  which,  or  what  it  may,  few,  I  be- 
lieve, of  my  brethren,  in  this  intellectual 
age,  are  so  unscientific  as  to  deny  the 
result.  Taking  it  for  granted,  then,  that 
in  clear  and  calm  nights  projecting 
copings  preserve  a  greater  degree  of  heat 
on  the  surface  of  the  wall  and  border  im- 
mediately under  that  coping,  and  that  the 
difference  of  temperature  in  favour  of  a 
projecting  cope  may  vary  from  four  to 
eleven  degrees,  according  to  circumstan- 
ces, it  will  readily  be  conceded  that,  in  this 
variable  and  cold  climate,  the  advantage 
afforded  by  a  projecting  cope  should  not  be 
rejected.  This  granted,  the  question  now 
occurs — how  are  its  objectionable  parts 
to  be  done  away  with?  The  expense  of  an 
18-inch  projecting  cope  is  of  itself  no  joke, 
and  adds  considerably  to  the  estimate  of 
building  a  new  garden  wall;  and,  after  that 
expense  has  been  incurred,  there  is  an  ap- 
pearance of  gloom  and  heaviness  ill  adapted 
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to  tho  light  and  natural  appearance  which 
should  always  characterise  a  garden." 

From  observing  the  advantage  of  the 
protection  afforded  by  the  leaves  of  a  fig 
tree  to  a  peach  tree  under  it,  our  intelli- 
gent authority  turned  his  attention  "  in 
quest  of  some  ornamental  plant  which 
might  be  trained  on  a  light  trellis  fix>m 
the  ground  upward  to  the  top  of  the  wall^ 
at  right  angles  from  the  wallj  and  occu- 
pying the  same  breadth  across  the  border 
as  the  trellised  projection  at  top;  the 
supporting  trellis  to  stand  at  the  extre- 
mities of  the  shoots  of  the  peach  and 
other  tender  fruit  trees,  or  at  equal  dis- 
tances from  their  stems."  The  plant  Mr 
Gorrie  fixed  on  for  this  purpose  was  the 
double  A3rr8hire  rose.  **  Its  rapid  growth 
points  it  out  as  giving  effect  in  the  short- 
est time ;  its  deciduous  nature  leaves 
both  projecting  and  side  trellises  open  in 
winter,  to  admit  of  the  larvee  (grubs)  and 
ova  (oggs)  of  insects  being  swept  off  by 
the  broom,  or  subjected  to  the  chilling 
blasts  of  December,  and  exposes  the 
young  wood  to  the  full  play  of  the  wind, 
at  a  season  when  cold  acts  as  a  stimulus, 
and  promotes  the  future  rapid  energy  of 
vegetation  in  spring." — ''The  leaves  of 
this  rose  tree  expand  early  in  spring, 
when  their  aid  is  wanted  in  exposed 
situations ; '  and  where  plants  of  it  are 
trained  on  side  trellises,  they  contribute 
to  produce  a  calm  serenity  along  the  fiice 
of  the  wall,  while  those  on  the  projecting 
trellis  become  sufficiently  close  for  re- 
pelling terrestrial  radiated  heat^  and 
throwing  it  back  on  the  wall  and  border; 
thus,  in  both  instances,  contributing  to- 
wards the  protection  of  the  tender  blos- 
soms, and  the  setting  and  maturity  of  the 
fruit  The  force  of  dashing  rains  is 
modified  by  the  projecting  cope,  while 
they  are  allowed  to  fiall  on  the  foliage  in 
gentle  and  refreshing  showers,  as  filtered 
through  the  projecting  live  cope — a  cope 
which  can  easily  be  rendered  close  or 
open  according  to  the  wish  or  fancy  of 
the  gardener;  and  which,  in  point  of 
taste,  utility,  cheapness,  and  elegance,  can 
never  be  matched  by  the  clumsy  projec* 
tions  of  wood  or  stone.**  —  Gardener/ 
Magazine,  We  make  this  long  quot^ 
tion  because  it  contains  much  of  Uie 
philosophy  of  the  subject 

The  Aristolochia  npho^  Ampelopiis  hede^ 
racea,  and  other  rapid  growing  deciduous 


runners,  might  be  used  for  the  same 
purpose,  and  while  they  afforded  shelter 
during  the  growing  season,  would  leave 
the  trees  exposed  to  the  action  of  the 
atmosphere  diiring  winter. 

Horizontal  shelters  were  strongly  re- 
commended by  Lawrence,  one  of  our 
oldest  authors  on  gardening,  as  a  protec- 
tion against  perpendicular  frosts,  and 
hence  he  suggested  building  in  thin  tiles 
in  parallel  rows  along  the  face  of  the  wall, 
leaving  spaces  between  them  for  allowing 
the  branches  to  pass  through.  The  same 
object  might  be  attained  by  employing 
portable  wooden  shelters  kept  2  or  3 
inches  from  the  wall,  excepting  the  top- 
most one,  which  should  be  laid  dose  to 
it.  These  protections  need  be  no  other 
than  long  boards,  6  inches  broad,  placed 
about  3  feet  apart,  and  laid  upon,  and 
fiistened  to,  permanent  iron  studs  driven 
into  the  walL  The  boarding  to  be  re- 
moved when  danger  of  frosts  is  past 


§  5. — TBELUSED  QAJtDEN  WAIJ& 

''Walls  are  often  trellised,  particularly 
hot  walls,  and  also  mud,  flint,  and 
stone  walls — ^the  former  to  protect  the 
branches  from  excessive  heat,  and  the 
latter  to  facilitate  the  training  of  the 
trees,"  and  preservation  of  the  walls. 
"  In  Holland  and  France  this  practice  is 
very  prevalent,  and  such  trellises  are 
usually  formed  of  spars  of  wood.  Of 
late  years  the  use  of  iron  and  copper  has 
become  so  very  general,  that  even  the  whole 
^^  ^  extent  of  some  garden  walls 
*'  is  trellised  with  wire  of  these 
^^N  metals.  Wire  of  one-sixteenth 
^^  ^  of  an  inch  in  diameter  is  con- 
sidered a  good  size,  although 
some  use  it  much  stronger. 
These  wires  are  stretched  hori- 
zontally— in  some  cases  verti- 
cally—at from  6  to  15  inches 
apart^  according  to  the  sort  of 
Fig.  49.  tree  to  be  trained.  The  wire 
is  fastened  to  the  wall  by  oast- 
iron  or  copper  nails,  with 
eyes,"  as  in  the  annexed 
sketches,  figs.  48,  49,  "which 
are  either  built  in  when  the 
Q)  \  wall  is  made,  or  driven  in 
'  afterwards.  Many  advan- 
tages are  attributed  to  the  practice  of 
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trellising  walls — amongst  which  may  be 
stated,  &e  preservation  of  the  waU,  the 
greater  uniformity  of  heat  to  the  brancheGf, 
the  ahnofit  impossibility  of  insects  finding 
shelter,  and  the  economy  of  time  in  ar* 
ranging  the  branches.  As  a  substitute 
for  trellised  walls,  when  the  preservation 
of  the  wan  is  a  consideration,  many,**  and 
ourselves  amongst  the  number,  "use 
Btnds,  or  eyed  nails,"  similar  to  those 
figured  aboye,  ^  projecting  about  half  an 
inch  fix)m  the  wall;  to  these  studs  the 
hranches  are  fiutened"  (Practical  Gar- 
dener, 2d  edition,  p.  41)  by  passing 
twine,  after  being  saturated  with  pyro- 
ligneous  acid,  through  the  eyes.  The  old 
system  of  using  shi^sds  and  nails  should 
be  abandoned,  as  not  only  extremely  de- 
stractive  to  the  wall,  but  as  incurring  an 
unnecessary  annual  expense  in  the  pur- 
chase of  nails  and  shreds,  as  well  as 
affi)rding  shelter  for  insects,  and  an  ex- 
oeUent  nest  for  them  to  lay  their  eggs  in. 
The  constant  practice  of  driving  in  nails 
hj  the  thousand,  and  pulling  them  out 
again,  is  most  destructiye  to  a  wall,  and 
tends  more  than  anything  else  to  bring 
it  to  decay.  These  eyed  studs  cost 
very  little,  if  more  than  the  common 
cast-iron  wall  nails  in  ordinary  use.  They 
are  driven  in,  if  in  a  new  waU,  before  the 
mortar  becomes  fiilly  set;  and  if  in  an 
old  wan,  at  anytime  as  the  trees  advance 
to  require  them.  They  should  be  set  in 
lines,  and  o/trngw  in  the  jciatSy  never  in  the 
hneh,  and  at  distances  apart  according 
to  the  kind  of  tree  to  be  secured  to  them. 
When  once  in,  they  do  not  require  to  be 
ever  removed;  and  should,  as  will  some* 
times  occur,  any  of  them  come  in  con- 
tact with  the  larger  branches,  they  are 
easOy  broken  off  close  to  the  waU  by  the 
use  of  a  blunt  chisel  and  hammer.  All 
the  walls  at  Dalkeith  are  furnished  with 
them,  as  well  as  many  gardens  where  we 
have  been  consulted. 

Trenised  walls  are  much  used  in 
France ;  bnt  this  appears  to  be  for  the 
purpose  of  moderating  the  excessiye  heat 
during  the  day :  with  us,  the  heat  is  not 
80  great  as  to  require  such  a  precaution. 
Indeed,  experience  seems  to  prove  that 
the  practice  is  rather  injurious  than 
beneficial,  while  the  expense  of  trellising 
a  waU  with  either  galyanised  iron  or 
copper  wire  is  very  considerable.  The 
best  mode  of  construction,  however,  is 


to  secure  upright  wrought-iron  bars  to 
the  wall  by  bats  1^  inch  in  breadth,  at 
a  distance  of  from  6  to  8  feet  apart,  these 
uprights  being  perforated  m^  holes  9 
inches  apart  for  peaches,  and  12  inches 
for  other  fruit  trees.  The  wires  are 
drawn  through  them  in  a  horizontal 
direction,  and  firmly  secured  at  the 
extreme  ends  with  nuts  and  screws.  The 
cost  of  trellising  a  waU  in  this  manner, 
if  imder  10  feet  in  height,  will  be  from 
eight  to  ten  shininss  per  lineal  yard. — 
{Vide  EsriMATBs  and  Prices.) 

One  objection  to  iron  vrire  for  such 
purposes  is  its  liability  to  rust ;  and 
although  much  has  be^  said  in  fiivour 
of  galvanised  iron  and  paints  of  various 
kinds,  we  confess  we  have  our  doubts  as 
to  the  efficiency  of  either  the  one  or  the 
other.  A  preparation  has  been  used  by 
Dr  (XShaughnessy  for  coating  the  Indian 
telegraph  wires  with,  which  we  think 
deserves  attention  in  this  country  for 
coating  aU  sorts  of  exposed  iron-work, 
as  it  is  not  only  cheap,  but  is  said  on 
good  authority  to  have  resisted  the  heat 
and  damp  atmosphere  of  India.  It  is 
made  by  boiling  one-fourth  of  resin  with 
three-fourths  of  fine  sand  As  soon  as 
the  composition  becomes  cool,  it  is  as 
hard  as  a  stone. — (For  other  modes  of 
protecting  iron,  vide  PiimciFLEs  of  Hot- 
house BOILDINO.) 


§  6. — HEIGHT  OF  GAEDEN  WALIA 

The  majority  of  opinions  upon  this  sub- 
ject are  in  favour  of  walls  from  10  to  12 
feet  high.  Some,  however,  advocate  them 
being  much  higher;  while  others  contend 
for  their  being  below  the  last  of  these 
heights.  Our  own  opinion  is,  tliat  10-feet 
walls  for  a  garden  of  from  2  to  3  acres' 
extent  are  sufficient,  and  that  12-feet 
walls  are  sufficient  for  gardens  of  the 
largest  size.  In  conformity  with  this 
opinion,  we  have  built  the  principal 
walls  at  Dalkeith  exactly  12  feet  high — 
except,  of  course,  siich  as  have  hothouses 
built  against  them — and  the  secondary  or 
surrounding  walls  from  8  to  10  feet  It 
is  always  better  to  extend  the  walls  in 
length,  than  to  lessen  the  length  by  in- 
creasing the  height 

Nicol,  one  of  our  -  best  garden  archi- 
tects, after  approving  of  their  being  from 
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10  to  12  feet,  says  "  that  height  being 
very  convenient  for  the  operations  of 
pruning,  watering,  gathering  the  fruit, 
<fec.,  and  admitting  of  a  sufficient  expan- 
sion of  the  branches  of  most  trees.  But  the 
height  of  garden  walls  should  be  regu- 
lated by  Sie  extent^  or  by  the  apparent 
extent,  of  the  groimd  enclosed  by  them. 
The  apparent  extent  is  mentioned  as 
well  as  the  real  extent,  because  it  often 
depends  on  the  form  and  cast  of  the 
ground  in  how  much  the  eye  shall  be 
pleased.  If  it  be  a  square,  it  will  seem 
less  than  it  really  is,  and,  if  a  lengthened 
parallelogram,  larger ;  and,  according  to 
its  flatness  or  its  elevation,  the  eye  will 
be  deceived. 

"  A  small  spot  surrounded  by  high 
walls  has  a  bad  effect  and  a  gloomy 
appearance.  The  walls  being  of  different 
heights  gives  relief.  In  a  garden  of  an 
acre,  being  a  parallelogram  of  the  best 
proportion,  and  gently  elevated,  the 
north  wall  may  be  raised  to  the  height 
of  14  feet;  the  east  and  west  walls  to 
12,  and  the  south  wall  to  10  feet  above 
the  ground-level.  If  the  ground  slope 
considerably,  the  breakings  in  the  respec- 
tive heights  of  the  walls  will  be  less — 
they  may  be  only  a  foot ;  and  the  relief 
will  be  the  same,  or  nearly  the  same, 
to  the  eye,  in  ranging  along  their  sur&ces. 
In  a  garden  of  greater  extent,  the  walls 
may  be  raised  to  a  greater  height ;  but 
by  no  means  in  proportion,  if  it  extend 
to  several  acres.  The  extreme  height 
of  the  north  wall  of  any  garden  should 
never  exceed  18  feet;  and  containing, 
suppose  4  acres,  the  east  and  west  walls 
should  be  15,  and  the  south  wall  only 
12  feet  high,  in  order  that  it  may  give 
the  necessary  relief  to  the  eye.  In  a 
garden  400  feet  long,  and  300  feet  broad, 
which  forms  a  handsome  parallelogram, 
and  contains  something  above  two  English 
acres,  if  the  ground  lie  on  an  easy  slope, 
a  very  eligible  height  for  the  north  wall 
is  16  feet ;  for  the  east  and  west  walls,  14 ; 
and  for  the  south  wall,  12.  But  if  the 
ground  be  quite  level,  or  nearly  so,  tbe 
north  wall  being  the  same  height,  the 
east  and  west  walls  should  be  only 
13^  feet,  and  the  south  wall  11  feet  in 
height ;  or  the  east  and  west  walls  may 
only  be  13,  and  the  south  wall  10  feet 
high,  if  it  be  a  dead  level." 

Hothouses  being  in  general  built  against 


the  north  wall,  it  follows  that  its  height 
should  be  regulated  by  them;  but  in 
gardens  where  there  are  no  hothouses, 
we  see  no  reason  why  a  greater  height 
than  12  feet  should  be  indiilged  in. 

Kogers,  in  his  excellent  work  on  Fruit 
Trees,  p.  136,  says:  —  "Low  walls  are 
much  more  convenient  in  the  manage- 
ment of  the  trees  than  those  requiring 
ladders  to  perform  the  necessary  opera- 
tions; and  all  fruit  trees  extending 
horizontally  are  for  the  most  part  more 
fertile,  and  certainly  easier  defended, 
and  imder  more  control,  than  if  trained 
upright)  and  high  out  of  reach ;  so  that 
two  walls  6  feet  in  height,  with  trees 
planted  at  good  distances  from  each 
other,  will  yield,  during  any  term  of 
years,  much  more  fruit  than  one  wall 
12  feet  in  height  Besides,  high  walls 
are  by  no  means  necessary  for  the  crops 
of  either  a  fruit  or  kitchen  garden.  A 
free  ventilation  is  necessary  at  all  times. 
The  effects  of  high  winds  are  much  less 
to  be  dreaded  than  those  of  foul  stag- 
nated air,  pent  up  all  round  with  lofty 
walls." 


§  7. — ^ARRANGING  WALLS  TO  SUIT 
VARIOUS  SITUATIONS 

Where  the  ground  is  level,  or  falling 
gradually  to  the  south,  little  more  is 
required  than  to  erect  the  walls  so  that 
their  coping  may  run  parallel  to  the 
ground  surface,  and  in  such  cases  the 
proportions  given  in  the  last  article 
will  suffice ;  for  it  is  of  great  conse- 
quence to  the  good  effect  of  the  garden, 
when  finished,  that  the  walls  be  arranged 
to  suit  the  cast  of  the  ground.  On  this 
mibject  Nicol  makes  the  following  judi- 
cious remarks:  ''In  designing  and  laying 
out  a  modem  garden,  a  degree  of  taste, 
as  well  as  of  fitness  or  propriety,  ought 
to  be  displayed — ^the  basis  of  which  is 
the  right  placing,  proportioning,  and 
constructing  of  the  walls.  If  these  be 
properly  set  down,  so  as  to  answer  the 
cast  of  the  ground,  and  be  raised  to 
proper  heights,  according  to  its  extent, 
the  rest  is  easy,  and  follows  as  a  matter 
of  course. 

"In  this  particular  branch  of  garden- 
ing, utility  and  simplicity  ought  to  go 
hand  in  hand,  otherwise  true  taste  will 


COLOUR  OF  GARDEN  WALLS. 


77 


be  wanting.  It  is  not  in  curves,  circles, 
and  ogees,  we  shall  find  satis&ction.  The 
walliB,  if  the  ground  will  admit  of  it, 
should  all  run  in  direct  lines.  They 
may  he  huilt  level,  or  they  may  be 
inclined,  so  as  to  suit  the  general  cast 
of  the  ground ;  hut  the  nearer  to  a  level, 
the  better  they  will  please.  The  eye  is 
distracted,  and  the  idea  totters,  in  behold- 
ing any  building  apparently  unstable. 
We  can  look  upon  a  mast  placed  oblique, 
or  on  a  tree  growing  aslant,  with  firm- 
ness and  satisfaction,  because  we  know 
the  one  is  supported  by  ropes,  and  the 
other  by  roots;  but  on  a  wall  running 
much  off  the  level,  we  look  with  a  degree 
of  distrust  and  fear.** 

After  some  remarks  regarding  shelter 
and  situation,  he  proceeds  :  "  If  the 
norUi  wall  can  be  placed  quite  level,  and 
also  the  south  wall  on  a  lower  level, 
and  so  as  that  the  east  and  west  walls 
shall  fall  from  north  to  south  a  foot  in 
thirty,  or  in  twenty-five  —  and  if  the 
ground  be  lengthened  from  east  to  west 
in  the  proportion  of  three  to  two,  the 
extent  being  2  or  3  acres — on  such  a  spot 
may  be  erected  a  garden  that  will  not 
Ml  to  please. 

**  Next,  on  a  spot  of  the  above,  or  of 
similar  dimensions,  sloping  so  to  the 
south,  and  not  level  from  east  to  west, 
but  sloping  a  few  feet  (perhaps  one  in 
fifty)  to  the  east — in  this  case  the 
vails  should  run  directly  parallel  to  each 
other,  both  with  respect  to  latitude  and 
to  inclination ;  otherwise  the  eye  will  be 
displeased  with  the  distorted  appearance 
of  the  coping  when  at  the  fiill  height 
Next,  all  as  here  described,  and  the 
ground  sloping  to  the  south  and  to  the 
west;  and  next  a  dead  level  spot, — in 
which  case  particularly  the  walls  should 
he  of  (fifferent  heighta  But  ground  fall- 
ing to  the  north,  or  very  much  distorted, 
should  be  avoided,  as  being  very  unfit 
for  erecting  walls  or  other  buildings  upon : 
on  which  a  complete  modem  garden 
cannot  be  formed,  without  considerable 
difficulty  and  a  great  additional  expense. 

''  In  all  cases,  the  wall  should  be  free 
and  open,  especially  the  south,  east,  and 
west  waUs,  that  they  may  be  covered  on 
both  sides  with  fruit  trees.  They  are 
erected  at  a  very  considerable  expense — 
and  why  should  a  yard  of  their  surfaces  be 
lost  ?  They  should  be  sheltered  by  distant 


plantations,  if  the  groimd  be  not  naturally 
sheltered,  and  may  very  properly  be 
surrounded  by  shrubbery  or  standard 
fruit  trees,  provided  these  do  not  come 
too  near  them,  or  shade  them  from  the 
Sim.  If  a  clear  border  and  walk,  the 
breadth  of  20  or  30  feet,  intervene  be- 
tween the  wall  and  the  shrubbery,  the 
trees  planted  against  them  will  be  suffi- 
ciently free  and  exposed." 

Many  large  and  excellent  gardens,  it 
must  be  admitted,  could  be  instanced 
where  no  regard  has  been  paid  to  the 
above  rules,  but  which  have  been  en- 
closed with  walls,  without  regard  to 
straight  lines  or  parallel  heights.  These, 
however,  are  not  models  to  copy  from, 
but  to  avoid,  if  the  object  is  to  have  a  sym- 
metrical  garden  claiming  b^j  pretension 
to  artistic  taste.  Nor  can  such  gardens 
have  the  same  appearance  of  order  and 
design  as  those  where  the  rules  of  art 
have  been  attended  to.  There  is  an  ex- 
ception, however,  to  this  rule — namely, 
as  regards  gardens  of  irregular  outline 
and  greatly  diversified  \mdulation  of 
surfiice.  The  walls  in  such  cases  should 
run  so  as  to  accord  with  the  general  lie 
of  the  ground ;  and  of  such  gardens  there 
are  many  excellent  examples. 


§   8. — COLOUR  OF  GARDEN  WALIA 

Walls  are  in  general  left  of  the  colour 
of  the  materials  of  which  they  are  com- 
posed. It  appears,  however,  by  experi- 
ments repeatedly  made,  that  dark-coloured 
walls  absorb  and  radiate  more  heat  than 
those  of  any  other  colour,  and  hence  are 
supposed  to  accelerate  the  ripening  of 
fruit  grown  against  them  somewhat 
sooner.  The  property  of  a  black  colour 
to  absorb  and  radiate  heat  is  undeniable : 
whether,  however,  blacking  walls,  when 
completely  covered  with  the  branches 
and  foliage  of  trees,  is  likely  to  have 
much  effect  on  the  fruit,  is,  we  confess,  a 
refinement  in  gardening  we  have  never 
been  able  to  feel  very  fully  satisfied  re- 
garding. 

On  this  subject  we  extract  the  follow- 
ing answer  to  a  correspondent  in  "  The 
Gardeners'  Chronicle,'*  1842,  (p.  161  :) 
"The  quantity  of  solar  heat  absorbed 
and  reflected  must  together  be  the  same, 
whatever  the  colour  of  the  materials  may 
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be,  all  other  circtimstanoefl  being  equal. 
A  dark-ooloured  wall  absorbs  more,  and 
reflects  less,  than  a  light^soloured  one; 
but  in  the  case  of  either  dark  or  light 
coloured,  the  amount  of  heating  rays  im- 
pinging on  them  is  the  same.  Reflected 
solar  rays,  being  of  less  intensity  than 
those  that  are  direct,  do  not  scorch  the 
bark  of  trees ;  and  with  still  less  reason 
can  such  an  effect  be  attributed  to  the 
gradual  radiation  of  heat  from  your 
blackened  wall.  Direct  solar  rays  will 
ralBe  a  thermometer,  placed  againstlBouth 
wall,  as  much  as  100®  Fahr.  above  the 
freezing-point,  and  the  exposed  parts 
only  of  naked  stems  are  frequently 
injured.  The  parts  of  such  stems  as  are 
next  the  wall,  and  consequently  most 
exposed  to  its  radiation,  have  not  been 
noticed  to  be  injured,  so  &r,  at  least,  as 
our  observations  have  extended:  nor  is 
it  likely ;  for  the  heat  from,  this  source 
will  rarely,  if  ever,  be  equal  to  50**  above 
the  freezing-point,  or  half  as  much  as 
that  occasioned  by  direct  solar  rays.**  It 
clearly  appears  that  the  colour  of  walls 
is  practically  of  no  importance  what- 
ever, although  in  theory  it  may  seem  to 
be  so.  The  best  colour,  therefore,  is  that 
of  well  burned  bricks  for  new  walls,  and 
that  of  Mulgrave  cement  for  such  old 
ones  as  have  been  repaired. 

"The  radiation  during  night  and  in 
cloudy  weather,*'  says  Loudon,  "is  in 
proportion  to  the  absorption  during  sun- 
shine ;  the  one  operation  neutralises  the 
other.  If,  indeed,  we  could  insure  a 
powerful  absorption  from  a  bright  sun 
during  the  day,  and  retain  the  radiation 
by  a  canvass  or  other  screen  during  the 
night,  a  considerable  increase  of  tempera- 
ture might  probably  be  the  result ;  but 
the  number  of  cloudy  days  in  our  cli- 
mate, in  proportion  to  those  of  bright 
simshine,  is  not  favourable  to  such  an 
experiment  White  walls  will  heat  the 
air  around  the  leaves  most  through  the 
day,  from  reflection,  as  these  are  seldom 
close  to  the  wall ;  and  the  extreme  cold 
will  not  be  so  great  at  night,  which  is 
most  dangerous.  Black-coloured  walls, 
though  they  absorb  heat  during  the  day, 
will  not  retain  it  to  give  off  at  night,  as 
it  will  be  conducted  through  the  wall,  in 
great  part,  during  the  day,  and  any  little 
retained  be  speedily  radiated  off  in  the 
early  part  of  the  night."   If  there  be  any 


colour  worse  than  another,  it  is  certainly 
that  of  cheny  red  bricks,  possessing  in 
themselves  no  extra  property  of  abeorb- 
ing  heat  from  the  sun,  and  of  all  oolours 
himnonising  least  with  the  surrounding 
scenery.  The  nearer,  therefore,  bricl^ 
are  brought  to  a  subdued  stone  colour — 
and  this  can  be  readily  done  in  the  making 
— so  much  the  better.  It  was  long  sup- 
posed that  colour  had  great  influence  on 
radiation  and  absorption.  By  exposing 
variously  coloured  sur&oes  to  the  heat  of 
the  sun,  their  absorbing  power  was  found 
to  be  in  the  following  order — black,  blue, 
green,  red,  yellow,  and  white.  Hence  it 
would  naturally  be  expected,  that  the 
radiating  powers  of  differently  coloured 
bodies  would  be  in  this  order,  and  that 
by  painting  a  body  of  a  dark  colour  we 
should  increase  its  radiating  power. 
Such,  however,  is  not  the  case — for  the 
absorption  and  radiation  o{  simple  h^at^  or 
heai  without  light,  depends  on  the  nature 
of  the  surface  rather  than  on  colour. 
Heat  of  low  temperature,  or  that  which 
proceeds  from  bodies  at  a  low  tempera- 
ture, becomes  less  connected  with  colour 
the  lower  the  temperature.  Hence  sun 
heat,  which  is  at  a  low  temperature  in 
northern  latitudes^  can  have  little  greater 
effect  on  a  dark-coloured  wall  than  on 
walls  of  other  colours. 


§  9. — CONSTRUCTION  OF  GARDEN 

WALLS. 

Garden  walls  are  variously  constructed 
with  a  view  to  economy,  utility,  and 
effect — as  the  following  examples  will 
sufficiently  show. 

The  solid  brick  waU, — ^This  is  the  most 
common  as  well  as  the  simplest  of  all 
walls;  and  where  the  height  does  not 
exceed  6  or  7  feet,  9  inches— that  is,  the 
length  of  a  common  brick — ^will  suffice 
for  the  thickness,  this  being  found  suffi- 
ciently strong  without  the  aid  of  piers. 
When  from  7  to  12  feet  in  height,  U 
inches — that  is,  the  length  of  one  brick 
and  breadth  of  another — ^will  be  required ; 
walls  of  greater  height  ought  to  be  18 
inches  thick,  or  the  length  of  two  bricks. 
Such  walls  are  foimd  to  be  sufficiently 
strong  even  when  hothouses  are  built 
against  them,  as  they  have  a  resisting 
support  from  the  necessary  sheds  and 
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offiMB  behind.  The  great  objection  to  mdes  together,  at  diatancee  of  a  few  feet 
fkinch  vails  is,  that  both  sides  cannot  be  apart ;  but  this  is  quite  unneoeesarj,  the 
wrou^t  fair — in  other  words,  both  but-  _,  „  etroDg  adhesion  of  the  grout- 
faosB  will  not  be  even.  This  arises  &om  ing  to  the  inner  sides  of  the 
diflerence  in  the  length  of  the  bricks  ;  bricks  being  quite  sufficient. 
Ibr  allhouii^  all  are  cast  in  the  same  Where  walls  are  put  up  to  suit 
mould,  yet,  from  some  contracting  more  temporary  purposes,  thia  plan 
than  others  during  the  process  of  drying  should  not  be  adopted,  as  it  ia 
■nd  burning,  a  diSbrence  of  half  an  inch  almost  impossible  to  separate 
often  takes  plac«  in  their  length.  Thia  the  bricks  from  each  other  after 
mi^t  to  a  certain  extent  be  remedied  by  the  concrete  has  become  fully 
■electdng  thoae  to  be  used  as  headers,  set  By  this  plan  it  will  readily 
that  is,  those  which  are  laid  lengthways  be  seen  that  a  great  saving  of 
acrasB  the  wall ;  the  others,  of  greater  or  bricks  is  effected.  For  exam- 
less  length,  could  be  used  as  stretchers,  or  ple,a  14-inch  wall,  built  sohd, 
■noh  as  are  laid  lengthways  on  the  wall.  requires  3620  bricks  per  rod 
It  may  be  argued  that  bats,  or  half  or  English,  whereas,  by  this  plan, 
broken  bricks,  might  be  used,  as  both  1210  are  sufBcient,  being  the 
ends  could  be  laid,  so  as  to  he  fair  on  number  required  bo  build  two 
both  sides ;  but  the  bond  or  tfing  to-  T  4-inch  walls  only.  If  we  add 
gether  of  the  wall,  whioh  is  the  re^  use  Q  to  this  the  expense  of  the  con- 
of  the  headers,  wonld  not  be  effected,  and  crete,  we  shall  find  that  the  brick  and 
consequently  the  strength  of  the  wall  concrete  wall  is  much  the  cheapest  and 
would  be  greatly  lessened.  9-inch  walls  most  durable,  both  being  of  Uie  same 
are  all  very  well  when  only  one  side  is  thickness. 

to  be  wrought  fair,  as  against  banks,  in  TA»  brick  and  Hon*  aall. — This  kind 
the  case  of  ha-ha's,  ice  S-inch  hollow  of  stone  wall  ia  often  built  in  Scotland, 
walla  may  be  wrought  fair  on  both  sides,  where  stone  is  cheap,  and  bricks  in  gene- 
but  not  with  common  bricks,  aa  will  be  ral  expensive— the  object  being  to  save 
noticed  hereafter.  the  latter,  and  at  the  same  time  have  all 
It  ought  to  be  remarked  here,  that  the  the  advantages  of  a  brick  wall  on  one 
English  brick  is  about  8j  inches  long^  side,  usually  the  south.  The  principal 
though  generally  called  9  inches;  where-  part  of  the  wall  is  built  with  stone  and 
u  the  Scottieb  brick  is  10  inches  long,  &ced  with  brick,  on  what  is  called  brick- 
and  hence  such  walls  are  in  Scotland  on-bed  fashion.  Thia  is  in  very  few  casea 
called  10-inch  walls.  But  since  the  duty  a  cheap  wall,  the  extra  labour  on  the 
has  been  taken  off  bricks,  they  may  be  stone  part  raising  ita  cost  to  that  of  a 
made  of  any  size;  and,  consequantiy,  the  brick  wall  throughout 
thickness  of  walls  onght  not  to  be  calou-  Hollow  brick  ioalU.-~0{  these  there 
lated  by  inches,  but  by  bricks  and  half  are  now  several  kinds,  all  having  peculiar 
bricks,  according  to  their  size.  merits,  the  chief  of  which  are,  saving  of 
Tie  toUd  brick  and  concrete  mall,  fig.  material,  and  rendering  them  at  the  same 
W.— This  method  of  construction  is  often  time  capable  of  being  heated  by  smoke 
adopted  to  economise  bricks,  and  is  as  and  hot  air,  or  hot  water  either  in  cast- 
follows:  The  sides  are  carried  up  brick  iron  pipes  or  gutters.  Hollow  walls,  in 
on  bed,  and,  whatever  thickness  is  in-  consequence  of  a  circulation  of  air  con- 
tended, the  space  between  is  filled  up  with  stantly  going  on  through  every  part  of 
rough  gravel,  stone  chips,  broken  brick-  their  interior,  are  much  drier  than 
bats,  or  any  dry,  hard  material.  As  the  sohd  walls,  and  hence  much  warmer, 
building  goes  on,  thin  hot  lime  grouting  The  principal  walls  in  the  new  gardens 
is  pour«d  into  the  heart  of  the  wall  till  ^  at  Dalkeith  are  hollow,  12  feet  high,  and 
the  spaces  between  the  packing  are  com-  1 6  inches  thick.  They  are  constructed 
pletely  filled.  This  adheres  to  the  side  as  follows : — Upon  a  solid  rubble  stone 
brickwork,  and  cements  the  whole  to-  foundation,  rising  to  within  6  inches  of 
getber  into  one  aolid  mass.  Some  brick-  the  sur&ce,  nine  courses  of  bricks  are 
layers  run  in  header^  or  bricks  laid  laid  on  bed,  and  form  the  »de  of  the 
acroM  the  wall,  with  a  riew  b>  tie  the  waU ;  the  tenth  course  on  each  tdde  baa 
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headers  laid  across  and  meeting  in  the 
middle  at  -every  3  feet,  which  binds  the 
Fiff  £1  ^^ '  ^^^  headers,  being  1 0 
inches  long,  have  2  inches 
cut  off  the  end  of  each,  and 
have  a  whole  brick  laid  over 
them ;  the  open  space  below 
is  occupied  with  the  hot- 
water  pipes,  as  in  the  an- 
nexed dii^ram,  fig.  51.  The 
same  process  is  carried  on 
up  wards,  only  changing  the 
place  of  the  headers  so  that 
they  shall  not  be  imme- 
diately above  each  other. 
The  three  last  coiirsea  at 
the  top  are  built  solid,  to 
prevent  the  escape  of  heat 
through  the  coping. 

Walls    built    upon    this 
principle,  as  well  as  figs.  53 

and  54,  afford  an  equal  degree  of  heat  to 

both  sur&oes,  and  hence  are  valuable  for 

east  or  west  walls. 
Fig,  62  represents  another  form  of  this 

wall,  adapted  to  south  aspects,  or  where 

Pig.  62.  Tig.  S3.      ***!  ^T^  "  ™- 

_   quired  on  one 

side  only — the 
front       being 
in  S-inch  and 
the     back   in 
1 5- inch  work. 
Fig.  63  IB- 
presents      the 
section    of    a 
hollow      wall, 
the    aides    of 
which  are  tied 
t(^ther      by 
means  of  pieces 
of  thick  hoop- 
iron    bent    at 
the  ends  and 
turned     dowu 
3  inches  on  the  outer  sides.     And  fig.  64 
shows  another  economical  wall  tied  in  a 
somewhat  similarmonner;  but  to  prevent 
the  iron  from  being  seen,  the  bent  part  is 
let  2  inches  into  the  middle  of  the  bricks, 
a  portion  of  them  being  pierced  with  boles 
before  they  are  put  into  the  kiln.     Iron 
wire,  half  an  inch  in  diameter,  will  be 
found  sufficiently  strong  for  this  purpose. 
Such  walls  OS  the  two  last  maybe  heated 
by  causing  the  smoke  and  hot  air  to  pass 
through  them  from  top  to  bottom ;  and 


the  soot  can  be  cleared  out  by  removing 
p.     , .  portions  of  the  coping  and 

'*'  brushing  it  down  to   the 

bottom,  from  whence  it 
can  easily  be  removed  by 
making  openings  at  con- 
venient distances,  or  better 
by  having  openings,  with 
sUding  cast-iron  covers, 
built  in  the  walla  near  the 
ground.  Such  walls  may 
also  be  heated  by  hot-water 
pipes,  or  open  gutters  run- 
ning along  the  bottom. 
Thesewalla  are  an  invention 
of  our  own,  with  a  view  to 
save  material— 1210  bricks 
only  being  required  for  a 
rod  of  work,  while,  at  the 

same    time,    provision    is 

made,  as  described,  for  heating  them. 

Fig.  55  represents  the  cross  and  longi- 
tudinal sections  of  a  hollow  wall  heated 

Fie.S6. 
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Upon  the  tank  principle,  and  as  exempli- 
fied by  us  in  the  garden  of  James  M'Fee, 
Esq.,  of  Langhouse,  near  Greenock,  for 
the  first  time,  where  it  has  given  every 
satisfaction.  We  also  had  the  honour  to 
furnish  the  late  Earl  Talbot  with  draw- 
ings for  a  similar  wall  for  his  garden  at 
Ingestrie  Hall,  Staffordshire. 

These  walls,  as  in  the  preceding  ex- 
amples, are  constructed  of  4-inch  sides, 
and  are  12  feet  high,  and  16  or  20  inches 
broad,  according  to  the  length  of  the 
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bricks  used — of  course  leaving,  in  the 
former  case,  the  opening  within  10  inches 
wide,  which  admits  of  a  flow  and  retui*n 
gutter  of  4  inches  each.  The  bottom 
and  top  of  these  tanks  are  formed  of 
Caithness  pavement  three-fourths  of  an 
inch  thick,  and  cut  to  exactly  the  outside 
width  of  the  wall,  or  Bangor  slates  of  the 
same  breadth,  half  an  inch  thick,  and  of 
as  great  lengths  as  can  be  conveniently 
procored  to  lessen  the  number  of  joints, 
may  be  substituted.  These  joints,  in  all 
eases,  should  be  half-checked,  and  put  to- 
gether with  the  best  white  lead.  The 
flow  and  return  water  may  be  separated 
by  having  a  thin  slate  partition  set  on 
edge,  and  inserted  into  a  groove  cut  in 
the  centre  of  the  pavement  forming  the 
floor  or  bottom  of  the  tank.  Three 
conraes  of  tanks  may  be  used  for  a 
12-feet  wall,  but  one  or  two  will  be  suffi- 
cient for  those  of  less  heights-— as  the 
smoke  and  heated  air,  passing  the  boiler, 
may  be  conveyed  either  along  the  top 
or  bottom  of  the  wall,  so  that  no  heat 
from  the  fuel  may  be  lost  The  three 
courses  next  the  top  are  built  solid,  to 
prevent  the  escape  of  heat  through  the 
coping. 

The  longitudinal  section  shows  the 
boiler  a  under  the  wall,  from  the  top  of 
which  two  4-inch  cast-iron  pipes  rise — ^the 
one  to  deliver  the  hot  water  to  the  tanks, 
and  the  other  to  convey  the  cold  water 
back  to  the  boiler  again.  Only  one  pipe 
can  be  shown :  the  other  stands  imme- 
diately behind  it  Nozzles,  ccee,  are  at- 
tached to  these  pipes,  each  fiimished 
with  a  stopcock,  the  handle  of  which 
passes  through  the  wall,  to  fleusilitate  the 
operation  of  turning  oflT  or  on  the  water 
to  any  portion  of  the  wall  intended  to  be 
heated.  By  this  arrangement  it  will  be 
Been  that  the  whole  or  any  part  of  the 
wall  may  be  heated  at  pleasure.  The 
smoke  and  heated  air  which  pass  the 
boiler,  and  which  are  in  most  cases  com- 
pletely lost  by  passing  upwards  through 
the  chimney,  ascend  as  indicated  by  the 
arrows,  and  may  be  made  to  pass  along  to 
the  right  hand  or  to  the  left  by  means  of 
dampers  placed  in  the  flue  at  b.  The 
boiler  shoidd  be  placed  in  the  middle  of 
the  space  to  be  heated,  if  the  walls  are 
level,  as  by  that  means  the  water  has 
only  to  travel  half  the  distance  before  it 
re-enters  the  boiler  to  become  heated 
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again.  Indeed,  in  regard  to  all  modes  of 
heating  walls  by  hot  water,  this  arrange- 
ment of  the  boiler  should  never  be  de- 
parted from,  unless  in  cases  of  diflerence 
of  levels,  when  the  boiler  should  be  placed 
at  the  lowest  point 

Objections  will  be  started  to  this  mode 
of  heating,  by  some,  on  the  plea  that  such 
tanks  cannot  be  made  water-tight  for  any 
length  of  time ;  and  by  others,  that  the 
walls  must  be  rendered  damp  by  evapo- 
ration. The  latter  has  in  no  case  been 
borne  out  by  experience,  as  the  evapora- 
tion is  confined  to  the  depth  of  the  tank ; 
and  if  the  water  is  withdrawn  by  a  waste 
pipe  in  autumn,  at  a  time  when  it  is 
heated  to  its  utmost  extent,  the  heat  in 
the  material  will  dry  up  the  water  ab- 
sorbed, and  4eave  the  tanks  as  dry  as  any 
other  part  of  the  wall.  The  only  con- 
sideration of  moment  to  be  thought  of 
is  the  difference  of  expense  between  such 
a  mode  of  heating  and  that  of  pipes,  and 
this  can  only  be  fairly  estimated  by  local 
circumstauce& 

Deam^s  hollow  brick  wall — Mr  Deam, 
an  English  architect  of  considerable  emi- 
nence, has  invented  several  walls,  built  on 
the  hollow  principle,  both  to  economise 
material  and  render  the  walls  less  liable 
to  damp.  The  subjoined  diagrams,  figs. 
56,  57,  which  show  the  elevation  and 
section  of  part  of  a  wall,  copied  from  the 
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"  Encyclopffidia  of  Cottage,  Farm,  and 
Villa  Arcliitecture,"  will  show  the  princi- 
ple. "The  three  lower  courses  q,  the 
upper  one  of  which  is  proposed  to  be 
level  with  the  floor,  are  intended  as  a 
footing  to  the  superstructure,  and  are  laid 
in  what  is  called  the  old  English  manner, 
consisting  of  alternate  courses  of  headers 
and  stretchers.  The  next  course  above  is 
a  stretching  course  on  edge,  />,  and  the 
backing  course  is  like  it,  leaving  an  inter- 
val between  of  the  width  of  half  a  brick : 
these  are  then  covered  with  a  heading 
course  laid  flat ;  and  the  same  system  is 
pursued  until  the  whole  height  required 
be  attained." 
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Fig.  A8  ie  a  plan  of  the  upper  couree  of 
Fig.  68.  the  footingi  Bhow- 

iug  the   manner 
of    bonding    the 
angles.    The  dot- 
ted linea    denote 
the  course  above 
of  heading  bricka 
'.  laid  flat   The  two 
_  bricks    on    edee, 
-  marked  « «  at  ue 
angle,  will  be  reversed  in  ever;  other 
coutw. 

Fig.  59  shows  the  elevation  of  a  wall  bo 

conatmcted.    The  advantages  of  Deam's 

hollow    walls 

*"     ■  are  a  saving 

^  of  one-third  of 

1  the  number  of 

~  brickH,aa4500 

J  are     required 

~  for  a   rod  of 

~  reduced  brick- 

^  work,  accord- 

—;  ing     to     the 

5  uEual      mode 

of    building; 

whereas  3000  are  sufficient  according  to 

Deam's  plan.     Nor  is  it  only  in  bricks 

that  the  saving  is  effected ;  half  the  mortar 

will  suffice,  and  the  labour  is  just  the  same. 

Fig.  60  exhibits  the  elevation,  fig.  61  the 

Fig.  80.  Fig,  81. 
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section,  and  fig.  62  the  plan  of  another 
mode  of  building  hollow  wall^  recom- 
mended by  the  same  architect  Instead 
of  the  bnck-on-edge  ootirses,  half  bricks 
may  be  used  as  stretohers ;  and  to  pro- 
vide these  half 
Kg.  62.  bricks    economi- 

cally, and  with- 
out the  trouble  of 
cutting  them  with 
the  trowel,  as  is 
usually  done,  he 
proposes  to  cut 
them  half  th  rough 
witha  Bharpkuife, 


or  piece  of  wire,  while  in  a  soil  state, 
prior  to  their  being  put  into  the  kiln  : 
after  burning  they  will  separate  easily 
by  giving  them  a  slight  stroke  on  the 
part  opposite  to  where  they  have  been 
already  partially  separated.  This  was  a 
great  saving  formerly ;  for,  had  they  been 
moulded  half  brick  size  at  first,  they 
would  have  been  charged  double  duty, — 
that  is,  each  half  brick  would  have  been 
charged  the  same  as  awhole  one.  In  the 
section,  fig.  61,  the  three  courses  of  foot- 
ing are  ^own  solid ;  the  elevation  only 
represents  the  wall  above  the  footing  or 
ground-level. 

Hollow  walls  of  14  or  18  inches  in 
thickness  may  be  constructed  by  running 
up  the  sides  of  bricks,  either  on  edge,  or 
better  on  bed,  to  the  height  of  eight  or 
ten  courses,  and  running  a  course  of 
headers  through  the  wall,  of  bricks  made 
corresponding  in  length  to  the  thickness 
of  the  wall ;  or  these  may  be  laid  in  3  or 
4  feet  apart,  and  the  course  made  good 
with  half-sized  common  bricks. 

Holhw  stime  waUt. — Stone  walls  may 
be  built  hollow,  with  a  view  to  heat  them, 
either  by  causing  the  smoke  and  hot  air 
to  circulate  through  them,  or  by  hot 
water  in  glass,  earthenware,  or  metal 
pipes.  In  constructing  them,  two  long 
2-inoh  planks  are  set  on  edge  parallel  tn 
each  other,  and  kept  separate  to  any  dis- 
tance by  coupling  screws.  These  are 
placed  in  the  centre  of  the  intended  wall, 
and  the  sides  are  carried  up  in  rubble,  or 
coursed  stones,  as  high  as  the  planks. 
The  screws  are  then  slackened,  which  al- 
lows the  planks  to  come  together,  and  so 
be  easily  lifted  up,  and  set  for  another 
course.  Headers,  or  stones  sufficiently 
long  to  go  through  the  wall,  are  set  in  at 
convenient  distances,  to  bind  the  sides 
together.  The  late  Mr  Loudon  proposed, 
in  building  hollow  stone  walls,  to  employ 
a  hollow  light  deal  box,  fig.  63,  *'  3  inches 
in  thickness,  3  feet  long,  and  2  feet  deep ; 


the  vacuities 
of  the  pro- 
per width. 
It  has  two  rings  in  its  upper  side,  by 
which  means  it  may  be  easily  drawn  up 
to  about  two-thirds  of  its  height,  at  which 
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height,  two  catches,  a  a,  at  each  end,  will 
fly  out  hj  means  of  weight  at  their  tails, 
as  shown  at  a  ;  and  these  will  hold  the 
gauge-box  in  its  proper  station  till  it  may 
require  again  to  be  raised."  It  will  readily 
be  seen  that,  by  the  use  of  this  box,  the 
yacuities  will  be  perpendicular ;  whereas, 
by  using  planks  in  the  way  described 
above,  they  will  be  horizontal,  and  calcu- 
lated for  the  circulation  of  heat  by  either 
of  the  means  proposed,  which  the  perpen- 
dicular yacuities  would  not  admit  of. 
The  great  advantage  of  hollow  stone  walls 
is  to  resist  damp,  and  hence  they  are 
well  adapted  for  dwelling-houses. 

Stone  walls,  built  sufficiently  thick  to 
admit  of  the  interior  being  filled  up  with 
loose  stones  without  mortar,  are  warmer 
than  solid  ones  of  the  usual  size,  parti- 
cularly in  the  case  of  walls  having  a 
southern  aspect ;  because  the  heated  air 
from  the  sun,  passing  through  the  south 
side,  is  retained  amongst  the  loose  stones, 
and  prevented  from  passing  through  the 
north  or  cold  side  by  conduction — ^the  cold 
side  having  a  tendency  to  abstract  the  heat 
from  the  south  or  warmer  side.  Hence  all 
south  walls,  of  whatever  material,  should 
be  of  greater  thickness  than  those  facing 
the  east  or  west,  if  it  is  vrished  that  the 
greatest  amount  of  heat  should  act  on  the 
9cvtk  side ;  because,  from  the  much  greater 
cold  on  the  north  side,  it  is  continually 
abstracting  heat  from  the  warmer  side 
opposite  to  it  Walls  with  east  and  west 
eiposoies  are  more  uniform  in  tempera- 
ture on  both  sides,  as  they  are  not  subject 
to  the  same  rule — they  receive  heat 
equally,  and  part  with  it  equally. 

iSt7wr/beFf  AMno  brici  tM^.— This  wall 
is  the  invention  of  Mr  Silverlock,  a  re- 
spectable nurseryman  at  Chichester,  and 
has  been  extensively  used  both  for  gar- 
den walls  and  dwelling-houses.  ''It  is 
constmcted  of  bricks  set  on  edge,  each 
course  or  layer  consisting  of  an  alternate 
series  of  two  bricks  placed  edgeways,  and 
one  laid  across,  forming  a  Sickness  of 
9  inches,  and  a  series  of  cejls,  each  cell  9 
inches  in  the  lengthway  of  the  wall,  4 
inches  broad,  and  4^  ii^ches  deep.  The 
second  course  being  laid  in  the  same 
way,  but  the  position  of  the  bricks  alter- 
nating, or  breaking  joint  with  the  first,  the 
result  will  evidently  be  a  hollow  wall, 
with  communicating  vacuities  of  the 
above  stated  dimensions,  equally  distri- 


buted from  the  bottom  to  the  top  of  the 
wall.  Fig.  64  shows  the  elevation  of  such 
a  wall,  which  differs  only  from  the  hollow 

Fig.  64. 
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wall  of  Beam  in  being  carried  up  in 
Flemish  instead  of  English  bond.  Fig. 
65  shows  the  manner  in  which  piers  may 

Fig.  65. 


be  built  in  such  walls,  so  as  to  project 
equally  on  both  sides,  for  application  to 
the  east  and  west  walls  of  gardens,  both 
sides  of  which  are  equally  valuable  for 
training  fruit  trees ;  and  fig.  66,  how  a 

Fig.  66. 


pier  may  be  built  on  one  side  only,  for 
application  to  the  north  and  south  walls, 
the  south  sides  of  which  are  chiefly 
valuable  for  fruit  trees.  The  saving  in 
this  wall  is  one  brick  in  three,  but  the 
bricks  and  mortar  must  be  of  the  best 
quality.  One  great  advantage  of  these 
walls  is,  that  they  admit  of  being  equally 
heated  throughout,  by  a  tube  of  hot  water 
conducted  along  the  interior,  just  above 
the  surface  of  the  ground.  It  is  evi- 
dent that  brick  wdls  on  the  same  plan 
might  be  built  of  18  inches  or  2  feet  in 
width,  or  indeed  of  any  width,  by  joining 
two  9-inch  hollow  walls  together,  as  in 
fig.  67,  which,  if  a  garden  wall,  might  be 

Fig.  67. 
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heated  on  one  side,  without  being  heated 
on  the  other,  by  carrying  up  the  heading 
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conrsea  solid  from  the  bottom,  as  in  fig.    course  having   alternate   Taoanciee,  by 

68,  or  better  with  a  brick-on-edge  wall  in     leaving  out  every  other  brick,  as  fig.  70. 

—En^.  of  Cottage,  Fotm,  and  Villa  Ar- 
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The  hot-water  walla  at  Wobum  Abbey, 
of  which  fig.  71  is  the  plan,  deserve  espe- 
cial notice  as  being  one  of  the  best  ex- 
amples exhibited  of  that  mode  of  heating. 
They  occupy  those   parta  of  the  north 

Fig.  71. 


wall  not  covered  with  glass.  "  The  pipes 
are  introduced  along  a  cavity  that  com- 
mences within  a  few  inches  of  the  bottom 
of  the  wall,  and  is  continued  to  the  top, 
but  is  connected  by  piers  that  are  carried 
up  about  4  feet  apart,  which  unite  the 
back  and  front  of  the  wall  together,  and 
render  it,  although  hollow,  equal  to  a 
solid  wall  in  strength  :  they  ar«  also 
found  more  economical  in  the  erection, 
as  there  ia  a  considerable  saving  of  mate- 
rials."— FoRBSB  in  Hortut  WobumauU. 

We  have  shown  the  ground-plaa  of 
this  hot  wall  because  it  is  different  from 
those  adopted  by  ourselves,  and  is  in  fact 
a  double  hollow  wall— Mr  Atkinson's  ob- 
ject being  to  prevent  the  loss  of  heat  by 
its  passing  through  the  north  side. 

Hitehe»  pattnt  rioted  briei  wall  is 
thus  described  in  the  "Supplement  to 
the  Encyclopedia  of  Cottage,  Farm,  and 
Villa  Architecture;" — "The  bricks  are 
much  larger  than  usual,  and  the  walls  ai« 
said  to  be  stronger,  and  twenty  per  cent 


cheaper.     Fig.  72  represents  a  longitudi- 
nal section  of  a  9-indi  header,  and  a  port 


ii^ 
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of  one  course  of  9-inch  work.  .From  this 
it  will  be  seen  that  the  headers  and 
stretchers  arc  rebated  together,  and  form 
two  eitemal  faces  of  brickwork  enclosing 
a  hollow  space,  or  series  of  hollow  spaces. 
Each  of  the  headers  has  two  dowel-bolea 
through  it  in  the  direction  of  its  height, 
and  is  hollowed  out  on  the  under  side,  as 
shown  in  the  fig.,  so  that  these  spaces 
communicate  with  one  another  by  means 
of  the  dowel-holes  throughout  the  whole 
extent  of  the  wall.     Now,  into  each  of 
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these  chambers,  as-  each  course  is  laid,  a 
concrete,  properly  compounded  of  gravel 
and  lime,  is  introduced,  and  the  whole, 
when  finished,  is  thus  rendered  a  solid 
and  well  combined  mass. 

"The  appearance  presented  by  walls 
built  in  this  manner  is  imiform  and  bold — 
each  brick  being  5  inches  high  and  pro- 
portionably  long.  Very  little  mortar  is 
required  for  laying  the  bricks;  so  that,  if 
affected  by  frost,  the  work  may  be  re- 
paired at  small  cost  For  garden  walls, 
bricks  are  specially  made  with  two  dowel- 
holes  in  them,  so  that  iron  rods  or  oaken 
stakes  may  be  passed  through,  thus 
stringing  tbem  together,  the  interstices 
being  fiUed  up  with  concrete :  a  shows 
the  plan  of  one  of  these  bricks,  and  h  ex- 
hibits a  section  of  garden  walling  con- 


Kg.  78. 


structed  with  them.  A 
footing  of  concrete,  about 
12  inches  in  thickness,  is 
first  thrown  in.  Upon  this 
is  laid  one  course  of  9-inch 
work,  and  one  course  of 
splayed  bricks,  made  for 
t£e  purpose,  from  whence 
commences  the  6-inch 
walling  of  dowelled  bricks, 
terminating  with  a  bead- 
brick  and  coping  of  the 
same  material,  set  in  ce- 
ment At  certain  intervals 
angular  piers  are  formed  to 
strengthen  the  wall;  and 
iron  rods,  as  before  men- 
tioned, are  introduced  in 
various  places.  One  of  the 
latter  is  shown  in  fig.  73, 
passingthrough  the  bottom 
courses  into  the  concrete. 
The  cost  of  a  wall  thus 
constructed,  with  6-inch 
bricks,  including  the  coping 
and  piers,  but  exclusive  of 
the  concrete  footing,  is  about  five  shillings 
per  yard,  (being  little  more  than  the 
price  of  wooden  fencing,)  and  a.  similar 
wall  may  be  built  of  4-inch  bricks  for 
four  sbillingB  per  yard.  For  horticultiuul 
purposes  the  patentee  has  occasionally 
glazed  the  face  of  his  bricks :  this  is  the 
case  with  a  garden  wall  in  the  garden  at 
Hampton  Court  Palace,  built  by  him 
sereral  years  ago."  This  wall  we  have 
frequency  seen,  and  can  testify  to  its 
great  merits.     The  specimen  alluded  to 


Fig.  74. 


is  trellised  with  copper  wire  run  length- 
ways, and  fastened  by  eyed  holdfasts  in 
the  wall;  for  such  a  wall  would  soon  be 
ruined  by  the  barbarous  system  of  driv- 
ing nails  into  it 

Fig.  74  shows  the  plan  of  another 
mode  of  building  hollow  brick  walls,  14 

inches  thick, 
with  only  a 

II       in       I!       in    small    nura- 

ber  of  bricks 
additional 
to  those  re- 
quired for  a  9-inch  wall.    The  follow- 
ing description    and   plan  is  from  the 
"  Encyclopsedia  of  Cottage,   Farm,  and 
Villa  Architecture:" — "Fig.  64  shows 
the    plan,    or  first    course    of    bricks, 
of  such  a  wall,  and  all  the  rest  is  mere 
repetition.    Walls  built   in    this    man- 
ner may  be  carried  to  the  height  of  10 
or  12  feet  without  any  piers,  and  hence 
they  are  suitable  for  the  walls  of  gardens. 
For  the  purpose  of  heating,  two  courses  of 
cross-bond  may  be  left  out,  on  a  level  with 
the  surface  of  the  ground,  in  order  to  leave 
room  for  a  hot- water  pipe,"  or  hot-water 
gutter,  "which,  in  consequence  of  the  ver- 
tical vacuities,  will  heat  the  whole  wall." 
In  regard  to  the  economy  of  such  a 
wall  Mr  Loudon  makes  the  following  cal- 
culations : — "  If  we  suppose  that  only  half 
the  amount  of  cross-bond  is  used,  then 
the  saving  of  bricks  will  be  still  greater. 
A  rod  of  solid  9-inch  brickwork  requires 
4500  bricks;  a  rod  of  hollow  14- inch 
brickwork,  such  as  fig.  74,  requires  3600 ; 
and  a  rod  with  only  half  the  amount  of 
cross-bond  shown  in  the  figure,  requires 
3200  bricks.     If  the  whole  of  the  brick- 
work  were  set  on  edge,  then,  for  a  com- 
mon 9-inch  wall,  hollow,  the  number  of 
bricks  required  per  rod  will  be  3000 ;  for 
a  14-inch  wall,  hollow,  but  with  bricks 
set  on  edge,  the  number  required  per  rod 
wiU  be  about  2800 ;  and  for  a  wall,  brick 
on  edge,  with  only  half  the  cross-bonds, 
the  number  per  rod  required  will  be 
about  2500." 

Brick  walls  7^  inches  thick  may  be 
used  for  gardens,  and,  by  a  peculiar  mode 
of  laying  them,  the  walls  may  be  made 
fair  on  both  sides,  and  sufficiently  strong. 
The  following  is  the  mode  of  constructing 
them  as  described  in  the  work  last  quot- 
ed:— "These  7^-inch  brick  walls  are 
formed  of  bricks  of  the  common  size,  and 
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of  bricks  of  the  aame  length  and  thick- 
nesB,  but  of  only  half  the  width  of  the 
common  bricks,  by  which  means  they  can 
be  'worked  fiur'  on  both  sides.  These  are 
laid  side  by 
aide  as  in 
n  fig.  75,  in 
which  a  re- 


Pig.  7fi. 


presents 
the  first  course,  and  5  the  second  coui-se. 
The  bond,  or  tying  together  of  both  sides 
of  the  wall,  is  not  obtained  by  laying 
bricks  across,  (technically  headers,)  but 
by  the  fiiU-br^th  bricks  covering  half 
the  bi'eadth  of  the  broad  bricliB, 
^-  '^^-  when  laid  over  the  narrow  ones, 
as  shown  at  b,  and  in  the  Tertical 
section,  fig.  76.  Besides  the  ad- 
vantage of  being  built  fair  on 
both  tddes,  there  beinff  no  headtrt, 
or  throuffh-artd-Chrouffh  briekt,  in 
these  walla,   the  rain  is  never 


obtained ;  whilst,  by  the  parallel  longi- 
tudinal cavities,  ample  security  for  diy- 
nesa  is  afforded,  and  great  bcility  pre- 
sented for  ventilation,  as  well  as  for  the 
conveyance  of  artificial  heat  The  saving 
effected  by  the  use  of  these  bricks,  when 
made  at  a  fair  price,  is  stated  in  the 
"Builder"  to  be  from  twenty-five  to  thirty 
per  cent  on  their  cost,  with  a  reduction 
of  twenty-five  per  cent  on  the  qnontity  of 
mortar,  and  a  similar  saving  on  the  la- 
bour, when  done  by  workmen  accustomed 
to  them.  On  making  inquiry,  we  learn 
that  the  coat  of  these  bricks,  delivered  in 
London,  is  nearly  X9  per  tJiousand.  If 
such  is  the  case,  we  cannot  see  how  the 
saving  above  stated  is  made  out. 

Fluid  walk,  fig.  77,  have  been  long  in 
use,  but  are  now  superseded  by  the  use 

Fig.  77. 


sequently  drier  than  the  inside  of  a  wall 
9  inches  in  thickness.  The  only  draw- 
back that  we  know  against  them  is,  that 
the  narrow  or  half-breadth  bricks  must 
be  made  on  purpose." 

Since  the  resthctioa  has  been  taken 
off  brickmakera  as  to  mze,  by  the  abo- 
lition of  the  duty,  bricks  may  be  made 
of  any  form  or  capacity  we  please ;  there- 
fore some  of  the  ingenious  contrivances 
we  have  stated  may  shortly  become  ob- 
solete, and  bricks  yet  be  made  of  a  size 
to  imitate  stone  ashlar,  and  perforated 
or  hollowed  out  to  admit  of  heating, 
and  lessening  the  weight  upon  the  foun- 
dations. We  have,  indeed,  already  an  ex- 
ample of  a  large  house  in  Edinburgh  built 
of  fire-clay  bricks,  which  at  the  distance 
of  only  a  few  yards  may  readily  be  mis- 
taken for  a  poUahed  ashlar  building.  The 
stone  Bills,  Hntels,  and  rebates  of  the  doors 
and  windows  are  all  of  the  same  material 

Amongst  the  latest  improvements  in 
brickmaking,  we  may  notice  Roberts' 
patent  hollow  bricks,  employed  in  the 
conatruotion  of  his  Royal  Highness 
Prince  Albert's  model  houses,  erected  in 
Hyde  Park.  By  the  form  adopted  by 
Mr  Roberts,  a  perfect  bond,  running 
longitudinally  through  the  centre  of  the 
wall,  is  secured ;  all  headers  and  verti- 
cal joints  passing  through  it  are  avoided ; 
intenud  as  well  as  external  strength  is 
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of  hot  water.  The  disadvantages  of  flued 
walls  are,  that  the  heat  is  not  equally  dis- 
tributed— those  parts  nearest  the  furnace 
being  too  hot,  while  those  most  remote 
from  it  are  not  heated  at  all ;  the  soot 
accumulates  in  them,  and  is  not  easily 
removed;  and,  beyond  either  of  these 
objections,  an  ordinary  furnace  will  heat 
only  something  like  400  square  feet,  or 
40  feet  in  length  of  a  wall  10  feet  high, 
while  the  same  amount  of  fiiel  will  heat 
nearly  as  well  3000  square  feet,  or  300 
feet  in  length  of  a  l&-foot  wall,  if  hot 
water  is  employed.  In  such  a  case  the 
boiler  should  be  placed  under  the  mid- 
dle of  the  wall,  and  the  circulation  be 
carried  on  to  the  right  hand,  and  also 
to  the  left,  150  feet  each  way.  Were 
it  possible  to  circulate  heated  (ur,  un- 
accompanied with  smoke,  with  a  force 
sufficient  for  it  to  travel  at  the  same  rate 
as  hot  water,  there  would  be  advan- 
t^es  attending  flued  walls,  such  as  they 
have  hitherto  not  possessed.  In  the 
present  state  of  horticultural  improve- 
ment, we  do  not  think  that  flued  walls 
will  in  future  be  attempted  fiirther  than 
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for  oonyeying  the  smoke  and  heated  air  House.  Thesewere  described  by  Mr  Shiells, 

that  passes  the  boiler  along  them,  for  the  the  very  intelligent  gardener  there,  in  the 

purpose  of  economising  the  heat  which  ''  Gardeners'  Magazine,"  (vol.  iii.  p.  670,) 

woiUd  otherwise  escape  at  the  chimney  top  accompanied  with  the  annexed  diagram, 

—the  great  dependence  being  on  the  heat  fig.   78  :   "  Our  mode  of  heating  these 

from  the  water  to  effect  the  end  in  view,  walls,"  says  the  author,  "  is  simple  but 

The  best  flued  walls  we  have  seen  are  effectual.     As  will  be  seen'*  by  the  illus- 

those  exemplified  in  the  garden  at  Erskine  tration, ''  there  is  an  open  space,  with  a 

Pig.  78. 
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damper  placed  immediately  over  it,  where 
the  smoke  and  heated  air  enter  the  wall 
from  the  furnace  at  a ;  this  damper  re- 
gulates the  heat  through  the  whole  wall, 
I  found,  when  the  damper  was  drawn 
about  4  inches,  a  sufficient  portion  of  the 
smoke  and  heated  air  passed  through  the 
two  under  flues  to  produce  the  necessary 
d^ree  of  heat  in  these  flues ;  and,  after 
passing  through  these,  being  again  united 
to  that  part  ascending  through  the  open- 
ing left  at  a,  the  whole  body  of  smoke 
then  ascends,   and  passes   through  the 
third  and   upper  flues,  by  which  these 
are  heated  a  little  more  ^an  the  lower 
ones.      This"   Mr  Shiells  "considers  a 
great  advantage,  because  the  upper  part 
of  the  wall  is  more  exposed  to  the  cold 
air,  and  less  benefited  by  the  reflection  of 
beat  firom  the  ground;  besides,  the  shoots 
there  are  generally  more  luxuriant  and 
spongy,  and  consequently  later  in  ripen- 
ing.   No  trellis  is  required  for  this  wall ; 
for,  if  the  damper  be  properly  fixed,  there 
is  no  danger  of  overheating  any  part  of 
it;  the   only   part  where  danger  from 
overheating  is  to  be  apprehended  is  where 
the  heat  enters  from  the  furnace,  which 
is  18  inches  from  the  wall,  and  2  feet 
below  the  surface  of  the  ground.     To 
prevent  the   roots  of  the  trees  on  the 
south  side  of  the  wall  from  being  injured 
by  the  heat,  4-inch  brickwork  is  carried 
up,  opposite  the  furnace,  to  within  a  few 
inch^  of  the  surface,  with  a  2-inch  cavity 
h.    As  the  heat  rises  above  the  surface. 


it  enters  the  wide  space  e,  from  whence  it 
is  immediately  directed  through  the  wall. 
I  have,"  Mr  Shiells  observes,  "however, 
a  yard  or  two  of  the  wall,  at  the  warm 
end  of  the  under  flues,  a  little  thicker,  c7, 
as  flued  walls  are  always  warmest  towards 
the  top  of  the  flues.''     The  idea  struck 
Mr  Shiells,  "  that  if  one,  two,  or  more 
bricks  (according  to  the  depth  of  the  flues) 
were  built  across  the  upper  ends,  they 
would,  by  confining  the  draught  of  smoke 
towards  the  bottom  of  the  flues,  tend  to 
equalise  the  heat  in  them.     This  did  not 
answer"  his  expectation,  "  for  it  retained 
too  much  of  the  heat  in  the  under  and 
third  flues,  which  caused  a  deficiency  in 
the  second  and  upper  ones ;  but  having 
bricks  run  across  the  upper  part  of  the 
cooler  ends  of  the  second  and  upper  flues 
is  of  considerable  advantage,  as  a  means 
of  retaining  the  heat  in  &ese  flues,  and 
making  the  heat  throughout  more  equal 
and  uniform,  and  requiring  less  fire ;  in- 
deed, walls  upon  this  construction  never 
require  large  fires. 

"  If  it  were  desirable  to  warm  the 
upper  part  of  the  wall  only,  by  withdraw- 
ing the  damper,  and  applying  a  small 
fire,  this  would  be  accomplished  without 
warming  the  lower  part  of  the  wall. 
Depth  of  flues,  2  feet  6  inches,  2  feet, 
2  feet  3  inches,  and  1  foot  6  inches; 
width,  74  inches;  bottom  of  lowest  under 
flue,  1  foot  from  the  surface ;  top  of  upper 
flue,  7  inches  from  the  coping;  thickness 
of  the  wall,  about  1  foot  9  inches.     By 
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reducing  the  open  space  a  in  the  fined 
wall  to  about  30  inches,  the  damper 
may  be  dispensed  with ;  but  by  retaining 
it,  the  heat  can  be  regulated  according  to 
circumstance&" 

We  have  made  this  long  extract,  be- 
cause we  are  convinced  that  this  is  the 
most  complete  system  of  heating  by 
smoke  flues  hitherto  accomplished.  We 
do  not,  however,  think  it  by  any  means 
so  good  as  heating  by  hot  water,  whether 
in  pipes  or  gutters. 

JSwing's  patent  gUus  walls. — ^The  applica- 
tion of  glass  in  the  construction  of  gar- 
den walls  is  only  one  of  the  many  uses  to 
which  this  most  imperishable  of  all  mate- 
rials may  be  applied.  We  had  thought 
of  the  probability  of  such  an  application 
at  a  very  early  time  in  the  preparation 
of  this  work,  not  dreaming,  however, 
that  such  an  application  was  soon  to 
be  realised.  We  confess  that  our  ideas 
went  no  further  than  securing  durability 
and  elegance  at  a  cost  much  less  than  that 
of  the  unsightly  brick  and  still  more  un- 
sightly stone  walls  hitherto  in  use,  by 
employing  glass  in  the  way  we  have 
described  pavement  and  slate  walls  to 
be  constructed.  It  was  therefore  with 
much  pleasure  that  we  were  private- 
ly informed,  some  months  ago,  of  Mr 
E wing  8  invention ;  and  this  pleasure  was 
increased  when  we  were  favoured  by  him 
lately  with  drawings  of  it  The  accom- 
panying plate  and  description  will  clearly 
show  their  construction.  But,  first,  we 
should  state  something  of  the  advantages 
expected  to  be  realised  from  their  use,  as 
well  as  the  disadvantages,  if  any,  that 
may  exist. 

We  believe  Mr  Ewing's  walls  will 
insure  complete  protection  to  the  blos- 
soms in  spring,  which  open  walls  do  not 
afford ;  that  they  will  ripen  many  fruits, 
and  consequently  the  young  wood  of 
various  kinds  of  fruit  trees  too  delicate  to 
withstand  with  impunity  our  variable 
climate— which  walls,  as  at  present  con- 
structed, do  not  in  all  situations  and  sea- 
sons sufficiently  accomplish;  that  they 
will  improve  the  flavour  of  the  fruit  by 
keeping  it  dry,  and  consequently  increas- 
ing the  temperature  around  it;  that  they 


will  present  to  us  the  means  of  ripening 
the  peach  and  the  grape  at  much  less  ex- 
pense than  in  the  cumbersome  and  ex- 
pensive peach-houses  and  vineries,  as  too 
often  at  present  constructed,  and  of  eco- 
nomising fuel — as  the  space  to  be  heated, 
when  artificial  heat  is  required,  is  small 
when  compared  with  that  of  ordinary  hot- 
houses. Another  important  advantage  is 
their  excluding  rain,  while  they  admit 
nearly  as  much  light  to  the  trees  as  if 
they  were  in  the  open  air,  and  at  the  same 
time  permit  the  ^lest  amount  of  venti- 
lation to  be  given  in  all  weathers.  They 
will  secure  the  preservation  of  the  young 
wood  and  foliage  during  the  evaporating 
and  blighting  winds  of  spring,  and  sudden 
changes  through  the  summer,  by  which 
alone  the  health,  and  consequently  the 
age,  of  the  trees  will  be  preserved  and 
prolonged.  And  last,  although  not  least, 
they  will  permit  the  abandonment  of 
brick  and  stone  walls,  which  are  both  in- 
elegant and  expensive  structures. 

These  are  the  general  advantages,  so 
far  as  they  can  be  stated  at  present,  in 
the  absence  of  practical  experience. 

That  objections  will  be  started  to  this 
innovation  upon  long-cherished  usage  is 
certain.  Let  us  now  inquire  as  to  the 
grounds  of  these.  The  angle  of  elevation, 
upon  which  so  much  stress  has  been  laid 
by  some,  is  here  comparatively  disr^ard- 
ed,  as  these  glass  walls  stand  perpendicular 
to  the  earth's  sur&ce,  or  nearly  so.  Would 
not,  therefore,  a  departure  from  the  per- 
pendicular be  better  adapted  for  the 
transmission  of  the  rays  of  solar  heat  and 
light  to  the  trees  within?*  The  amount 
of  heat  gained  by  hollow  glass  walls,  when 
solar  rays  only  are  depended  on,  may 
amount  during  the  day,  when  the  requi- 
site ventilation  is  in  full  operation,  to 
about  6*  or  8*  above  that  of  the  external 
air.  This,  no  doubt^  is  a  considerable  addi- 
tional degree  of  temperature,  but  it 
would  be  much  greater  if  there  were  a 
heat-absorbing  and  heat-reflecting  me- 
dium placed  within  the  walls;  for  neither 
the  foliage  nor  branches  would  absorb  or 
reflect  that  element  Any  opaque  body 
introduced  would  greatly  diminish  their 
transparency,  which,  barringthis  objection, 


*  Since  our  plate  was  engraved  and  issued,  we  have  heard  from  Mr  Ewing  that  this  suggestion 
has  to  some  extent  been  anticipated :  his  glass  walls  being  now  constructed  4  feet  wide  at  TOttom, 
and  18  inches  at  top,  and  thus  receiving  some  degree  of  inclination. 
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is oneof  their  principal  merits.  Slate  wotdd 
be  an  excellent  material  for  this  purpose, 
and,  we  believe,  the  only  one  that  could  be 
advantageously  employed,  as  it  is  both  a 
good  absorber  and  reflector  of  heat 
Wood  would  be  objectionable,  on  account 
of  its  being  a  positire  non-conductor  of 
heat,  unless  it  was  painted  black,  and 
coated  with  asphalte ;  and  metal  would  ab- 
sorb and  reflect  heat  during  the  heat  of  the 
day,  but  would  also  absorb  cold  during  the 
cold  at  night,  thus  rendering  the  extremes 
of  day  and  night  temperature  much  greater 
than  they  are  under  present  circumstances. 

These  walls,  as  at  present  projected,  are 
intended  to  range  from  north  to  south, 
and,  without  the  intervention  of  an  opaque 
reflecting  body,  will  afford  to  the  trees 
light  and  solar  heat  from  the  time  the 
8im*s  rays  strike  them  in  the  morning 
until  they  diverge  from  them  in  the  after* 
noon— theastragals  and  sash  frames  break- 
ing the  full  force  of  the  rays  at  noon : 
they  tiius  possessing  one  of  the  chief 
merits  of  ridge-and-furrow  roo&. 

With  an  opaque  body  in  the  centre  of 
the  wall,  the  trees  wotdd  be  circumstanced 
exactly  like  trees  upon  an  east  and  west 
exposure,  protected  by  a  glass  screen  in 
front— the  former  deriving  advantage  only 
from  the  morning,  and  the  latter  from 
the  afternoon  sun.  On  a  southern  expo- 
sure, with  a  heat-absorbing  and  reflecting 
body  between,  such  as  slate,  the  southern 
side  only  would  derive  much  benefit  from 
the  sun — ^the  north  nothing  but  protection 
from  rain  and  cold,  with  a  very  limited 
supply  of  heat  But  on  the  other  hand, 
instead  of  constructing  these  walls  with 
a  double  glass  surface,  were  they  con- 
structed with  a  single  surface  of  that 
materia],  and  that  used  on  the  south  side 
only,  great  advantages  would  be  gained 
by  extending  in  length  a  single  surface 
instead  of  a  double  one.  A  glass  wall 
upon  the  principle  shown  by  fig.  107, 
having  hot-water  pipes  placed  along  the 
bottom,  is  in  our  opinion  the  very  perfec- 
tion of  the  principle;  for  with  that  ap- 
pliance to  insure  a  due  temperature,  the 
walls  running  even  from  north  to  south, 
peaches  and  grapes  might  be  ripened  to 
full  maturity,  air  and  light  being  so 
abundantly  supplied;  and  it  is  probable 
that  on  these  iJie  success  depends  more 
than  on  beat,  whatever  amount  of  it  may 
iiave  been  obtained  with   a  deficiency 
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of  both  or  either.  Glass  walls  construc- 
ted on  Mr  Swing's  principle  must  afford 
a  much  greater  amount  of  these  ele- 
ments than  fruit-houses  as  at  present 
constructed.  As  to  the  accumulation  of 
solar  heat,  we  cannot  see  how  this  can  be 
calculated  upon,  because  the  rays  of  heat> 
having  passed  through  the  glass  on  one 
side,  will  escape  by  passing  through  the 
other,  leaving  the  trees  within  in  a  tem- 
perature Httle  above  what  they  would 
have  if  placed  against  a  south  wall.  But 
we  have  in  the  hollow  glass  walls  full 
security  from  atmospheric  injuries,  the 
trees  being  protected  from  frost,  snow, 
and  rain — ^and,  what  in  our  opinion  is 
of  vast  importance,  enjoying  a  complete 
security  against  those  evaporating  and 
blighting  winds  of  spring,  which  in  our 
climate  are  even  worse  than  frost  itself. 
The  trees  being  enclosed,  admits  of  their 
being  fumigated  or  sulphurated,  which 
cannot  be  effected  with  a  shadow  of  ad- 
vantage in  the  case  of  trees  on  open  walls. 
Under  both  the  modifications  of  opening, 
ample  means  are  presented  for  carrying  on 
the  necessary  operations  of  pruning,  dis- 
budding, thinning,  and  gathering  the  fruit 
The  covering  in  at  the  top  is  of  vast  impor- 
tance,as  the  trees  will  be  kept  dry,  which,  in 
certain  conditions  of  the  atmosphere,  will 
be  equal  to  several  degrees  of  temperature. 

The  simplicity  of  the  construction  is 
very  perfect,  substantial,  and  cheap. 
Could  we  see  how,  without  lessening  the 
transparency,  the  solar  heat  could  be  ar- 
rested from  passing  directly  through,  we 
would  without  hesitation  prefer  them, 
for  general  and  late  crops  of  peaches  and 
grapes,  to  most  ordinary  fruit-houses. 
For  the  securing  and  hastening  the 
ripening  of  apricots,  plums,  cherries,  the 
finest  Flemish  pears,  and  the  best  French 
and  American  apples,  and  for  the  conser- 
vation of  exotic  plants,  we  think  them  in- 
valuable. For  early  forcing,  we  would  have 
our  doubts,  even  with  hot-water  pipes ;  for, 
although  the  internal  space  to  be  heated 
is  small,  the  loss  of  heat  in  consequence 
of  so  large  a  surface  of  glass,  without  any 
absorbent  body  in  connection  with  it, 
must  be  great. 

Nevertheless,  with  all  the  objections  we 
have  stated,  we  hail  the  invention  as 
one  that  will  be  found  to  possess  many  im- 
portant advantages  over  brick  and  stone 
walls.   The  respectability  of  the  inventor, 
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andthehigbstandingof  the  partiestowhom 
he  has  intrusted  the  manufacturing  mani- 
pulations, will  be  a  sufficient  guarantee 
that  the  works  will  be  creditably  executed. 

Glass  walls  upon  Mr  Swing's  principle 
are  at  present  erecting  in  the  fine  gardens 
at  Bodorgan,  and  at  other  places  imder 
his  direction;  a  short  time  will  prove 
either  their  merits  or  defects.  It  would, 
indeed,  be  too  much  to  expect  that  any 
new  invention  should  be  all  perfection  at 
first,  and  more  especially  one  so  widely 
different  from  structures  hitherto  em- 
ployed to  effect  similar  ends;  aU  of  these, 
however,  being  defective  in  one  important 
feature  — -  namely,  complete  protection 
from  atmospheric  influence&  Whatever 
success  may  attend  the  employment  of 
such  structures,  one  thing  is  certain,  that 
the  move  is  in  the  right  direction ;  for  in 
gardens  of  the  first  order  we  must  now  have 
elegance  in  design,  as  well  as  mere  utility. 

Plate  XL  shows  the  elevation,  ground- 
plan,  and  sections  of  Ewing's  glass  walls. 

Fig.  1 ,  A,  elevation  of  a  wall  9  feet  high, 
glazed  with  16-ounce  sheet  glass,  in 
framed  sashes,  constructed  so  as  to  slide 
upon  a  double  iron  rail  set  on  stone 
blocks,  and  forming  the  base  of  the  cast- 
iron  framework  which  constitutes  the 
body  of  the  wall.  These  rails,  being 
separated  from  each  other  as  much  as  the 
thickness  of  the  sashes,  readily  pass  each 
other  when  admission  to  the  trees  is 
required ;  or  indeed,  as  in  similar  cases, 
may  be  entirely  removed  by  running 
them  out  at  each  end.  The  lower  edge 
of  the  bottom  sash-rail  is  hollowed  out, 
and  provided  with  castors,  which,  being 
hollow  in  the  middle,  ride  on  the  rails 
and  move  with  great  £Eusility.  The  top 
rails  run  in  a  groove  formed  for  them  in 
the  iron  coupUng,  which  ties  the  tops  of 
the  upright  iron  columns  together — ^the 
intention  of  this  movement  being  to  en- 
able the  owner  to  get  free  access  to  the 
trees,  for  carrying  on  the  necessary  ope- 
rations of  culture,  Sec  The  alternate 
sashes  are  shown  open. 

Fig.  1,  B,  is  elevation  of  a  wall  of  the 
same  dimensions ;  but  instead  of  the 
sashes  moving  as  in  the  above,  they  are 
here  opened  by  means  of  pivot-hinges 
attached  to  the  top  and  bottom  comers 
of  one  of  the  side  rails ;  and  by  the 
provision  shown  by  fig.  7,  may  be  opened 
simultaneously  to  any  extent  required. 


It  will  be  observed  in  this  case,  that  the 
sashes  are  about  one-third  narrower  than 
in  the  former  case,  to  render  them  less 
liable  to  accident  when  open. 

Fig.  2  is  the  ground-plan  of  both  the 
above  forms^  showing  tiie  iron  rails  as 
secured  to  the  stone  plinths  on  both 
sides  of  the  wall. 

Fig.  3  shows  the  framework  bolted 
down  to  the  stone  plinths;  the  roof^  which 
is  in  glass  panels,  shut  down ;  the  rones  or 
gutters  on  each  side  of  roof,  for  taking  off 
rain  water ;  and  the  double  trellis  in  the 
centre,  to  both  sides  of  which  the  trees 
are  to  be  trained. 

Fig.  4  shows  the  trellis  arranged  along 
the  inner  sides  instead  of  in  the  centre,  as 
in  fig.  3.  The  top  is  also  shown  open  for 
the  purpose  of  ventilation,  and  two  hot- 
water  pipes  are  placed  near  the  surfiEU^  of 
the  grotmd. 

Fig.  5  shows  a  double  trellis  in  the 
centre.  The  top  ventilation  is  also  some- 
what different  from  the  last 

Fig.  6,  showing  the  end  view,  requires 
no  explimation. 

Spencer's  ff  lass  walls. — These  walls  have 
recently  been  brought  into  notice  by  Mr 
Spencer  of  Bowood,  to  whom  we  are 
indebted  for  our  diagram  and  descrip- 
tion. In  some  important  points  they 
differ  from  the  glass  walls  of  Mr  Ewing — 
indeed,  so  much  so  as  to  rank  rather  in 
the  character  of  narrow  span -roofed 
houses  than  as  glass  walls.  They  have 
the  advantage  of  affording  more  accom- 
modation within  :  the  glass  is  placed  at 
a  better  angle  of  elevation  than  those  we 
have  just  described,  although  in  this 
respect  Mr  Ewing  has  made  provision  to 
construct  walls  with  the  same  slope 
also.  We  think  Mr  Spencer's  design 
would  have  been  more  complete  had  the 
copings  at  the  top  been  of  glass  instead 
of  zinc,  for  the  purpose  of  admitting  the 
perpendicular  rays  of  light  and  heat 
The  idea  of  having  the  glass  removable 
is  good,  so  far  as  the  culture  of  plums, 
cherries,  pears,  &c.,  is  concerned;  but 
we  fear  that  peaches,  nectarines,  vines, 
and  apricots,  would  require  the  protec- 
tion of  the  glass  during  winter  even  in 
the  south  of  England — and  certainly  so 
in  the  north  of  England  and  Scotland. 
Another  merit  they  have  in  our  estima- 
tion, is  the  economy  of  construction, 
which  must  be  considered  another  step 
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in  the  right  direction,  in  doing  away 
with  the  antiquated,  expensive,  and 
labour-wasting  detailsof  ponderous  rafters 
and  framed  sashes. 

The  following  description  will  explain 
oar  fig.  79  of  the  section,  while  fig.  80  is 
a  section  of  the  astragal    The  width  of 

Kg.  79. 


the  structure  at  the  bottom  is  8  feet, 
tapering  to  18  inches  at  the  top.  The 
ends  of  the  house  fisu^e  the  south  and 
north.  The  astragals  are  of  iron,  and 
fixed  into  a  top  and  bottom  rail :  they 
are  formed  flat  at  top,  and  on  them  the 
glass  is  laid,  and  kept  in  its  place  by  a 
bead,  which  is  screwed  down,  having  a 
thin  strip  of  Indian  rubber  between  it 
and  the  glass,  both  to  keep  the  glass 
steady  and  also  to  prevent  its  being 
broken  by  pressure  or  concussion.  We 
would  have  placed  a  similar  piece  under 
the  glass  also,  for  a  like  purpose.  No 
putty  is  used.  The  astragals  are  made 
to  take  out  of  their  fittings,  and  when 
the  beads  are  unscrewed  the  glass  is 
readily  removed,  and  packed  by  until 
again  required  The  coping  at  the  top, 
and  the  ventilators  at  the  bottom,  are  of 
zinc  or  galvanised  iron.  The  glass  is  18 
inches  in  width :  e  e  are  the  ventilators ; 
d  d  astragals ;  a  a  trellis  for  training  the 

trees  on  ;  c  <? 
^'^'  border;  ft  foot 

passage  along 
the  centre.  On 
fig.  80,  e  is  the 
screw;  J  bead; 
e  Indian  rub- 
ber, placed  be- 
tween the  glass 
and  astragal;     b  b  glass;   a  astragal 


The  operations  of  culture,  as  will  be 
seen,  are  carried  on  from  within ;  and 
from  the  general  construction,  many 
plants  may  be  protected  in  these  walls 
during  winter.  With  a  hot-water  pipe 
placed  at  each  side,  between  the  ti^Uis 
and  the  glass,  and  a  simple  mechanical  ap- 
pliance, to  effect  simultaneous  ventilation 
both  at  the  bottom  and  the  top,  we  would 
have  in  such  a  structure  all  that  is  re- 
quired for  ripening  wall  fruits  in  very 
great  perfection,  and  at  comparatively 
little  cost — ^indeed,  much  about  that  re- 
quired to  erect  a  common  brick  wall. 
Neither  Mr  Spencer  nor  Mr  Ewing  hold 
out  their  respective  inventions  as  com- 
pletely adapted  to  very  early  forcing,  but 
as  accelerators  and  protectors  only  ;  and 
so  far  as  this  goes,  both  are  entitled  to 
our  fullest  approval 

Wooden  toalls  have  the  property  of 
affording  shelter  from  the  winds;  but 
their  non-conducting  nature  unfits  them 
for  attracting  or  reflecting  solar  heat,  at 
least  to  such  an  extent  as  to  be  of  much 
utility  to  trees  trained  upon  them.  They 
may  indeed,  by  being  covered  with  coal 
tar,  asphalte,  or  perhaps  other  mineral 
matter,  particularly  of  a  black  colour,  be 
somewhat  improved.  Wooden  walls  are 
colder  in  winter  and  spring  than  brick 
ones ;  but  this  circumstance  is  often  an 
advantage,  by  retarding  the  blossoming 
of  the  trees,  and  lessening  the  risk  of 
their  being  injured  by  spring  frosts.  It 
has  been  suggested  to  construct  wooden 
walls  hollow,  and  to  fill  the  space  between 
the  boarding  with  pounded  charcoal,  coke, 
or  clinkers,  as  means  of  absorbing  heat 
during  the  day,  and  giving  it  out  during 
the  night  The  heat  that  would  pass 
through  an  inch-and-half  board  would  be 
so  trifling  that  it  could  never  be  calcu- 
lated upon  to  be  of  the  least  practical 
utility;  besides,  such  walls  would  be 
much  more  expensive  than  those  with  a 
single  surfisice  of  boarding.  Many  authors 
have  advocated  their  use;  and  amongst 
them  Nicol,  who  says  that  he  has  "  con- 
structed many  hundred  lineal  feet  of 
wooden  walls."  In  one  particular  that 
authority  differs  from  most  others,  inas- 
much as  he  places  them  out  of  the  perpen- 
dicular by  inclining  them  ''considerably 
towards  the  north — ^fig.  81 — presenting 
a  surfiftce  at  a  better  angle,"  as  he  thought, 
''  with  the  sun,  than  if  they  were  upright 
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They  are  placed  on  sloping  ground,  and 
range  in  five  ranges  or  lines,  due  east  and 
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west,  at  the  distance  of  7  yards  from  each 
other— the  southernmost  being  5  feet  high, 
and  the  northernmost  7 — composed  of  im- 
bricated boards  pitched  over  to  give  them 
durability  :  the  supports  are  set  on  (not 
in)  blocks  of  stone,  which  ore  sunk  in  the 
earth,  and  firmly  laid  on  solid  founda- 
tions." Such  walls,  we  ought  to  observe, 
are  available  on  one  side  only  for  the 
purpose  of  training  trees  against,  a  circum- 
stance that  will  ever  be  an  objection  to 
them.  Wooden  walls,  formed  of  well- 
seasoned  larch,  will  last  for  many  years ; 
and  we  apprehend  that  it  would  be 
advantageous  to  have  the  uprights  made 
of  cast-iron,  set  in  stone  blocks,  with  their 
aides  grooved  to  the  depth  of  2  inches, 
and  the  boarding,  2  inches  thick,  let  into 
the  grooves,  but  not  fastened  to  them  : 
the  whole  boarding  could  thus  be  removed 
during  winter,  and  the  blossoming  of  the 
trees  be  retarded  until  the  danger  of 
Fig. 


spring  frosts  was  passed.  The  uprights 
would  require,  however,  to  be  not  more 
than  4  or  d  feet  apart,  so  as  to  prevent 
the  boarding  from  warping.  If  the  board- 
ing shrink  a  httle  during  the  heat  and 
drought  of  summer,  it  will  fall  again  into 
its  place  without  showing  any  crevice 
when  these  are  over,  in  r^ard  to  colour- 
ing wooden  walls,  there  is  no  doubt  coal- 
tar  or  pitch  somewhat  increases  the 
warmth  of  them  ;  but  we  question  whether 
the  benefit  ariang  from  that  is  enough 
to  compensate  for  the  disagreeable  effect 
that  the  black  colour  produces.  As  to 
the  preservation  of  the  timber,  we  believe 
it  would  last  longer  without  than  with 
such  application.  The  split  oaken  pales 
used  in  England  for  park  palings  auffi- 
ciently  prove  the  durability  of  timber 
when  fully  enposed  to  the  atmosphere : 
they  last  for  ages  without  paint  or  pre- 
paration of  any  kind. 

Architectural  toalU. — Under  certain  cir- 
cumstances these  walls  are  admirable, 
particularly  in  situations  where  the  man- 
sion, offices,  itc.,  are  strictly  architectural. 
The  walls  in  the  kitchen  garden  at  Clore- 
mont  afibrd  an  instance  of  the  correct 
taste  of  Sir  John  Vanbrugb,  who  built 
them  to  harmonise  with  the  original  man- 
sion.   These  walls,  shown  by  fig.  62,  stUL 


remain  a  monument  of  his  massive  style, 
although  the  noble  mannon  with  wmch 
they  were  associated  has  long  been  de- 
molished, and  another  built  in  its  stead. 

We  may  here  correct  an  error  fallen  into 
by  Mr  Loudon  in  the  "  Enoycloptedia  of 
Gardening,"  &e.,  who  says  that  these 
gardens  were  constructed  from  designs  by 
Brown.  This  is  not  the  case.  The  kitchen 
garden  was  constructed  by  Vanbrugh,  and 
the  present  mansion  built  by  Brown.  It  is 
saia  to  have  been  the  only  house  entirely 
erected  by  that  artist,  although  he  altered 
and  added  to  many.  Our  authority  for 
this  was  the  late  Sir  John  Soone,  who 
received  his  first  lessons  in  architecture 


from  Brown  while  the  mansion  was  build- 
ing. Brown  executed  this  edifice  so  much 
to  the  satisfaction  of  Lord  Clive,  that  he 
employed  him  to  remodel  the  grounds, 
which  remain  in  nearly  the  state  in  which 
he  left  them,  and  form  one  of  the  earliest 
examples  of  his  peculiar  style.  We  have 
seen  a  print  of  Claremont  as  it  existed  in 
the  time  of  the  celebrated  Duke  of  New- 
castle ;  the  arrangement,  as  shown  by  i^ 
was  strictly  geometrical.  Not  a  vestige 
of  it,  however,  remains  at  this  day,  ex- 
cepting the  garden  walls  and  a  lofty  obe- 
lisk with  the  Newcastle  crest  on  the  top. 
Brown  levelled  the  terraces  and  filled  up 
the  basins  of  water ;  while  many  of  the 
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Kttlptored  ornaments  and  mural  decora- 
tions remained  as  useless  lumber,  and 
were  used  in  forming  the  foundations  of 
a  conservatory  built  by  Government  for 
the  lamented  Princess  Charlotte,  and 
ecarcely  finished  at  her  death. 

London  and  Wise,  eminent  in  their  day 
as  garden  architects,  constructed  several 
garden  walls  both  in  England  and  Scot- 
land upon  architectural  principles,  some 
of  which  still  remain.  The  walls  in  the 
botanic  garden  at  Oxford  are  of  a  highly 
architectural  character.   They  are  12  feet 

Fig. 


in  height,  with  a  coved  Gothic  cornice 
on  each  side,  under  an  elevated  Gothic 
coping.  They  are  also  of  stone,  laid  in 
deep  courses  and  smoothly  dressed,  asso- 
ciating well  both  with  the  antiquities  and 
architectural  structures  for  which  that 
ancient  city  has  been  so  long  conspicu- 
ous. A  slight  attempt  at  the  architectural 
style  was  exemplified  by  the  celebrated 
Adam,  at  Bfair-Adam  in  Kinross-shire. 

An  excellent  specimen  of  an  archi- 
tectural wall,  fig.  83,  a  and  h,  in  the 
Norman-Gothic  style,  has  within  these 
83. 


few  years  been  built  by  Mrs  S.  Erskine 
of  Donimarle,  near  Culross,  and  is  in- 
tended to  associate  with  the  mansion  now 
building  in  the  same  style,  all  from  de- 
signs by  that  excellent  lady.  We  have 
had  the  honour  of  being  consulted  by 
her  in  regard  to  connecting  this  wall  with 
the  mansion  by  a  conservatory,  of  which 
an  elevation  will  be  seen  in  its  proper 
place,  in  which  the  finest  collection  of 
orange  trees  exists  that  we  have  seen  in 
Britain,  with  the  exception  of  those  at 
Hampton  Court 

We  have  already  stated,  that  under 
certain  circumstances  architectural  gar- 
den walls  may  be  built  It  would,  how- 
ever, be  unwise,  at  least  it  would  be  a 
nolation  of  good  taste,  to  have  an  archi- 
tectural garden  near  or  belonging  to  a 
mansion  totally  devoid  of  architectural 
character.  We  have  been  mildly  rebuked 
by  onr  late  respected  friend  Mr  Loudon 
for  not  giving  a  certain  degree  of  archi- 
tectural display  to  the  walLs  of  the  new 
gardens  at  Dalkeith.  Our  reasons  for 
not  doing  so  were,  firsts  that  our  instruc- 
tions were  to  make  a  plain  and  useful 
garden;  and  next,  that,  had  we  built  them 
upon  architectural  principles,  they  would 
not  have  harmonised  with  the  mansion, 
from  which  they  are  not  far  distant 

Architectural  walls  have  advantages 
eren  so  fiir  as  culture  is  concerned.  The 
breaks  and  projections  afford  shelter  from 
the  cold,  cutting  winds  of  spring;  and 


this,  no  doubt,  led  partially  to  the  adop- 
tion of  them. 

Piered^archedyfiickedyOr  recessed  walls. — 
These  have  had  their  advocates  since  the 
days  of  Switzer;  modem  artists,  however, 
seldom  adopt  them.  The  arched  wall, 
fig.  84,  has  a  massive  and  imposing  effect, 

Fig.  84. 
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and  if  the  arches  are  sufiiciently  wide  to 
admit  of  a  tree  each,  the  effect  is  increased, 
and  the  protective  advantage  rendered 
more  obvious.  The  piers  may  be  planted 
with  the  hardier  sorts  of  fruit  trees,  trained 
upright  and  round  the  arches :  or,  in  a 
mixed  garden,  roses  or  other  ornamental 
plants  may  be  trained  upon  them,  either 
for  ornament,  or  for  affording  shelter  to 
the  fruit  trees,  as  recommended  by  Mr 
Gorrie. 

Walls  may  be  built  with  piers  for 
greater  strength,  as  well  as  for  breaking 
the  force  of  the  wind  in  sweeping  over 
their  surface.  These  piers,  however, 
should  not  project  far,  nor  should  they 
be  near  together :  each  panel,  as  in  fig. 
85,  should  be  proportioned  so  as  to  hold 
one  full-grown  tree.  In  high  and  exposed 
situations,  we  would  by  all  means  admit 
of  piered  walls,  if  only  for  the  shelter  they 
afford :  in  low  and  sheltered  situations. 
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where  their  utility  in  this  respect  may  be 
questioned,  we  would  dispense  with  them 

Fig.  85. 


altogether,   unless    in    connection   with 
other  architectural  buildings. 

Sunk  walls  are  not  so  frequently  met 
with  as  they  ought  to  be.  We  believe 
that  we  were  amongst  the  first  to  direct 
attention  to  them,  and  certainly  the  first 
who  published  diagrams  of  them,  {mde 
Practical  Gardener,  p.  36.)  In  high  and 
exposed  situations,  where  shelter  might 
be  difficult  to  provide,  their  utility  must 
be  obvious.  The  trees  should  be  planted 
on  the  sloping  bank,  and  bent  so  as  to 
reach  the  wall ;  and  for  this  purpose  half 
standards  are  the  best  To  guard  against 
damp,  a  drain  should  be  carried  along  close 
to  the  bottom  of  the  walls,  as  shown  in  the 

diagrams ;  and  in 
the  case  of  fig.  86, 
the  trees  may  be 
planted  behind  the 
top  and  trained 
downwards.  Ob- 
jections have  been 
made  to  simk  walls, 
on  account  of  their  supposed  liability  to  be- 
come damp,  and  consequently  cold.  This 
objection  cannot  holdgood  so  far  as  regards 
fig.  87,  for  it  is  to  all  intents  and  purposes 

Fig.  87. 


Fig.  86. 


we  have  seen  them  in  use,  and  had  as 
fine  fruit  from  them  as  from  any  other, 
and  certainly  much  earlier. 

The  only  instances  of  sunk  walls  we 
know  of,  were  those  once  existing  at 
Abercaimey,  in  Perthshire ;  those  at 
Walton,  near  Felixstow,  Suffolk ;  and  at 
Silverton  Park,  in  Devonshire. 

Inclined  walls, — We  have  already 
noticed  that  Nicol  used  wooden  walls, 
and  approved  of  them  having  an  incli- 
nation, so  as  to  present  a  better  aspect 
to  the  Sim  than  erect  ones  do.  The 
inventor  of  inclined  walls  appears  to 
have  been  De  Douillier,  tutor  to  the 
Marquis  of  Tavistock.  He  exemplified 
his  theory  in  the  then  celebrated  gardens 
at  Belvoir  Castle,  about  the  beginning 
of  the  eighteenth  centuiy,  and  also  wrote 
a  book  upon  their  supposed  merita  They 
were  opposed  by  Switzer,  Lawrence,  and 
Millar,  but  have  to  a  certain  extent  been 
approved  of  by  some  writers  of  more 
modem  times.  M.  Stofiels  of  Mechlin, 
or  Malines,  states,  in  the  '*  Horticultural 
.  Society's  Tiransactions,"  "  that  he  had  an 
opportunity  of  comparing  the  effect  of 
a  sloping  and  a  perpendicular  wall  in 
the  same  garden,  for  the  growth  of  peach 
trees,  and  that  the  result  was  greatly 
in  fisivour  of  the  former."  A  correspon- 
dent in  the  "  Gardener's  Magazine,** 
(vol.  ii.  p.  7,)  suggested  a  wall  of  this 
kind.  It  consisted  of  two  4-inch  walls, 
worked  in  cement,  5  feet  apart  at  the 
bottom,  and  inclining  on  both  sides,  so 
as  to  meet  at  the  top  in  the  width  of  a 
single  brick.  He  proposed  planting  the 
trees  inside,  and  taking  them  through 
a  hole  about  the  middle  of  the  wiill, 
and  to  heat  the  interior  with  fermenting 
material  —  plans  not  very  reconcilable 
with  good  practice. 

Inclined  walls  may  very  readily  be 

Fig.  88. 


as  dry  as  one  built  on  the  surface,  if  not 
more  so.  As  regards  fig.  86,  no  damp 
will  affect  it  if,  in  the  course  of  construc- 
tion, it  is  drained,  or  packed  behind  with 
loose  rubble  stones,  flints,  or  brickbats, 
and  small  openings  are  left  near  its  bot- 
tom for  the  admission  of  air  and  drainage 
of  water,  should  such  ever  be  required. 
Sunk  walls  are  not  an  idea  of  our  own; 


constructed  upon  the  principle  exhibited 
in   fig.  ^%y  which  represents   a  sloping 
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bank  cut  out  in  terracea,  the  baee  of  each  substance.  Advaiitage  was  taken  of  a 
incline  being  formed  into  a  border  a  a,  rising  piece  of  ground  near  the  centre 
well  drained,  and  prepared  for  the  trees  of  the  garden,  and  two  "sloping  or  ahnost 
to  be  planted  in,  with  walka  in  front,  aa  horizontal  walls,  of  a  circular  or  rather 
it  *  b.  The  inclines  are  covered  with  a  horse-shoe  shape,"  were  built  This 
Welsh  elates,  which  are  powerful  con-  circle  was  "  formed  into  two  terraces, 
ductora  of  heat,  set  clear  of  the  ground  one  above  the  other,  with  a  walk  between, 
the  thickness  of  a  brick  set  on  edge :  somewhat  more  than  3  feet  wide.  The 
the  slates  being  drilled  with  small  per-  walls  (if  they  may  be  so  called)  are  formed 
forstions,  in  straight  lines  —  the  lines,  merely  of  bricks  laid  flat  on  the  surface 
ttj  a  foot  distant  from  each  other,  and  of  the  groiind,  without  any  lime.  The 
farnished  with  eyed  nails,  to  which  the  ground  slopes  at  an  angle  of  about  10°, 
branches  are  to  he  tied.  aad  the  wall  ia  inclined  to  the  surface,  also 

Terraced  lealU  have  many  advan-  at  an  angle  of  about  10"— t.  e.,  the  bricks 
tagee,  particularly  in  cold  and  eiposed  are  raised  some  inches  at  the  upper  or 
situations ;  they  can  also  be  constructed  back  part  These  almost  flat  walls  are 
upon  Bur&cee  where  ordinary  walls  can-  7  feet  wide,  the  bricks  being  very  hard 
Dot  To  render  them  dry,  they  should  burned."  From  this  it  appears  that  most 
be  built  hollow,  as  in  the  annexed  of  the  advantages  of  iucUned  walls  may 
fig.  89,  and  backed  with  loose  rubble  be  obtained  at  a  cheap  rate :  for  example, 
p-    gp  where  the  ground  is  naturally  steep  and 

inclining  to  the  sun,  or  rendered  so  by 
throwing  up  banks,  all  that  is  required 
in  these  cases  is  training  the  trees  to 
a  wire  trellis,  set  to  the  desired  angle 
of  inclination,  and  covering  the  surface 
under  it,  say  at  the  distance  of  2  inches, 
with  hard  burned  bricks,  even  such  as  are 
unfit  for  building   purposes ;    or  where 
dark-coloured  granite  is  t«  be  had,  the 
ground  may  be  paved  with  this.   One  dis- 
advantage would  arise  from  laying  either 
the  bricks  or  granite  dose  to  the  ground, 
inasmuch    aa    they  would  be  kept  too 
damp  and  cold ;  but  this  could  be  readily 
Mone,  coarse  gravel,  or  flints,  to  separate     rectified,  as  they  might  be  elevated  6  or 
tbem  from    the    ground   behind,    with     8  inches  from  the  ground  by  laying  them 
prepared  borders  and  a  walk  in  front     on  bricks  set  on  edge,  or  by  building 
With  r^ard    to  height,   this  must  be     parallel  wsUs   of  greater  height  under 
r^ulated  by  Uie  inclined  plane  of  the     them.    By  this  arrangement  a  circulation 
groDod;    but  they  may  be   from  4  to     of  air  would  be  passing  contiiiually  under 
20  feet  in  height     Intermediate  heights,     them,  and  thus  they  would  be  kept  free 
however,  will  be  found  the  most  suitable,     of  damp  from  beneath.   Whatever  advan- 
Both  terraced  and  inclined  walla  may  be     tages  these  walls  may  have,  it  ia  clear 
formed  in  situations  in  which  scan^ly     that  it  is  gained  by  sacrificing  the  surface 
»ny  other   use  could   be   made   of  the     of  the  ground  they  occupy, 
ground ;  and  if  the  exposure  is  favour-         We  have  seen  in  the  vicinity  of  Folk- 
tble  towards  the   soutii,    they  will   be     stone,  Kent,  inclined  walls,  which  have 
found  amply  to  repay  the  cost  of  erec-    been  found  extremely  valuable  ;  but  then 
tioD.  the   nature  of  the  situation  should  be 

Itulined  lealU  were  exemplified  some  taken  into  account  This  was  a  high, 
yean  ago  by  Mr  Creelman  of  Fortobello,  steep  bank,  forming  a  natural  half-moon- 
near  Edinbui^h  :  an  account  of  his  way  like  concavity,  probably  the  remains  of 
of  constructing  them,  with  an  engraving,  ancient  excavations :  the  centre  of  this 
vat  published  in  the  fourth  volume  of  concavity  pointed  nearly  due  south,  so 
the  "  Caledonian  Horticultural  Society's  that  the  ends  formed  what  may  be  called 
Memoir^"  of  which  the  following  ia  Uie    an  east  and  weat  aspect    A  high  bank 
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surrounded  the  whole,  thickly  planted 
with  pines  and  shrubs  of  lower  growth  : 
a  situation  suitable  for  the  purpose  could 
not  have  been  more  perfectly  made  by 
art  So  much  in  advance  were  the  fruit 
trees  upon  the  inclined  walls  in  this 
situation,  to  what  they  were  upon  per- 
pendicular ones  in  every  respect  the  very 
counterpart  of  them,  that  the  fruit  ripen- 
ed invariably — so  said  the  proprietor — 
from  a  month  to  six  weeks  earlier  upon 
the  former  than  upon  the  latter.  An  old 
gravel  pit,  chalk  pit,  or  stone  quarry,  if 
the  aspect  is  towards  the  south,  is  an 
excellent  situation  for  forming  inclined 
fruit-tree  walls — inasmuch  as  tibe  ground 
occupied  is  of  little  or  no  account,  and 
the  elevations  formed,  whether  by  the 
operation  of  previous  excavations  or  by 
the  hand  of  nature,  cost  nothing;  whereas, 
to  provide  the  same  by  artificial  means 
would  be  attended  with  considerable  ex- 
pense, and  in  all  probability  would  not 
answer  the  purpose  so  well.  The  sides 
of  such  excavations  being  smoothed,  and 
brought  to  the  desired  form,  require  no 
further  preparation  than  paving  the  sur- 
face with  bricks  laid  flat  and  in  mortar. 
We  know  of  few  purposes  to  which  such 
places  as  are  named  above  could  be  so 
well  applied  as  that  of  planting  them 
with  fruit  trees.  The  advocates  for  the 
proper  inclination  of  walls  will  ask.  To 
what  angle  were  these  walls  referred  to 
set  ?  We  believe  that  little  attention  was 
paid  to  this  particular  point,  but  it 
would  be  reasonable  that  they  should 
be  placed  so  as  to  be  perpendicular  to 
the  sun's  rays  at  the  time,  or  perhaps 
a  little  before  the  fruit  may  be  expected 
to  ripen.  A  species  of  inclined  wall 
may  be  seen  in  almost  every  village  in 
England,  where  the  branches  of  fruit 
trees  or  vines  are  allowed  to  grow  and 
are  trained  over  the  roofs  of  houses;  and 
the  precocity  of  the  fruit  under  such  cir- 
cumstances is  well  known.  In  estimating 
the  value  of  inclined  walls,  we  may  ob- 
serve that  they  present  a  better  angle  to 
the  sun  s  rays  at  certain  seasons  of  the 
year  than  perpendicular  ones;  but  whe- 
ther this  is  equal  to  the  cold  produced  by 
dampness,  and  by  perpendicular  frosts,  is 
extremely  doubtfuL  Damp  they  must 
be,  compared  with  perpendicular  walls, 
whether  reclining  entirely  on  the  ground 
or  partially  elevated  above  it 


Walls  ofslaUy  glass^  Arhroath,  Caithness, 
or  Yorkshire  pavement, — These,  although 
new  features  in  garden  architecture, 
might  be  used  with  great  advantage ;  but 
of  course,  like  cob  or  mud  walls,  they 
would  require  to  be  trellised  for  the  pur- 
pose of  conveniently  attaching  the  trees 
to  them.  These  materials  can  be  got  of  any 
reasonable  size.  The  mode  of  constructing 
them  is  as  follows:  Upon  a  solid  founda- 
tion, erect  cast-iron  uprights,  or  standards 
like  a  a  or  6  5  in  figs.  90, 91 — between  these 

Fig.  90. 
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Fig.  91. 
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set  the  slates  or  pavement  on  edge,  either 
grooved  as  in  fig.  90,  or  plain  as  in 
fig.  91.  For  a  6-feet  wall,  slates  or  pave- 
ment can  readily  be  procured,  so  that  one 
piece  shall  form  the  height  of  the  wall,  or 
two  pieces  a  12-foot  one,  or,  of  course, 
any  intermediate  height  It  would,  how- 
ever, be  better,  for  appearance  sake,  to 
have  them  all  of  one  width,  so  that  the 
standards  may  stand  at  equal  distances. 
Such  walls  would  be  exceedingly  durable; 
and  they  must  also  be  economical  in  con- 
struction, where  the  material  requires  no 
working,  except  the  sawing  of  them  to 
the  required  lengths  and  broEtdths.  This 
is  the  case  with  Bangor  slates  and  Caith- 
ness pavement,  both  of  which  may  be 
raised  in  flags  of  any  thickness,  and  of 
even  surface,  requiring  no  artificial  dress- 
ing. Such  walls  have  been  recommended 
for  forming  fire-proof  partitions  by  the 
late  Sir  John  Robison,  in  the  "  Encyclo- 
peedia  of  Cottage,  Farm,  and  Villa  Archi- 
tecture," from  which  our  diagrams  are 
taken. 

We  have  used  Caithness  pavement  very 
extensively  where  exposed  both  to  exces- 
sive heat,  and  also  to  all  the  changes  of 
the  atmosphere  without,  and  entirely  con- 
cur in  the  high  opinion  of  it  given  in  the 
work  just  referred  to.  "As  regards 
strength  and  hardness,  it  is  not  equalled 
by  any  paving  stone  used  in  London; 
it  completely  resists  the  action  of  the  se- 
verest frosts;  it  neither  scales,  flakes, 
nor  becomes  slippery;  and  from  not  being 
porous,  it  dries  rapidly  after  rains:  in 
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bd,  none  of  the  objeotioiu  bo  common  to 
the  Torkshire  paving,  or  any  other  free- 
stone, seem  to  apply  to  the  Caatlehill 
Ctithnen  paTing. 

Ur  B.  Mallet  of  Dublin,  an  arobiteot  oT 
grwt  tute  and  ingenuity,  has  recom- 
mended, in  the  "  Gardeners'  Magazine," 
ToL  iz.  p.'  193,  the  use  of  alate  walla  for 
gtrden  purposes.  He  proposes  to  em- 
pluy  cast-iron  uprights,  the  spaces  be- 
tween being  filled  in  with 
slabs  of  slate.  The  section 
,  of  these  uprighta  to  be  as  in 
fig.  92 :  they  are  to  be  placed 
in  the  plane  of  the  w^  and 
supported  by  being  set  on 
I  blocks  of  stone  in  Uie  foun- 
dations. "  When  slates, 
r  flags  are  used,  the  breadth  of 
in  the  iron  post  may  be  consi- 
derably lees — Sayan  inch,ae  in 
fig.  93.  Slate  '  walls,'  of  ^«at 
strength  and  durabihiy,  might 
be  made  by  filling  up  the 
Bpaoea  with  two  sur&ces  of 
state,  distant  three  or  four 
inches,  with  gravel  and  grout, 
>r  rammed  puddle,  aa  in  fig.  94,  in  which 
>  is  the  iron  upright,  b  the  slates, 
Fig.  9*. 


the  rebate  ii 
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and  e  the  pnddle  or  filling-np  matter. 
Slal«8  thus  placed,  from  the  inertia 
sod  oou-elasticity  of  the  mass,  would 
almost  resist  fracture ;  a  blow  of  a  ham- 
mer would  only  pondi  a  hole  through, 
without  shattering  the  slate."  Or  th^ 
maybe  left  hollow;  but  we  questioD  if 
they  could  be  heated  with  safety.  Slate 
walls  nude  in  the  way  recommended  by 
Mr  Mallet,  "  with  the  addition  of  eyes 
cast  on  one  side  of  the  iron  uprights  for 
the  wires  of  a  trellis,  and  the  slates 
painted  black,  would  appear  to  be,"  he 
thicks,  "  the  best  garden  walls  that  could 
be  erected.  They  could  harbour  no  in- 
*ects,  would  not  be  eaten  out  by  nailing, 
*ould  look  better  than  brick  walls,  and 
the  tops  of  the  uprights  would  be  available 
for  nJling  blinds,  Ac.,  for  protection.    Per- 


haps the  deep  violet  colour  of  the  slates 
would  be  the  beet  possible  for  garden 
walls,  which "  he  has  "  deduced  from 
some  reoent  obserrationB  on  the  rays  of 
light  and  heat  These  elate  walls  might 
be  hollow— viz.,  filled  with  rounded  peb- 
bles,  and  no- 
**•  *^-  thing  else,  and 

thus  be  heated 
by  steam  occa- 
sionally, or  be 
entirely  hollow, 
with  a  double 
rebate,  and  per- 
forated uprights 
ly,  and  become 
long  smoke  flues 
of  great  depth 
and  thinness, 
as  in  fig.  95,  in 
which  d  is  the 
nde  view  of  aa 
upright^  and  s  a 
cross  section  or 
plan.' 

Such  walla  would  be  both  economical 
and  useful,  and  certainly  &r  more  elegant 
than  those  in  common  use.  We  diffir, 
however,  in  opinion  from  Mr  MaUet,  in 
regarding  them  as  capable  of  being  heated 
more  especially  by  flues,  as  the  slates 
would  not  stand  the  heat  near  the  ftir- 
naces;  and  as  for  jointing  them  with  tar, 
as  he  proposes,  to  prevent  the  escape  of 
smoke  or  steam,  we  consider  it  the  very 
worst  material  that  could  be  employed 
for  that  purpose. 

The  same  intelligent  architect  has  also 

snggeeted,  in  the  work  last  quoted,  a  brick 

vidl  8Upport«d  with  iron  upri^ts,  and 

Fig.  98.  ^f  JP"?" 


ed  fig.  96. 
"A  1-inch 
wall  built 
in       this 
way,  with 
posts  at  evety  4  feet,"  Mr  Mallet  thinks, 
"  would  be  as  strong  and  stiff  as  an  or- 
dinary 14-inch  wall,  and,  excluding  the 
original    expense    of  brickmaking    and 
foundry  apparatus,  would  not  cost  above 
ona-thud  of  the  expense.    The  bottom 
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course  of  bricks  should  be  laid  across, 
under  the  surface,  as  in  fig.  97.    In  fig. 

Kg.  7!,  96,  c  is  a 

crosssec- 
tion,and 
d  a  por- 
tion of 
the  cast- 
iron  up- 
right, 
with  the 
bricks 
placedin 

its  grooves.  These  bricks  lock  into  one  an- 
other, and  thus  may  be  put  together  and 
stand  without  cement ;  or  they  might  be 
merely  dipped  into  thin  grout  before  lay- 
ing together,  and  thus  tibeir  staunchness 
insured.  Rebated  bricks  of  this  kind 
would  be  as  easily  made  as  common  ones; 
and  the  rebate,  like  that  of  a  sash,  would 
prevent  water  from  flowing  through.  The 
bottom  course  of  bricks  should  be  laid 
across,  imder  the  surface,  as  in  fig  97,  to 
form  a  broad  foimdation." 

All  walls  constructed  of  pavement, 
slate,  glass,  &c.,  being  of  course  narrow, 
if  not  built  double,  with  a  solid  or  hollow 
centre,  will  require  a  coping,  both  for  ef- 
fect, and  for  the  protection  of  the  trees 
that  may  be  trained  upon  them.  This 
can  readily  be  added  by  employing  the 
same  material.  Walls  thus  constructed 
are  considered  to  be  of  all  others  the  most 
elegant 

Concrete  walls  are  of  great  antiquity. 
They  are  constructed  as  follows :  The 
excavation  for  the  foundation — the  latter 
being  also  of  concrete — is  made  to  the  re- 
quired depth  and  width.  The  depth  in 
this  case  depends  on  the  subsoil  in  a 
much  less  degree  than  where  no  concrete 
is  used — and  hence  the  great  utility  of 
concrete  in  situations  where  a  solid  basis 
cannot  easily  be  reached ;  for,  within  a 
few  days  of  its  being  finished,  it  becomes 
united  together  intoonesolidmass  through- 
out its  whole  length  and  breadth.  When 
the  foundations  are  brought  to  their  pro- 
per height,  a  strong  framework  of  plank- 
ing should  be  made  on  both  sides  of  the 
intended  wall,  and  exactly  as  &r  apart  as 
the  thickness  of  the  wall  is  designed  to 
be.  The  greater  the  length  this  frame- 
work is,  the  better — as,  by  the  time  the 
operation  of  filling  in  the  concrete  has 
arrived  at  the  end,  the  planks  at  the  part 


first  done  may  be  ready  for  removal,  and 
for  setting  a  course  higher :  this,  however, 
should  not  be  attempted  until  the  con- 
crete has  become  fully  set  The  fr'ame- 
work  is  then  to  be  lifted  up  for  another 
course,  which  course  should  be  only  about 
1 8  inches  thick.  This  process  is  continued 
till  the  entire  height  of  the  wall  is  done. 
When  the  frame  is  set,  gravel,  just  as  it 
comes  fix>m  the  pit^  and  pretty  coarse,  is 
laid  within  the  frame  to  the  depth  of  4 
inches ;  hot  lime  grouting  is  then  poured 
over  it  in  sufficient  quantity  to  cement 
the  whole  together;  and  the  same  pro- 
cess is  followed  till  the  wall  is  finidied. 
When  thoroughly  dry,  any  cavities  on  the 
surface  may  be  inade  good,  and  the  whole 
rough-cast,  plastered,  or  cemented,  ac- 
cording to  circumstances.  Such  walls 
should  be  coped  with  stone,  brick,  or 
other  similar  material ;  for,  like  all  other 
walls,  the  dryer  they  are  kept  the  better. 
The  proportion  of  hot  lime  to  the  gravel 
is  about  one-eighth  part  only,  although 
some  make  the  proportion  one  to  five, 
particularly  where  loamy  gravel  is  used. 

The  Chinese  construct  concrete  walls 
much  in  the  same  way  as  described  above, 
only  using  sifted  sand  and  quicklime  in 
the  prox)ortion  of  about  15  to  1. 

Cic^  walle. — Denson,  in  *'  The  Peasant's 
Voice,"  (p.  31,)  describes  a  mode  of  build- 
ing mud  walls  practised  in  Cambridge- 
shire as  follows :  When  a  sufficient 
quantity  of  clay  is  dug,  it  is  wrought  up 
with  straw,  and.  moulded  in  a  frame  18 
inches  in  length,  6  deep,  and  frx>m  9  to  12 
inches  in  diameter,  in  the  same  manner  as 
the  brickmaker  moulds  his  bricks.  The 
lumps  thus  formed  are  dried  in  the  sun, 
and,  when  sufficiently  hard,  are  laid  ex- 
actly like  bricks,  and  jointed  with  mortar. 
TheiundationiBformedofstoneor  burned 
bricks  level  with  the  ground  surface;  and 
when  finished,  the  waU  is  plastered  or 
roughcast  over,  which  gives  it  a  clean 
and  neat  appearance.  Such  walls  are 
usually  coped  with  thatch,  with  broad  pro- 
jections on  both  sides  to  keep  them  dry. 

Cob  walls  are  the  mud  w^s  of  Devon- 
shire, where  they  are  common  both  for 
garden  walls  and  even  for  respectable- 
looking  two-storey  houses.  A  house  of 
this  description  was  pointed  out  to  us  last 
year,  said  to  be  upwards  of  two  hundred 
years  old.  The  construction  of  cob  walls 
is  thus  described  in  the  "  Encyclopedia 
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of  Cottage,  Farm,  and  Villa  Architecture," 
(p.  417)— These  walls  are  made  2  feet 
thick,  and  are  raised  upon  a  foundation 
of  stonework.  After  a  wall  is  raised  to 
a  certain  hei^t»  it  is  allowed  some  weeks 
to  settle  before  more  material  is  laid  on. 
The  first  rise  is  about  4  feet,  the  next  not 
so  much,  and  so  on — ^the  layers  diminish- 
ing in  thickness  as  the  work  advances. 
The  solidity  of  cob  walls  depends  much 
OD  their  not  being  hurried  in  the  process 
of  making  them ;  if  hurried,  they  are  apt 
to  swerve  from  the  perpendicular.  The 
sides  are  pared  down  as  each  layer  is 
finished,  and  the  building  conmiences 
early  in  spring,  in  order  that  the  roofing, 
which  is  of  straw  thatch,  may  be  got  on 
before  winter.  Such  walls  should  be  fur- 
mshed  with  long  metallic-eyed  nails  when 
newly  finished^  or  trellised  afterwards, 
for  the  purpose  of  fiEbstening  the  trees  to 
them. 

In  estimating  the  merits  of  cob  or  mud 
walls,  the  late  Mr  Loudon  very  justly 
obserres,  "  that  earth  or  mud  walls  are 
not  in  use  in  any  district  in  Britain 
which  is  in  an  adyanoed  state  of  improve- 
ment :  th^  appear  to  be  cbiefiiy  suitable 
to  a  rude  state  of  society,  where  every 
im  >s  hifl  o^  btdlder,  md  wh«n)  ml 
chanical  skill  and  good  tools  for  working 
in  timber  and  stone  are  scarce.*'  Mud 
walls  are  by  no  means  uncommon  in  many 
parts  of  itke  south  of  England ;  and,  if 
properly  prepared  and  kept  diy  at  the 
top,  are  known  to  last  for  ages.  The  great 
principle  of  their  preservation  depends 
on  their  being  built  on  a  solid  and  dry 
foundation,  kept  well  thatched  on  the  top, 
and  properly  trellised.  They  are  more 
economical  than  wooden  walls,  and  no 
doubt  attract  a  greater  degree  €i  solar 
heat 

These  walls  are  common  in  Germany, 
and  are  there  formed  of  well  mixed  clay 
and  straw,  used  in  a  state  neither  very 
wet  nor  very  dry,  and  well  rammed 
between  two  movable  boarded  sides,  re- 
tained in  their  position  by  a  frame  of 
timber,  which  form  between  them  the 
section  of  the  wall :  these  boarded  sides 
are  placed  inclining  to  each  other,  so  as 
to  form  a  tapering  wall  when  finished. 

FUm  waU»  are  of  great  antiquity,  and 
are  very  common  in  countries  where  this 
material  abounds.  The  following  descrip- 
tion of  their  formation  is  from  the  "Land- 


scape Architecture  of  Italy,"  by  Gilbert 
Laing  Meafion.  ''  Build  up  the  flints  in 
frames,  and  pour  cement,**  (concrete  we 
presume,)  "  into  the  interstices :  the 
foundation  should  be  on  brick  arches" — 
this  we,  however,  consider  as  superfluous — 
"and  the  cement  may  be  composed  of 
thoroughly-burned  chalk  slacked  with 
water,  to  reduce  it  to  the  finest  diy  powder; 
and  then  sifted  and  added  to  two  parts 
of  rough  sharp  sand,  with  small  shcu^ 
gravelly  stones.  The  whole  should  be 
mixed  together  dry,  and  a  sufficient 
quantity  of  water  should  be  poured  upon 
it,  to  make  it  into  a  liquid  paste,  which 
should  be  used  immediately.  The  slack- 
ing of  the  lime,  the  mixture,  and  the  ap- 
plication to  the  walling,  should  follow 
one  another  without  delay.  A  quantity 
of  the  sand  and  powdered  lime  should  be 
at  hand  to  throw  into  the  moulds,  in  casd 
the  mortar  should  appear  too  thin.  By 
such  management  ^is  cement  requires 
not  age  to  harden  it" 

From  the  roughness  of  the  surfietce 
such  walls  require  to  be  trellised,  or 
furnished  with  eyed  studs  to  fiasten  the 
trees  to.  Flint  walls  are  in  common  use 
in  many  parts  of  Hampshire,  and  are 
there  built  with  common  mortar,  much 
in  the  same  way  that  rubble  stone  walls 
are  in  Scotland.  Those  who  are  ac- 
quainted with  the  breaking  of  flints,  con- 
trive with  apparently  little  trouble  to 
make  very  respectable-looking  walls. 

Clinker  or  scoria  walls. — The  large 
clinkers  or  scorise  formed  in  furnaces, 
particularly  in  those  employed  in  the 
manufacture  of  iron  or  glass,  make  excel- 
lent and  durable  walls.  Their  construc- 
tion is  in  all  respects  similar  to  that  of 
flint  walls  ;  and  like  them  they  require  to 
be  trellised  or  furnished  with  eyed  nails. 

The  following  are  examples  of  econo- 
mical walls,  of  which  fig.  98  represents 


Fig.  98. 
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what  is  called  the  square  fret  wall.  It  is 
4  inches  thick,  and  is  formed  by  joining 
a  series  of  half  squares, "  the  sides  of  which 
are  each  of  a  proper  length  for  training 
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one  tree  dnring  two  or  tliree  yean."  It 
is  adrairablf  adapted  for  mmeij  culture. 
Fig.  99  is  a  eelf-supportii^  4-inch  vail, 


Hb 


dP 


=ih 


"  formed  in  lengths  of  from  5  to  8  feet  in 
nltemato  pluiei,  eo  that  the  points  of 
jnuotion  form  in  effect  pieis  9  inches  hj 
4^  ioohes." 

Fig.  100,  is  a  ngzag  or  angular  wall, 
"  in  which  the  angles  are  all  right  angles, 

ng.  100. 


might  be  carried  to  the  height  of  15  feet, 
and  only  9  inches  thick ;  and  that  a 
4-inch  wall  built  on  the  same  prindple 
might  be  carried  7  feet  high. 

Wall*  t^>on  an  inclined  lutface,  and  in 
exposed  dtuations,  may  be  sheltered  as  in 
fig.  103,  by  having  portable  wooden  win^ 
Rg.  103. 


and  the  length  of  their  external  sides  one 
brick  or  9  inohea.  This  wall  is  built  on 
a  solid  foundation,  1  foot  6  inches  high 
and  14  inches  wida  It  ia  then  com- 
menced in  a  rigzag,  and  may  be  carried 
up  to  the  height  of  15  or  16  feet,  of  one 
brick  in  thickness ;  and  additional  height 
may  be  given  by  adding  3  or  4  feet  of 
brick  on  edge.  The  limits  to  the  height 
of  this  wall  are  exactly  tliat  of  a  solid  wall 
of  14  inohes  thick — uiat  being  the  width 
of  the  space  traversed  by  the  angles  or 
ng-Htg.  This  style  of  wall  may  be  used 
as  a  fence  or  shelter  wall  merely ;  but 
the  uneTenness  of  the  surface  renders  it 
unfit  for  training  trees  against  it 

Tkt  anffidar  and  terpmtint  wall*,  figs. 
101,    102,    have    two    avowed    objects. 

Pig.  101. 


namely,  shelter  and  economy.  It  has 
been  ralculated  that  walls  built  upon  this 
principle — the  centres  of  the  segments 
composing  the  line  being  15  feet  apart — 


set  at  distances,  so  as  to  enclose  a  tree  in 
each  space.  They  will  break  the  force  of 
the  winds,  which  often  sweep  along  the 
feoe  of  a  wall  with  great  power,  destroy- 
ing both  blossom  and  foliage.  Ih  sonoe 
of  the  oldest  gardens  we  have  seen  yew 
hedges  planted  across  the  border,  to  afford 
shelter  in  the  same  way ;  and  wero  it 
not  that  the  roots  of  such  hedges  rob  the 
border,  their  utility  otherwise  is  un- 
doubted. 

Seed  tealU,  or  tereeiu,  are  very  common 
on  the  Continent.  They  are  sometimes 
made  portable,  being  formed  in  panels 
so  that  they  can  be  removed  at  pleasure, 
and  at  other  times  are  fixed  structures. 
These  were  exemplified  in  the  gardens  at 
Hylands,  in  Essex,  at  a  time  when  Dutch 
gtu^lemiig  was  carried  on  to  a  considerable 
extent.  They  are,  how- 
ever, of  &r  too  perish- 
ablea  nature  to  bemucb 
used  in  this  country. 

Wallsof  slate,  board- 
ing, or  felt,  may  be 
erected  as  shown  in  fig. 
104.  The  slanting 
Doping  is  of  boarding, 
amply  protecting  the 
southern,  or  best  side, 
but  at  the  same  time  in- 
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jarious  to  the  northern,  or  worst  side, 
bj  throwing  all  the  rain  in  that  direc- 
tion. The  diagonal  line  ahows  the  direc- 
tion of  cords,  or  wooden  rods,  to  prevent 
the  canyaas  screens  from  being  blown 
against  the  trees  by  the  wind.  Dur- 
ing the  day  the  canvass  is  rolled  up,  and 
is  fixed  under  the  coping  to  keep  it  dry. 
Scrim  walls  are  projecting  walls  placed 
at  right  angles  with  the  main  ones,  and 
are  sometimes  carried  across  the  borders 
at  their  full  height,  at  other  times  partly 
BO,  and  sometimes  in  a  slanting  direction 
from  the  top  of  the  wall  to  the  walk. 
When  placed  at  100  or  200  feet  apart  in 


exposed  situations,  they  afford  advan- 
tages in  breaking  the  force  of  the  wind. 
Some  have,  and  with  evident  success, 
used  boarded  projections  from  2  to  6  or 
7  feet,  fixed  to  the  wall  by  massive  hinges, 
so  that  they  could  be  removed  with  little 
trouble,  and  indeed  set  to  any  angle  that 
might  be  deemed  most  expedient  Such 
a  mode  of  shelter  was  employed  in  the 
old  gardens  at  Drumlanrig ;  and,  we  be- 
lieve, remained  till  these  gardens  were 
dismantled  about  twenty  years  ago. 

Conservative  tealU,  fig.  105,  owe  their 
origin  to  Sir  Joseph  Paxton,  who  has 
long    most    creditably    discharged    the 


Fig.  105. 


dnties  of  curator  of  the  gardens  at  Chats- 
worth,  and  now  discharges  the  responsible 
duties  of  general  director  of  the  Duke  of 
Deronshire's  immense  properties  both  in 
England  and  Ireland  From  his  excel- 
lent ''Magazine  of  Botany"  we  have 
taken  our  drawing  and  the  substance 
of  our  description.  Sir  Joseph  observes 
that,  in  forming  a  wall  of  this  descrip- 
tion, a  south  or  south-west  aspect  is 
desirable.  It  is  also  of  importance 
to  give  an  ornamental  character  to  it 
by  throwing  it  into  compartments  or 
paneh,  by  projections  at  equal  distances 
from  each  other,  by  an  appropriate  cop- 


ing, and  by  chimney-tops  and  vases  sur- 
mounting these  projections^  as  in  the 
accompanying  figure.  The  situation  of 
the  conservative  wall  at  Chatsworth 
requires  it  to  be  highly  ornamented,  or 
rather  to  be  strictly  architectural,  as  it  is 
so  near  to  the  most  splendid  architectural 
mansion  in  England.  The  principles, 
however,  of  a  conservative  wall  having  all 
the  advantages  of  projections  and  recesses, 
and  suited  to  situations  having  few  or  no 
architectural  pretensions,  may  be  carried 
out  in  a  plainer  manner. 

The  above  figure  "  is  an  elevation  of 
a  highly  ornamental  conservative  wall. 


Fig.  106. 


which  may  be  extended  either  way  to 
any  required  length.  By  referring  to  the 
ground-plan,  fig.  106,  part  will  be  seen, 


on  a  parallel  scale.  This  shows  the 
furnaces  at  the  back,  in  the  form  of 
gratings ;  the  fines  a  a,  which  are  carried 
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under  ground,  from  one  diTision  to 
another ;  and  the  space  for  plants  b  b. 
The  elevation  will  be  perceived  to  con- 
sist of  plain  pillars,  crowned  by  the 
chimneys  connected  with  the  flue,  and 
by  simple  vases  over  the  intermediate 
pillars.  The  space  between  the  pillars 
supporting  the  chimneys  stands  much 
more  forward  than  the  rest,  and  is  &ced 
by  a  trellis.  The  receding  parts  can  be 
covered  at  pleasure  with  a  glazed  light 
or  lights,  which,  when  not  wanted,  can 
be  made  to  slide  on  rails  behind  the 
projecting  portions.  The  rail  at  the 
back  of  the  screen  wall  is  shown  on  a 
larger  scale,  at  c ;  and  the  bottom  of  the 
sliding  light,  with  its  revolving  roller, 
is  exhibited  at  d,  A  side  view  of  the 
roller  inserted  at  the  base  of  the  sash- 
frame  is  given  at  e.  A  review  of  the 
chief  features  of  the  plan  will  leave  the 
following  general  ideas:  The  wall  is 
composed  of  alternate  prominent  and 
retiring  compartments.  Each  of  the 
former  includes  two  stone  pillars,  which 
stand  out  a  little  beyond  all  the  re- 
mainder, and  are  to  be  left  uncovered ; 
while  between  them  is  a  division,  over 
which  is  extended  a  trellis  for  supporting 
the  hardier  kinds  of  climbers,  and  those 
that  demand  no  protection.  The  recesses 
are  capable  of  being  covered  in  cold 
weather  with  glazed  sashes,  which  can  be 
placed  out  of  sight  in  a  moment,  when- 
ever it  is  safe  to  remove  them,  by  sliding 
them  behind  the  other  divisions.  In 
these  recesses  the  tenderest  greenhouse 
plants  may  be  cultivated  and  trained 
against    a    trellis,   which  could  not  be 


shown  in  the  figure.  Thus  are  combined 
a  handsome  architectural  elevation,  and 
the  means  of  having  some  of  the  finest 
exotic  plants  exposed  in  summer,  without 
danger,  and  in  a  condition  incomparably 

^-  ^^-      ^rJ^i 

than  they  ever 
attain  in  the 
greenhouae.** 

A  conserva- 
tive wall,  hav- 
ing no  archi- 
tectural pre- 
tensions, may 
be  constructed 
upon  the  prin- 
ciple of  the  an- 
nexed figures. 
The  section, 
fig.  107,  shows 
a  hollow  brick 
wall  which  may 
be  heated  by 
hot-waterpipes 
placed  ^ear  the  bottom,  or  placed  as 
shown  in  figure,  having  a  portable  pro- 
jecting coping  18  inches  in  breadth. 
This  coping  is  supported  upon  iron 
brackets,  the  upper  part  of  which  pass 
through  the  wall,  and  is  turned  down 
behind,  or  festened  with  a  broad-headed 
nut  and  screw,  for  greater  strength. 
These  brackets  are  fixtures.  The  wooden 
coping  is  fixed  to  the  brackets  by  thumb- 
screws, and  is  let  into  a  shallow  groove 
under  the  stone  or  other  permanent 
coping,  unless  in  cases  where  the  coping 
projects  more  than  2  inches,  in  which 


Fig.  108. 
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cases  the  groove  would  be  unnecessary. 
In  front  of  the  wall  are  placed,  at  the 
distance  of  6  feet  apart,  stone  or  cast-iron 
pillars  b,  on  figs.  107  and  109,  rising  18 
inches  above  the  surface  of  the  ground 
Upon  these  are  laid  cast-iron  rails,  fig.  108, 
the  whole  length  of  the  wall,  and  8  inches 
broad,  having  two  beads  cast  on  their 
upper  side,  quite  parallel  to  each  other. 
The  space  between  the  surface  of  the 
ground  and  the  bottom  of  the  rails  is  to 
be  filled  in  with  boarding,  as  seen  in  the 


elevation,  ^g.  109,  a  a,  it  being  consider- 
ed expedient  to  keep  the  glass  sashes 
quite  clear  of  the  ground,  that  they 
may  not  be  injured  by  damp.  Corre- 
sponding iron  rails,  but  lighter  in  con- 
struction, are  attached  to  the  points  of 
the  brackets  at  the  top  of  the  wall; 
hence  the  extra  strength  required  in 
these  brackets  over  those  in  ordinary 
use.  These  rails  above  and  below  being 
fixed  in  their  places,  the  whole  is  then 
ready  to  receive  the  glass  sashes,  which 
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are  to  be  placed  at  a  saitable  angle  of 
elevation,  and  move  along  the  top  and 
bottom  rails  with  freedom.  The  top  and 
bottom  rails  of  the  sashes  are  hollow- 
ed out,  and  furnished  with  hollowed 
gun-metal  rollers,  of  an  oblique  form, 
Bttitable  to  the  angle  the  sashes  are  to 

Fig.  109. 


be  placed  at,  which  embrace  the  iron 
beading,  and  cause  the  sashes  to  run 
freely  along  them.  Each  sash  overlaps 
the  other  about  2  inches  when  shut;  and 
as  eyerj  other  sash  moves  upon  the  same 
line  of  rail,  it  can  pass  the  other 
alternate  sash  without  interruption,  and 
can  be  totally  removed  when  no  longer 
required  for  the  protection  of  the  plants. 
This  we  think  the  simplest  of  all  conser- 
vative waUs  j  and  as  the  materials,  with 
the  exception  of  the  stone  supports 
and  brackets,  which  are  permanent,  can 
be  removed  when  no  longer  required, 
and  used  for  the  ripening  of  peaches, 
grapes,  figs,  &c.,  on  any  ordinary  wall — 
having  only  to  be  fitted  with  brackets 
and  stone  supports,  for  the  reception  of 
the  rails — such  walls  are  worth  the  atten- 
tion of  all  who  have  gardens,  whether 
large  or  smalL 

The  stone  supports  may  be  made  the 
pedestals  of  vases  or  ornamental  flower- 
pots during  summer,  and  the  brackets 
may  easily  be  covered  with  branches  of 
shrubs  or  creepers  during  the  same 
period.  All  the  operations  of  culture 
an  performed  from  the  outside ;  and  in 
winter  the  border,  as  &r  as  the  roots  are 
nppoaed  to  extend,  is  covered  with  coal 
aihes  or  other  non-conducting  material. 


As  glass  is  now  one  of  our  cheapest 
articles  of  manu&cture,  it  is  scarcely 
necessary  for  us  to  suggest  substitutes. 
However,  we  may  observe  that  thin 
canvass,  previously  steeped  in  a  tan-pit, 
transparent  cloth,  or  patent  felt,  may 
be  employed ; — the  two  former  ranking 
next  to  glass,  on  account  of  their  trans- 
parency; the  latter  being  only  adapted 
to  ward  off  cold,  but  without  the  advan- 
tage of  affording  light  to  the  plants. 

Viewing  glass  screens  like  fig.  109  as 
a  medium  for  ripening  fruit,  the  objec- 
tion, which  is  a  perfectly  valid  one,  will 
be  made,  that  tiiev  are  placed  at  an 
angle  badly  suited,  for  that  purpose. 
Hence  we  ought  to  explain,  that  such 
coverings  are  intended  only  for  the  pro- 
tection  of  exotic  flowering  plants  during 
winter  and  early  spring — the  plants  then 
requiring  protection,  but  not  excitement; 
and  only  when  no  longer  required  for 
such  a  purpose  are  they  to  be  employed 
for  the  ripening  of  firuit  upon  a  portable 
structure,  and  for  that  purpose  they  may 
be  placed  at  an  angle  by  which  the  fruit 
and  foliage  may  derive  to  the  fullest 
extent  the  advantage  of  the  solar  rays. 

Another  mode  of  arrangement  may  be 
adopted;  and  those  who  may  object  to  the 
2  feet  or  so  of  wooden  framing  occupying 
the  space  between  the  surface  of  the 
ground  and  the  bottom  of  the  under  rail, 
may  prefer  it  This  is,  to  lay  a  stone 
plinth  fi-om  6  to  12  inches  in  thickness, 
supported  on  an  arched  or  piered  foun- 
dation, to  admit  of  the  roots  extending 
themselves ;  this  plinth  is  to  be  permar 
nent,  and  on  it  the  rails  are  to  be  laid, 
all  other  particulars  being  the  same  as 
in  the  preceding  case.  In  front  of  this 
plinth  a  gravel  or  pavement  walk  should 
be  constructed,  at  least  equal  to  half  the 
height  of  the  wall,  if  for  the  protection 
of  flowering  plants  only,  as  it  is  desirable 
that  the  eye  be  brought  near  to  them. 
If  an  architectural  coping  and  slightly 
projecting  piers  are  indulged  in,  vases 
should  be  introduced  along  the  top, 
while  a  corresponding  stone  plinth  should 
form  the  outer  side  of  the  walk,  whether 
pavement  or  gravel,  having  its  comple- 
ment of  vases  or  other  mural  decorations 
corresponding  with  those  on  the  top  of 
the  wall 

Stone  blocks  may  be  built  in  the  wall 
instead  of  iron  brackets,  as  described  in 
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Fig.  110. 


Fig.  111. 


the  "Gardeners'  Magazine," (vol.  ii.  p.  431,) 
of  which  the  annexed  cuts  are  a  repre- 
sentation. To  these  rafters  may  be  at- 
tached, and  covered  with  glass  sashes, 
supported  at  the  bottom  on  a  plinth,  of 
stone  or  portable  framing  of  timber.   Fig. 

110  shows  the  stone 
block  to  be  built  in 
the  wall;  fig.  Ill  the 
top  of  the  wall  with 
the  block  in  its  place, 
and  the  end  of  the 
rafter  inserted  into 
it,  and  kept  in  its 
place  by  an  iron  bolt 
The  coping  is  shown 
as  throwing  the  rain 
water  to  the  back  of 
the  wall,  into  a  groove 
cut  in  the  stone,  from 
whence  it  is  taken 
away  by  small  leaden 
pipes  placed  at  proper 
distances.  The  wall  is  built  hollow,  and 
heated  by  hot-water  pipes. 

Referring  again  to  the  "Magazine  of 
Botany,**  we  find  that  the  plants  on  the 
conservative  wall  at  Chatsworth  ai*e 
covered  "  in  winter  with  canvass  curtains 
suspended  from  an  iron  rod  placed  be- 
neath a  movable  wooden  coping,  and  &s- 
tened  at  the  bottom,  at  short  distances,  by 
means  of  rings  and  hooks.  The  hooks 
are  fixed  to  a  board  about  10  inches 
broad,  which  runs  along  the  bottom,  and 
is  attached  by  hinges  to  a  framework 
firmly  set  in  the  ground.  When  the  cur- 
tains are  drawn  back  the  board  lies  partly 
over  the  border  with  the  hooks  towards 
the  earth,  and  makes  a  convenient  path 
to  stand  upon  whilst  dressing  the  trees. 
The  curtains  are  opened  and  closed  by 
cords  moving  on  pulleys:  in  the  day- 
time they  are  neady  drawn  up  and  se- 
cured to  the  projecting  buttresses.  There 
are  two  to  each  compartment — hence,  to 
cover  the  wall,  these  meet  in  the  middle; 
and  as  one  curtain  is  provided  with  eyelet 
holes,  and  the  other  with  rings  to  pass 
through  them,  they  are  readily  fJEistened 
together  by  running  a  cord  through  each 
of  the  rings  from  the  top  to  the  bottom 
of  the  wall  The  whole,  except  the  board 
into  which  the  hooks  are  driven,  can  be 
entirely  removed  in  summer." 

Dick^s  protecting  frame  may  be  consi- 
dered as  a  species  of  conservative  wall. 


Fig.  112. 
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the  intention  of  the  inventor  being  to 
preserve  not  only  the  blossom  in  early 
spring  from  the  effects  of  frost,  but  also 
tlie  fruit  when  ripe  from  the  attacks  of 
flies,  birds,  and  wasp&  A  figure  and  full 
description  of  it  will  be  found  in  the 
"Transactions  of  the  Horticultural  So- 
ciety of  London,**  and  also  in  our  "  Prac- 
tical Gardener."  It  is  most  effective  in 
principle,  but  by  fax  too  complicated  in 
its  construction  to  give  it  superiority  over 
other  modes  of  protection  of  simpler 
forms. 

Fig.  112  represents  a  more  simple  and 
efifective  method,  well  suited  for  pro- 
tecting half-hardy  plants 
trained  against  a  wall. 
Stone  blocks  a  are  set 
in  the  ground  10  feet 
apart,  and  3  feet  from  the 
wall,  perforated  at  the 
top  to  receive  iron  dowels 
or  studs  1  inch  in  diame- 
ter and  3  inches  long, 
which  are  fastened  to  the 
end  of  an  upright  rafter  4 
inches  square,  and,  by 
means  of  a  mitred  joint, 
continued  in  a  sloping  direction  frt>m  the 
top  of  the  upright  part  of  the  rafter  to  the 
wall,  to  which  it  is  secured  by  being 
screwed  to  brackets  permanently  filxedinto 
the  top  of  the  wall.  A  3-inch  batten  is 
fastened  to  the  ends  of  the  rafters  close  to 
the  wall,  and  another,  6  inches  by  3,  set 
edgeways,  to  the  ends  of  the  sloping  part 
farthest  from  it,  having  l^inch  ties 
between  them,  placed  over  the  uprights; 
to. these,  patent  asphalte  roofing  felt  is 
secured  in  autumn,  and  left  on  until  all 
danger  of  frost  in  spring  is  past,  forming 
a  roof  perfectly  water-tight  Along  the 
front  of  the  upright  part  of  the  rt^rs, 
close  to  their  bottom,  is  fixed  a  flooring 
board  b,  of  the  usual  size;  to  the  6-inch 
batten  is  nailed  thin  semi-transparent 
canvass  which  reaches  to  the  bottom 
board,  and  is  there  furnished  with  small 
brass  rings  3  or  4  feet  asunder,  which  are 
hooked  on  to  studs  fixed  opposite  to  them 
in  the  board,  keeping  the  whole  tight 
When  it  is  required  to  open  this  screen 
for  the  purpose  of  exposing  the  plants  to 
the  air  and  sunshine,  it  is  drawn  up  to 
the  top  by  means  of  brass  rings  sewn  on 
to  the  inner  side,  through  which  cords 
are  run  in  the  manner  often  applied  to 
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the  drawing  up  and  down  of  window- 
curtains.  The  canvass  being  thin,  as 
mach  light  passes  through  it  as  through 
the  inferior  qualities  of  glass;  and  being 
at  a  little  distance  from  the  plants,  and 
the  whole  kept  dry  by  the  felt  roofing,  it 
has  been  found  that  plants  have  stood  the 
winter  under  such  protection  as  well  as 
if  in  an  ordinary  greenhouse  without  tire 
heat 

The  best  of  all  ways  of  forming  conser- 
yative  walls,  now  that  glass  is  so  cheap, 
would  be  to  have  portable  structures  with 
glass  sashes,  to  fit  up  in  autumn  and  re- 
move in  spring.  During  summer,  they 
could  be  employed  in  a  variety  of  ways, 
of  which  the  ripening  of  the  finer  kinds 
of  pears  is  perhaps  not  one  of  the  least 
important  A  conservative  wall,  where 
the  ground  is  of  unequal  level,  or  with  a 
sloping  surface,  may  be  constructed  as  in 
the  annexed    diagram,    fig.   113.      The 

Fig.  113. 


panels  formed  by  the  projecting  piers 
should  be  r^ulated  in  lengths  according 
to  the  rise  of  the  ground,  so  that  the 
breaks  along  the  top  may  not  be  too 
great  Its  height  also  should  be  arranged 
to  suit  the  circumstances  of  the  place,  ^ 
well  as  its  architectural  character.  Walls 
much  out  of  the  level  cannot  be  very 
conveniently  heated  by  flues,  but  they 
may  be  so  by  hot  water,  placing  the  boiler 
at  the  lowest  point  The  piers  should 
terminate  in  vases,  and  project  from  1  to 
2  feet,  according  to  the  height  of  the  wall ; 
this  also  should  determine  their  breadth. 
The  coping  should  be  massive,  and  pro- 
ject not  laas  than  12  inches.  Under  the 
coping,  and  near  its  front,  should  be  fits- 
tcned  strong  rods  of  wire,  upon  which  the 
protecting  curtains  should  be  hung,  run- 
ning with  rings  upon  the  wire  rod,  so 
that  they  may  be  drawn  aside  in  fine 
weather,  and  secured  to  the  piers.  Or 
they  may  be  so  arranged  as  to  draw  up 
and  remain  under  the  projecting  coping. 

VOL,  L 


If  the  wall  do  not  exceed  9  or  10  feet  in 
height  from  the  ground  to  the  under  side 
of  the  coping,  a  permanent  iron  rail,  with 
double  grooves  1^  inch  in  width  and 
the  same  in  depth,  may  be  laid  along  its 
front,  and  in  a  line  with  the  outsides  of 
the  piers — a  corresponding  one  in  wood 
being  fixed  to  the  front  of  the  coping  in 
autumn,  and  removed  again  in  spring. 
Between  these  rails,  canvass  or  felt  framed 
shutters  may  be  placed,  which  will  ex- 
clude the  frost  and  wet ;  and  as  they,  by 
this  arrangement,  will  readily  pass  each 
other  —  being  alternately  in  diflerent 
grooves— ventilation  and  exposure  can  be 
readily  given  to  the  plants.  The  border 
in  which  the  plants  are  set  should  be  ex- 
ceedingly dry ;  and  as  a  walk,  of  neces- 
sity, will  pass  along  the  front,  their  roots 
getting  into  it  will  be  no  disadvantage,  as 
the  less  such  plants  are  nourished,  and 
the  drier  their  roots  are,  the  better  they 
will  ripen  their  wood,  and  consequently 
stand  the  winter  better.  If  the  situation 
of  the  wall  is  such  as  to  admit  of  it,  both 
sides  may  be  alike ;  and  it  matters  little 
what  aspect  it  is  set  to.  Shoidd  one  side 
face  the  south,  there  are  plants  which 
prefer  that  exposure ;  while  many  others 
will  stand  on  a  northern  exposure  better 
than  on  a  south  one. 

Regarding  the  style  or  construction  of 
a  conservative  wall,  the  late  Mr  Loudon 
very  properly  observes  that  it  should  not 
be  a  "  common  erection,  presenting  only 
a  flat  perpendicular  surface  and  a  hori- 
zontal line.  At  top,  it  may  have  piers 
at  regular  distanoes,  terminating  in  caps 
surmounted  by  vases  above  the  height  of 
the  wall,  but  arranged  in  form  and  pro- 
portion so  as  to  harmonise  with  the  con- 
servatory or  house.  In  the  case  of  a 
Gothic  or  Elizabethan  building,  these 
piers  and  their  terminating  ornaments 
should  of  course  vary  accordingly.  In- 
stead of  piers,  the  face  of  the  wall  might 
be  broken  by  arched  recesses  ;  and  while 
a  more  delicate  kind  of  plant  occupied 
that  part  of  the  wall  which  formed  the 
back  of  each  recess,  a  much  hardier  kind 
might  be  trained  to  the  projections  be* 
tween  them. 

"  Where  the  style  was  Gothic,  the  wall 
might  be  covered  with  a  series  of  piers 
and  intersecting  arches ;  and  if  the  piers 
and  imposts  of  the  arches  were  covered 
with  ivy,  and  the  rest  of  the  wall  with 

o 


106 


GARDEN  WALLS. 


deciduous  plants,  the  effect,  more  parti- 
cularly in  winter,  would  be  very  striking. 
An  excellent  plan  for  varying  such  a  we^ 
is,  to  form  the  ground-plan  in  a  zigzag 
line,  with  piers  at  the  angles — ^in  which 
case  the  length  of  each  angle  may  be  10 
feet,  and  the  deviation  from  a  straight 
line  from  2  to  3  feet    In  going  along  the 
walk  in  front  of  such  a  wall,  one  series  of 
angles  woidd  meet  the  eye,  and  in  return- 
ing, another  series.     A  temporary  ver- 
anda, in  which  the  framework  is  to  be 
covered  with  hurdles  clothed  with  thatch, 
or  with  canvass  fixed  to  framework,  or 
oiled  paper,  forms  a  very  good  protection 
for  plants  while  in  their  dormant  state, 
but  requires  to  be  removed  much  sooner 
in  spring,  when  they  begin  to  grow,  than  a 
glass  roof;  because,  when  the  plants  begin 
to  grow  under  an  opaque  roof,  they  be- 
come etiolated  and  blanched  for  want  of 
light      In  general,    conservative    walls 
should  be  flued,  in  order  to  give  the 
power  of  assisting  the  ripening  of  the 
wood  in  autumn."    This,  in  a  cultural 
point  of  view,  is  of  much  importance,  as 
the  better  the  wood  is  ripened,  the  better 
it  will  withstand  the  cold  in  winter.  Con- 
servative walk  might  often  be  formed  by 
constructing  piers  or  buttresses  against 
the  dead  walls  of  offices,  whose  bacl^  look 
into  the  pleasure-ground ;  and  instead  of 
their  being  an  eyesore,  they  might  be  thus 
transformed  into  very  interesting  object& 
Permanent  stiuU  for  garden  walls. — Gar- 
den walls,  of  whatever  material  they  may 
be  constructed,  are  expensive  erections; 
and  if  properly  built  and  taken  care  of, 
tliey  will  last  for  ages.     To  insure  dura- 
bility, all  walls,  when  first  built,  ought  to 
be  furnished  with  either  cast-iron  eyed  or 
headed  nails,  pushed  in  to  the  joints,  be- 
fore the  mortar  or  cement  is  set :  9  inches 
apart  each  way  may  be  taken  as  the  mi- 
nimum,  and   15  inches  the    maximum 
distance  apart   To  these  the  trees  should 
be  secured  by  soft  twine  previously  steeped 
in  pyroligneous  ether.      This  will  not 
only  be  found  an  immense  saving  of  ma- 
terial ever  after,  but  will  secure  the  wall 
against  those  annual  defacements  which 
arise  from  driving  in  and  pulling  out 
thousands  of  nails,  both  in  the  joints  and 
in  the  bricks.    We  have  long  given  up 
the  use  of  nails  and  shreds,  and  cannot 
too  strongly  recommend  all  who  wish  for 
the  preservation  of  their  walls  to  follow 


our  example.  Previous  to  using  these 
studs,  they  should  be  made  red  hot,  and 
thrown  into  a  vessel  of  boiled  oil  with  a 
little  red  lead,  to  give  them  a  brick  colour, 
as  well  as  to  prevent  corrosion  and  insure 
durability.  When  once  in,  they  never 
require  to  be  removed;  and  hence  the 
joints  and  bricks  a»  secured  from  iiyuiy. 
Should  at  any  time  a  stud  be  in  the  way 
of  a  large  branch,  it  is  easily  broken  off 
by  the  surface  of  the  walL  Since  we  in- 
troduced the  use  of  the  eyed  nails,  some 
fourteen  years  ago,  we  believe  Mr  Croskill 
of  the  Beverley  Foundries  has  manufac- 
tured several  millions  of  them. 

In  old  gardens  the  walls,  in  course  of 
time,  by  l£e  use  of  the  nail  and  shred 
system,  became  so  de&ced  as  sometimes 
to  require  to  be  entirely  taken  down  and 
rebuilt,  or  otherwise  repaired — ^a  danger 
which  the  use  of  the  permanent  studs 
completely  obviates. 

'^  The  walls  at  Trentham  had  become 
so  battered  and  disfigured  that  it  wajs 
necessary  to  repoint  them,  and  to  plaster 
up  the  holes  in  the  bricks,  in  onler  to 
bring  the  whole  to  an  even  surface.  To 
conceal  this  patchwork,  the  walls  received 
a  coat  of  stone  colour,  and  by  this  means 
all  insects  were  effectually  smothered. 
This  is  repeated  once  in  two  or  three 
years,  taking  care  not  to  let  the  material 
fall  on  the  branches.  The  proportions  of 
the  ingredients  used  in  forming  the  colour 
are  as  follows : — 16  lb.  umber,  4  lb. 
ochre,  1  lb.  lamp-black,  and  4  quarts  of 
coal-tar  ;  these  are  boiled  together  in  30 
gallons  of  water,  and  applied  to  the  walls 
as  hot  as  possible." — Fleming  in  Journal 
of  Horticultural  Society. 

We  use  for  the  same  purpose  best 
Roman  cement  made  into  a  thin  paste, 
with  sour  milk  and  sweet  wort, — that  is, 
an  infusion  of  malt, — and  lay  it  on  with 
a  common  whitewash-brush  quite  cold, 
giving  it  three  coats,  the  one  following 
the  other  as  the  wall  dries. 

The  following  explanation  of  the  tech- 
nical terms  used  by  bricklayers,  in  con- 
nection with  such  work  as  garden  walls, 
will  be  useful  to  the  general  reader. 

Those  bricks  which  lie  in  the  same 
direction  as  the  line  of  the  wall  are  called 
stretchers;  those  crossing  the  wall  are 
headers;  and,  when  smaller  pieces  are  used, 
they  are  called  closers.  The  object  of 
arranging  bricks  as  stretchers  and  headers 
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is  to  gain  strength,  or  what  is  in  practice 
called  band.    The    rows  of   hricks    are 
designated    courses,      Chrwi    is    moitar 
thiimed  with  water :  it  should  he  used 
moderately  hot — that  is,  made  of  newly- 
slacked  lime :  it  is  often  used  in  solid 
brick  waUs,  whose  centres  are  packed 
with  haiSy  or  fragments  of  hricks,  flints, 
small  stones,  &c.     It  sets  rapidly,  and 
cements  the  whole  well  together.     When 
a  course  of  hricks  is  laid,  having  two 
stretchers  and  a  header  placed  alternately, 
(the  headers  of  erery  course  resting  on 
the  stretchers  of  the  course  helow,)  the 
arrangement    is   called    Flemish    hond. 
When   a    course    consists    entirely    of 
stretchers,  and  the  course  over  it  entirely 
of  headers^  it  is  called  old  English  hond. 
When  several  courses  of  stretchers  have 
only  one  course  of  headers,  it  is  called 
rwankigbond,     Flemish  hond  is  generally 
preferred  hy  workmen,  as  the  perpendi- 
colar  joints  are  more  eamly  kept,  by  which 
means  their  work  looks  hotter  and  is  less 
trouhlesome  :  the  practical  difficulty  they 
have  to  contend  with  is,  that  in  the  header 
courses^  the  joints  which  show  outwardly 
being  multiplied,   they  are  apt,  if  not 
attended   to^  to  overrun  those  of  the 


course  heneath,  when  either  a  straight 
joint  must  occur,  or  a  closer  must  he 
inserted.  For  every  wall  above  one  brick 
in  thickness  Englii^  bond  is  preferable ; 
but  for  walls  of  a  single  brick  in  thickness, 
Flemish  bond  is  best,  if  the  joints  are 
kept  perpendicular  over  each  other  in  the 
alternate  courses.  Closers  should  never 
be  allowed  except  in  the  quoins,  where 
they  necessarily  must  occur,  in  order  not 
to  weaken  the  work.  The  following  four 
particulars  should  be  carefully  attended 
to  in  brick-building :  first.  That  the 
foimdations  be  set  off  perfectly  level,  so 
that  each  course  may  lie  perfectly  hori- 
zontal, to  provide  a  level  bed  for  the 
course  above  it ;  secondly,  That  they  be 
placed  so  that  ^e  joints  of  each  course 
may  be  directly  over  the  solids  of  the 
course  next  below  it ;  thirdly.  That  the 
jomts  be  kept  perfectly  perpendicular; 
fourthly,  That  no  more  mortar  be  used 
than  is  absolutely  necessary  to  produce 
adhesion — and  for  this  reason  it  is  usual 
to  restrict  the  workmen  to  joints  not 
exceeding  five-sixteenths  of  an  inch  for 
each  bed  of  mortar.  Walls  with  such 
joints  will  not  only  look  better,  but  will 
be  both  stronger  and  more  durable. 
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HOTHOUSE-BUILDING. 


§  1. — GENERAL  PRINCIPLES. 

Improvements  in  hothouse-building  ap- 
pear to  bear  no  comparison  with  the 
improvements  that  have  taken  place  of 
late  years  in  other  departments  of  horti- 
culture. This  seems  sufficiently  proved 
by  the  fact,  that  so  few — ^not  more  than 
half-a-dozen  cases — of  even  very  modified 
improvements  have  been  exhibited  in  the 
Crystal  Palace.  Of  these  we  notice  two 
model  greenhouses  by  Mr  Dench,  in 
which  the  metallic  sashes  are  galvanised, 
and  corrugated  galvanised  iron  plates  are 
employed  to  form  the  outside  of  the  front 
parapet  wall^  while  plain  plates  are  used 
inside,  as  substitutes  for  a  brick  waJL 
Some  parts  of  the  woodwork  are  left 
plain,  while  others  are  covered  with  thin 
plates  of  iron.  If  we  are  to  have  metallic 
hothouses,  let  us  have  them  out  and  out; 
but  all  combinations  of  wood  and  iron, 
such  as  those  here  presented,  are  behind 
the  intelligeDce  of  the  age.  The  other 
improvements  exhibited  in  the  Ciystal 
Palace  appeared  to  us  to  possess  neither 
novelty  nor  merit  What  Mr  Bench's 
motive  may  be  for  substituting  plates  of 
iron  for  brick  in  the  parapet  walls  we  know 
not.  This  much  is  certain,  that  they  are 
neither  so  cheap  nor  so  capable  of  resisting 
cold. 

Viewing  the  Exhibition,  therefore,  in  a 
horticultural  point  of  view,  we  are  com- 
pelled to  confess  our  great  disappointment 
at  its  presenting  so  few  specimens  of  im- 
provements in  this  department  We  had, 
indeed,  glass  of  all  shapes  and  sizes;  but 
we  looked  in  vain  for  specimens  of  glaz- 
ing, although  a  matter  of  so  much  im- 
portance. Even  the  almost  worn-out 
subject  of  heating  seemed  to  have  been  lost 


sight  o^  if  we  except  a  few  of  those  health- 
destroying  toys  called  "hot-air  stoves." 
From  the  painting  of  the  interior,  so 
artistically  carried  out  by  Mr  Owen  Jones, 
the  ornamental  hothouse-builder  may  take 
useful  hints;  and  future  conservatories  at 
least  may  bear  some  evidence  of  the  im- 
proved taste  of  1851. 

We  need  not  refer  to  the  original  con- 
struction of  hothouses,  either  in  this 
country  or  on  the  Continent,  further  than 
to  remark  that  they  were  by  no  means 
calculated  for  the  preservation  of  tender 
exotic  plants,  and  still  less  for  the  prodac- 
tion  of  tropical  fruits — ^as  they  were  little 
other  than  large  rooms,  having  windows 
in  front,  more  in  number  and  of  larger 
size  than  those  used  in  dwelling-houses. 
The  first  improvement  on  these  was  the 
adoption  of  what  has  been  called  the 
lean-to  roof;  this,  till  about  the  begin- 
ning of  the  present  century,  continued  to 
be  file  form  in  general  use,  and  for  some 
purposes  it  will  probably  continue  to  be 
so.  Various  improvements,  more  espe- 
cially as  regards  their  internal  arrange- 
ments, mode  of  heating,  &c.,  were  pro- 
jected, and  carried  into  beneficial  effect 
by  the  garden  architects  of  the  day ; 
amongst  whom  the  late  Thos.  And. 
Knight  held  a  conspicuous  position,  and 
revived  the  views  laid  down  by  Boer- 
haave  about  a  century  previously,  as  to 
arranging  the  angle  of  the  roof  to  the 
situation  and  purpose  for  which  the  house 
was  principally  intended — (Vide  sea 
Anglb  of  Elevatton.) 

Sir  Creorge  M'Eenzie,  a  few  years  after- 
wards (1815,)  proposed  what  he  thought 
to  be  the  best  form  of  roof  for  the 
admission  of  the  greatest  possible  quan- 
tity of  the  sun's  rays — namely,  a  hemi- 


GENERAL  PRINCIPLES. 


109 


spherical  figure  or  globe;  but  as  this 
figure  seemed  to  be  unattainable  in 
practice,  he  then  proposed  to  make  the 
roof  the  segment  of  a  circle.  This  may 
be  said  to  baTe  been  the  most  scientific 
improvement  suggested  up  to  that  period ; 
and  out  of  it  arose  the  various  modifica- 
tions known  as  curvilinear  roo£s>  of  which 
manj  exemplifications  are  to  be  met 
with,  but  certainly  not  so  many  as  might 
have  been  expected.  Long  before  t^is, 
however,  we  should  have  observed,  span- 
roofed  houses  were  in  use.  These  possess 
many  of  the  properties  of  the  curvilinear 
form,  without  being  so  expensive  in  the 
erection.  We  were  long  opposed  to 
curvilinear  houses  on  account  of  the 
expense,  more  especially  those  of  the 
lean-to  form,  or  &ose  which,  although 
the  roof  was  curved,  still  retained  the 
opaque  back  wall,  a  mode  of  construction 
whidi  to  us  appeared  to  be  only  a  very 
slight  improvement  indeed  over  those 
in  common  use  with  straight  roofs,  and 
one  certainly  not  proportionate  to  the 
extra  expense  of  their  formation. 

The  improvements  in  hothouse-building 
may  be  said  to  be  now  only  "  beginning 
to  begin  f*  and  there  is,  no  doubt,  a  wide 
field  open  for  the  exercise  of  judgment 
and  invention. 

A  writer  in  the  ''Annals  of  Horticulture'* 
observes  :  **  There  is  yet  much  remains 
to  be  realised  in  the  erection  of  houses 
for  the  cultivation  of  plants,  not  only  as 
r^ards  their  number  and  dimensions, 
but  also  their  arrangement  and  details. 
We  seldom  see  more  than  the  same  kind 
of  flat  lean-to  or  span  roo& — ^the  same 
kind  of  formal  stages  where  the  plants 
are  grown  in  pots — ^and  the  same  kind  of 
formal  beds  when  the  latter  are  planted 
out  in  borders  of  prepared  soil.  Even 
refinements  or  elegances  of  construction 
&il  to  invest  such  buildings  with  any 
character  of  distinctness  or  novelty, 
owing  to  the  sameness  or  monotony 
which  forms  the  basis  of  the  design." 

The  last  and  greatest  improvement 
in  hothouse  roofe  is  certainly  that  of  the 
ridge-and-furrow  form,  first  suggested  by 
the  late  Mr  Loudon  about  the  year  1816, 
and  afterwards  so  completely  wrought 
out  by  Sir  Joseph  Paxton  in  the  large 
house  at  Chatsworth,  and  elsewhere,  and 
more  recently  by  covering  in  nearly 
20  acres  for  the  Great  Exhibition  in 


Hyde  Park,  the  most  stupendous  erection 
hitherto  constructed  of  iron,  timber,  and 
glass,  and  exemplifying  most  clearly  the 
possibility  of  extending  the  same  kind  of 
pillared  covering  over  any  space,  however 
large. 

A  third  claimant  has,  we  may  observe, 
very  recently,  in  "  The  Builder "  and 
other  papers,  come  forward,  not  only  to 
share  with  Mr  Loudon  and  Sir  Joseph 
Paxton  the  merit  of  this  discovery,  but 
in  reality  to  claim  the  whole  merit  to 
himself  We  are  not  so  much  surprised 
at  the  claim  made  by  the  reverend  gen- 
tleman, as  at  his  extreme  modesty  in  not 
assertrng  this  supposed  right  long  ago— 
the  more  so,  as  he  has  been  a  frequent 
correspondent  in  several  horticultiuid 
periodicals  during  a  considerable  number 
of  years.  From  our  own  personal  inti- 
macy with  the  late  Mr  Loudon,  we  know 
that  the  ridge-and-fiirrow  principle  of 
roofing  was  thought  of  by  him  long 
before  any  exempUfication  of  it  had  been 
attempted  in  Britain.  To  Sir  Joseph 
Paxton,  however,  the  merit  belongs  of 
bringing  this  greatest  of  all  improve- 
ments into  practical  use ;  and  even  had 
the  idea  been  entertained  by  others,  it  is 
questionable  if  many  would  have  had 
the  boldness  or  the  means  to  have  brought 
it  to  perfection. 

Mr  Loudon  s  first  idea  of  this  mode  of 
roofing  suggested  itself  to  him  after 
reading  a  paper  by  Sir  George  M^Eenzie, 
pubhshed  in  1815  in  the  "  Transactions 
of  the  Horticultural  Society  of  London," 
"  on  the  form  which  the  glass  of  a  forcing- 
house  ought  to  have,  in  order  to  receive 
the  greatest  possible  quantity  of  rays 
firom  the  sun.** 

The  Bev.  Mr  Carlisle,  the  claimant 
to  whom  we  have  alluded  above,  has 
lately  stated,  in  a  letter  to  the  editor  of 
the  ''Morning  Herald,"  that,  so  early 
as  1828,  when  he  began  to  make  his 
gardening  experiments,  he  *'  spent  con- 
siderable time  on  the  laws  of  optics  and 
the  formation  of  a  glass  roof  embracing 
three  aspects,  in  order  to  prolong  the 
heat,  and  obviate  the  necessity  of  late 
fire-forcing."  He  calls  his  invention  the 
Vandyke  roof  ''  In  the  midst,"  he  says, 
"  of  hail-storms  rushing  like  eddies  from 
all  points  of  the  compass,  I  tried  at 
various  times  the  comparative  merits 
of  the  common  flat  roof  and  the  Vandyke 
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model.  The  flat  hod  generally  more  than 
one  half  the  panes  of  glass  broken,  while 
the  Vandyke  remained  iminjured."  He 
also  invites  the  inspection  of  the  curious 
to  his  domicile,  and  gives  reference  to 
several  roofs  of  this  description  which  he 
constructed  for  various  individuals ;  but 
none  of  them  are  dated  earlier  than 
thirteen  years  ago,  at  which  time  the 
large  conservatory  at  Chatsworth  was  in 
existence. 

"  This  style  (the  ridge-and-fiuTow)  forms 
the  basis  of  the  plan  which  promises  to 
subvert  the  monotonous  interior  arrange- 
ments" hitherto  followed,  "  inasmuch  as, 
when  applied  on  a  grand  scale,  it  facili- 
tates the  covering  of  larger  areas  of 
ground,  in  which  the  absolute  necessity 
of  departing  from  long-cherished  arrange- 
ments must  eventually  lead  to  great 
improvements  in  this  respect.  But  now, 
as  even  generally  applied,  this  style  of 
building  leaves  the  interior  unchanged— 
for  the  same  mode  of  disposing  of  the 
plants  is  in  most  cases  followed.  This 
ought  not  to  be.  Grardeus  would  lose 
half  their  charms  were  we  to  see  the 
same  thing  imagined  everywhere.  It  is, 
in  fact,  in  the  endless  variety,  in  connec- 
tion with  intrinsic  beauty,  of  which  they 
admit,  that  their  fascinations  rest.  And 
why  should  it  not  be  so  with  horticul- 
tural erections  for  the  growth  of  exotic 
vegetation)  Why  should  these,  which 
are  to  a  certain  extent  invested  with  the 
additional  charm  of  variety,  be  deprived  of 
the  charm  of  that  variety  f  Why  should 
we  not  have  groves,  and  lakes,  and 
flower  gardens,  and  rockcf,  and  caverns, 
with  their  appropriate  vegetation  within 
as  well  as  without  ?  In  the  former  case, 
their  beauties  would  be  available  either 
for  admiration  or  study  at  all  seasons ; 
in  the  latter,  the  fickleness  of  our  climate 
often  acts  as  a  preventative  to  both  these 
exerdses.** — Annals  of  Horticuliure, 

The  greatest  advantage  of  a  ridge-and- 
fiuTow  roof  is,  that  any  extent  of  area 
may  be  covered  without  internal  walls. 
Indeed,  no  walls  whatever  are  required, 
as  the  sides  and  ends  may  be  glass  close 
to  the  ground — ^the  whole  being  supported 
on  cast-iron  tubular  columns,  with  cast- 
iron  valleys  or  gutters.  A  good  idea  of 
the  effect  and  practicability  of  roofing  over 
a  whole  garden  may  be  obtained  by  a 
careful  examination  of  some  of  our  most 


extensive  railway  stations— that  at  Derby, 
for  example,  which  we  believe  could  be 
extended  over  a  hundred  acres  if  required. 

Plate  XII.  and  the  description  are 
of  a  garden  covered  with  glass,  upon  the 
ridge-and-furrow  principle,  and  heated 
by  hot-water  pipes  and  vases,  upon  a 
principle  we  believe  to  be  efficient,  and 
at  the  same  time  ornamental.  The  work- 
ing drawings  were  prepared  by  us  in  1840, 
with  a  view  to  its  being  erected  at  Dal- 
keith. The  temperature  intended  to  be 
maintained  was  that  sufficient  for  repelling 
frost,  in  order  to  the  formation  of  a  gar- 
den in  which  a  supply  of  flowers,  and  the 
more  delicate  kinds  of  fruit  and  vegetables, 
might  be  procured  throughout  the  year. 

Plate  XII.,  fig.  1,  is  an  exterior  eleva- 
tion in  projection,  supposed  to  stand  clear 
of  all  other  buildings,  and  upon  an  eleva- 
tion of  3  feet  above  the  surrounding 
ground,  enclosed  within  a  parapet,  and 
surrounded  by  a  broad  gravel  or  pave- 
ment walk. 

The  building  in  question  was  intended 
to  be  simple  and  plain  in  all  its  details  ; 
but  there  is  no  reason  why  an  expression 
ef  architectural  character  should  not  be 
given  to  it,  by  employing  architectural 
columns  for  tiie  support  of  the  valleys 
instead  of  plain  ones,  and  carrying  a 
cornice  or  Meze  along  above  them,  with 
appropriate  ornaments  planted  on  the 
pediments.  These  things,  with  an  archi- 
tectural parapet  surrounding  it — with  the 
necessaiy  flights  of  steps  leading  to  the 
terrace,  and  appropriate  balustrading  and 
vases — ^would  give  effect,  which,  whatever 
be  the  style  of  architecture,  cannot  fiul  to 
please.  The  Doric,  Ionic,  or  Corinthian 
orders  may  be  adopted,  as  may  best  har- 
monise with  the  style  of  the  mansion : 
nay,  even  the  Gothic  or  old  English  may, 
with  certain  modifications,  be  substituted. 

Fig.  2  is  the  elevation  of  the  whole  of 
the  upright  sashes  and  pediments,  from 
the  plinth  to  the  plate  under  the  gutters, 
all  of  which  are  movable,  being  made  to 
run  on  two  lines  of  iron  rails  attached  to 
the  top  of  the  plinth,  and  in  two  checks 
or  square  grooves  in  the  wall-plate  under 
the  ends  of  the  gutters.  Or  if  a  deep 
cornice  or  frieze  is  indulged  in,  these 
movable  sashes  may  be  hung  upon  the 
suspension  principle,  by  which  their  move- 
ment will  be  greatiy  facilitated. 

The  bottom  rails  of  the  sashes  being 
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provided  with  concaye  gun-barrel  metal 
rollers,  their  movement  along  the  rails 
will  be  easily  effected.  The  whole  of 
these  sashes  may  be  removed  if  desired ; 
the  one  half  running  on  the  inner  line  of 
rails  can  be  taken  out  at  one  end,  and 
those  on  the  outer  rails  at  the  opposite 
end.  Bottom  ventilation  is  secured  by 
running  each  sash  either  wholly  or  in 
part  behind  the  one  next  to  it  The  four 
centre  sashes  are  shown  in  the  fig.  as  out 
The  space  between  the  upright  or  sup- 
porting cast-iron  columns  is  20  feet,  and 
the  height  firom  the  stone  plinth  to  the 
bottom  of  the  gutters  is  10  feet  The 
supporting  columns  of  the  sides  and  ends 
are  square,  and  hoUow,  for  the  purpose  of 
taking  down  the  rain  water  to  the  tanks 
underground.  The  columns  in  the  in- 
terior of  the  house  are  roimd  and  tubular. 
The  reason  of  the  exterior  ones  being 
square  ia^  that  the  sashes  may  fit  closer 
to  them  than  they  could  to  circular  ones|, 
for  the  exclusion  of  cold. 

The  pediments  are  carried  up  per- 
pendicular to  the  front,  and  are  fixtiu^s. 
The  whole  structure  stands  upon  a  stone 
plinth,  6  inches  above  a  pavement  oi 
grarel  walk,  which  goes  all  round,  10  feet 
in  width  and  3  feet  above  the  outside 
ground-level,  and  reached  by  a  flight  of 
five  steps  placed  at  the  middle  of  each  of 
the  four  sides,  at  which  the  entrances  are, 
as  shown  in  the  ground-plan.  This  walk 
is  enclosed  with  a  balustrading  of  ashlar, 
2  feet  from  the  top  of  the  pavement  and 
5  feet  above  the  general  ground-level, 
divided  by  piers  placed  so  as  to  corre- 
fipond  with  and  be  opposite  the  upright 
columns.  The  compartments  are  divided 
bj  pilasters  18  inches  broad,  projecting 
4  inches  beyond  both  sides  of  the  wall, 
and  rising  9  inches  above  it  for  the  recep- 
tion of  ornamental  vases. 

Fig.  3  is  a  cross  section  from  east  to 
west,  showing  the  roof  supported  on 
tubular  columns,  through  which  the  rain 
water  passes  down[to  under  ground  tanks. 
The  columns  in  this  direction  are  20  feet 
apart,  and  the  roof  is  supported  as  is  shown 
in  fig.  4  upon  a  larger  scale — ^thus  giving 
strength  without  crowding  the  interior 
with  too  many  columns.  The  rafters, 
ridges,  suspension-rods,  and  gutters,  are 
of  iron;  the  astragals  for  the  reception 
of  the  glass  are  of  wood,  and  supported 
in  the  middle  by  an  iron  purlin  3  inches 


by  1  inch — a,  in  fig.  4— which  ties  the 
rafters  together,  and  also  keeps  the  as- 
tragals in  their  proper  places,  as  each  is 
screwed  down  to  the  purlin,  as  well  as 
mortised  into  the  ridge  and  also  into  the 
gutter,  each  of  these  being  cast  with  a 
dovetailed  mortise  for  the  reception  of 
the  astragals.  The  sides  of  the  rafters 
are  cast  with  a  groove  in  them  instead  of 
a  rebate  for  the  reception  of  the  glass, 
and  the  astragals  are  provided  with  simi- 
lar grooves,  so  that  the  usual  fixing  in  of 
the  glass  with  putty  is  dispensed  with. 
The  ridge  is  of  two  plates  of  iron,  to  which 
the  rafters  are  fixed  ;  but  the  sides  of  the 
ridge  are  kept  apart  by  iron  studs,  leav- 
ing a  clear  opening  of  9  inches  along  the 
whole  length  of  the  ridge  for  top  ventila- 
tion; and  over  that  space  is  placed  the 
lantern  system  of  ventilation,  as  shown 
at  fig.  31,  by  which  by  one  movement  the 
whole  openings  of  a  ridge  300  feet  in 
length  can  be  opened  simultaneously. 

Fig.  5  shows  part  of  the  elevation  of 
one  side  of  a  ridge,  and  also  the  longitu- 
dinal section  of  tibe  building  in  the  direc- 
tion of  from  north  to  south.  In  this 
case  the  upright  columns  are  40  feet 
asunder.  They  also  are  tubular,  for  con- 
veying down  the  rain  water.  The  same 
principle  of  suspension  is  shown  here 
and  upon  a  larger  scale  in  fig.  6,  as  in 
figs.  3  and  4.  A  very  slight  inclination 
is  given  to  the  bottom  of  the  gutters 
from  the  points  at  the  centre  between  the 
columns,  to  drain  off  the  water.  This  is 
so  slight,  that  casting  the  bottom  of  the 
gutters  one  quarter  of  an  inch  thicker  at 
a,  in  fig.  6,  tban  at  the  ends  where  they 
meet  over  the  upright  columns,  will  be 
found  sufficient  for  the  purpose.  And 
even  that  inclination  can  be  given  by  a 
slight  bend  in  the  process  of  casting,  with- 
out altering  the  thickness  of  the  metal. 

Fig.  7  is  the  ground-plan,  240  feet  long 
and  220  feet  broad.  The  entrances  are 
in  the  centre  of  each  side  and  end,  with 
walks  8  feet  in  breadth  intersecting  the 
space  into  four  divisions.  A  border  ex- 
tends all  round  between  the  gla^s  sides 
and  the  walk,  and  another  between  the 
walk  and  the  principal  divisions.  A 
circle  of  gravel  occupies  the  centre,  in 
the  middle  of  which  is  an  ornamental 
cast-iron  grating  4  feet  in  diameter,  a 
portion  of  which  opens  so  as  to  admit  of 
free  access  by  a  stair  to  the  vault  below, 
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fig.  9,  in  which  the  heating  apparatus, 
&c.,  is  placed.  Along  each  side  of  the 
two  centre  walks,  and  the  inner  side  of 
the  outer  surrounding  one,  are  placed 
highly  ornamental  cast-iron  vases,  ^fig.  8,) 
supplied  with  hot  water  from  the  Doilers 
underneath;  a  line  also  of  vases  is  carried 
diagonally  across  the  space  from  the 
centre  to  each  corner,  their  use  being  to 
act  as  radiators  of  heat  during  autumn, 
winter,  and  spring — those  by  ^e  sides  of 
the  walks  to  be  furnished  with  jspecimen 
plants  in  pots  during  summer,  when  not 
required  for  heating.  These  vases  have 
movable  tops  which  fit  into  grooves  par- 
tially filled  with  water,  which  renders 
them  steam-proof  when  a  dry  atmosphere 
is  required;  while,  by  removing  these 
tops,  or  even  a  portion  of  them,  a  humid 
atmosphere  is  at  the  command  of  the 
owner. 

This  mode  of  heating  may  startle  some, 
and  therefore  require?  explanation.  The 
mains  which  proceed  from  the  boilers  are 
4-inch  pipes  laid  4  inches  clear  of  the 
surface;  those  which  run  parallel  with 
the  walks  serve  for  margins  to  them ; 
those  in  the  diagonal  lines  are  the  same 
height  above  it  The  vases  are  placed 
over  the  mains,  which  have  nozzles  cast 
on  them  at  the  proper  distances ;  the  hot 
water  rising  from  the  mains  ascends  up 
the  centre  of  the  vases,  as  shown  by  the 
arrows;  and  as  the  heat  is  given  o£f  by 
radiation  round  the  outer  surface,  and 
the  water  becomes  cooled,  it  descends 
round  the  sides  of  the  vases  into  a  hollow 
moulding,  which,  communicating  with 
four  1-inch  pipes,  two  only  of  which  can 
be  shown  in  the  section,  (fig.  8,)  delivers 
the  colder  water  into  the  conducting  hot- 
water  pipe  from  whence  it  came.  Three 
distinct  boilers  are  placed,  as  shown  in 
fig.  10,  for  each  quarter  of  the  structure- 
being  twelve  in  sJl — one  of  which  commu- 
nicates with  the  diagonal  line,  the  other 
two  deliver  their  water  along  two  sides  of 
the  division,  all  three  terminating  at  the 
comers  a  aaa  on  ground-plan  fig.  7, 
and,  descending,  enter  one  general  return- 
pipe  under  the  diagonal  line,  back  to- 
wards the  boilers,  where  they  branch  off 
into  three  separate  pipes,  one  to  each 
boiler.  By  this  means  there  are  ninety- 
six  radiating  vases  to  heat  the  atmosphere 
of  the  structure,  in  addition  to  the  extent 
of  piping.    To  lessen  the  amount  of  heat. 


the  flow-pipes  in  the  diagonal  lines  may 
be  left  unheated,  or  indeed,  any  number 
of  the  others  may  be  shut  oS  by  stop- 
cocks. From  the  extent  of  radiating  sur- 
face ofiered  by  these  ninety-six  radiators, 
we  presume  that  most  of  the  heat  taken 
from  the  furnaces  will  be  difiused  through 
the  atmosphere  to  be  heated;  and  this, 
with  the  great  length  of  pipes  laid  round 
the  sides  of  the  walks,  and  supplied  by 
twelve  boilers,  must  give  heat  sufficient 
for  the  purpose  intended. 

At  the  bottom  of  each  column  for  the 
conveyance  of  the  rain-water  should  be 
placed  a  reservoir  under  ground,  and 
from  each  of  these  should  be  laid  a  pipe 
to  convey  their  superfluous  water  to  the 
grand  reservoir  a  in  fig.  9,  from  which  the 
supply  for  the  boilers  may  be  taken. 
Each  of  the  smaller  reservoirs  should  be 
covered  with  a  piece  of  pavement,  as  a 
plinth  on  which  the  column  is  to  stand; 
and  in  it  should  be  a  small  hole  into 
which  a  pipe  attached  to  a  portable  pump 
can  be  introduced,  for  the  purpose  of  draw- 
ing up  the  water  for  watering,  syringing, 
or  even  for  filling  up  the  vases  while  heat- 
ing is  going  on. 

These  vases  are  employed  under  the 
impression  that  they  will  be  more  orna- 
mental, and  will  give  out  more  heat  by 
radiation,  than  if  the  heat  depended  en- 
tirely on  the  pipes  laid  parsdlel  to  the 
sur&ce. 

Fig.  9  shows  a  section  of  the  vault 
under  ground ;  a  being  the  reservoir  for 
receiving  the  whole  of  the  superfluous 
water;  bb  the  direction  of  the  flow-pipes 
from  the  boiler;  e  e  the  flues;  d  the  stair 
leading  to  the  vault;  e  e  the  area  for  at- 
tending the  furnaces,  &o. 

Fig.  10  shows  the  ground-plan  of  the 
vault ;  a  a,  drc.,  the  boilers,  of  which  there 
are  twelve;  b  b,  &c.,  the  flow- pipes  rising 
perpendicularly  from  the  boilers  to  the 
horizontal  mains;  e  c,  <&c.,  the  direction 
of  the  smoke  flues  after  leaving  the  fur- 
nace and  circulating  towards  c? — the  main 
flue  into  which  they  all  unite,  and  which 
is  carried  under  groimd  parallel  to  the 
tunnel  or  passage,  and  close  to  it — ^being 
also  furnished  with  smoke-traps  for  the 
purpose  of  extracting  the  soot,  till  it 
reaches  beyond  the  garden,  where  the 
level  rises,  and  the  smoke  is  carried  up 
into  a  shaft  in  an  adjoining  wood;  e  e  is 
the  general  reservoir ;  ////  are  spaces 
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for  coal,  ashes,  &c. :  a  supply  of  the  for- 
mer may  be  laid  in  at  once  to  last  a 
month,  and  a  general  clearance  of  the 
latter  may  take  place  at  the  same  time. 
The  tunnel  d,  through  which  the  main 
flue  runs,  is  siifficiently  capacious — ^being 
7  feet  wide  by  7  feet  high — to  form  a  pas- 
sage from  the  exterior  to  the  vault, 
through  which  the  operations  of  attend- 
ance are  carried  on,  the  fuel  brought  in, 
and  the  ashes  removed.  Through  this 
passage,  which  is  enclosed  with  a  door  at 
the  extreme  end,  as  well  as  through  three 
under-ground  drains,  placed  under  the 
three  other  principal  walks,  a  supply  of 
air  is  admitted  to  assist  combustion  in 
the  furnaces;  which,  when  heated,  by  cir- 
culating throu^  the  vault,  passes  through 
the  grating  above  into  the  centre  of  the 
building. 

Having  so  far  described  this  structure, 
it  remains  for  us  to  say  something  regard- 
ing the  uses  to  which  it  may  be  applied. 
A  garden  of  this  extent  and  cost  may 
be  expected  to  afford  the  owner  both  gra- 
tification and  profit  The  arrangement 
in  such  a  case  should  be  of  the  mixed 
style— that  is,  such  as  to  afford  fruit, 
flowers,  and  vegetables  in  perfection,  and 
at  those  seasons  when  they  cannot  be  had 
otherwise. 

The  borders,  therefore,  that  run  parallel 
with  the  walks  we  would  dedicate  to 
flowers,  a  great  portion  of  which  may  be 
in  pots  plunged  in  the  ground ;  while  others 
of  the  more  popular  kinds,  such  as  gera- 
ninma,  heliotropes,  pole  and  standard  ten- 
der roses,  fuchsias,  and  similar  free-flower- 
ing plants,  may  be  planted  in  the  free 
border,  as  they  will  continue  to  flower 
for  jears  with  very  little  intermission. 
Plants  requiring  shade  may  also  be  placed 
here,  snch  as  Russian  violets,  lily  of  the 
valley,  kc.^  in  a  portable  state.     Indeed 
with  such  an  extent  of  borders,  a  perpe- 
toal  display  of  flowers  may  be  kept  up. 
Or,  instead  of  dividing  the  whole  by 
straight  walks,  the  interior  may  be  laid 
out  in  the  flower-garden  style,  the  only 
oljection  to  which  would  be  its  interfer- 
ing with  the  direction  of  the  pipes.  This, 
however,  could  be  remedied  by  carrying 
the  hot  water  under  ground,  and  dis- 
charging it  into  large  metallic  cisterns, 
^ich  could  be  covered  with  stages  for 
plants,  or  otherwise  hid ;  while,  at  the 
wme  time,  in  addition  to  the  heat  radi- 
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ated  from  the  vases,  abundance  of  tem- 
perature could  be  secured,  and  many 
plants  brought  nearer  to  the  glass.  Close 
to  the  columns,  through  the  interior  of 
the  house,  we  would  plant  vines  and  figs, 
which,  particularly  the  former,  would 
produce  abundance  of  fruit  at  seasons 
when  it  is  otherwise  scarce.  Branches 
of  them  might  be  trained  under  the  ridges 
and  gutters  with  good  effect,  as  well  as 
along  the  suspension  bars.  Peaches, 
plums,  apricots,  cherries,  &o.,  may  be 
grown  in  large  tubs  or  boxes,  and  made 
to  produce  fruit  when  it  could  not  be 
had  in  the  open  air.  Early  varieties  of 
gooseberries,  currants,  and  raspberries, 
could  be  forwarded  The  better  kinds  of 
strawberries  could  be  accelerated  two  or 
three  months  before  their  natural  season, 
and  the  Alpine  varieties,  by  apeculiar  mode 
of  treatment,  be  kept  in  finiit  nearly  all 
the  winter.  Oranges,  lemons,  tomatoes,  and 
citrons  would  reach  perfection,  and  some 
of  the  extra  tropical  fruits  also  be  ripened. 

Of  vegetables,  we  may  mention  peas, 
kidney  beans,  cauliflower,  scarlet  runners, 
young  potatoes,  salads  of  all  kinds,  &c., 
which  could  be  had  throughout  the  year. 

So  far  as  regards  trees,  like  peaches, 
plums,  apricots,  and  cherries,  which  re- 
quire a  season  of  rest,  they  should  be  in 
a  portable  state,  so  that  they  may  be 
taken  out  when  tiieir  wood  is  ripe.  Vines 
and  figs,  natives  of  warmer  climates,  may 
remain  permanently  within.  The  roof 
may  also  be  partly  covered  with  creeping 
plants  of  an  ornamental  kind,  so  trained 
as  to  create  little  shade  for  those  that 
grow  under  them. 

From  our  calculations,  &c.,  as  to  the 
proposed  erection  we  have  described,  and 
with  those  improvements  upon  it  that  the 
intelligence  of  gardeners  may  yet  suggest, 
we  believe  that  it  would  be  much  cheaperto 
cover  in  a  whole  garden  in  this  way  at  once, 
than  to  build  walls,  and  to  erect  a  variety 
of  separate  hothouses,  pits,  &o.  It  may 
be  said  that  in  such  a  garden  the  tem- 
perature would  be  throughout  the  same ; 
but  this  is  easily  remedied,  as  portable 
glass  partitions  can  be  employed  to  parti- 
tion off  any  portions  which  it  may  be  de- 
sired to  keep  at  a  higher  temperature. 
For  example,  a  glance  at  the  ground-plan 
in  our  Plate  will  show  that  either  of  the 
four  quarters,  into  which  the  space  is 
divided,  may  be  partitioned  off,  or  the 
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spaces  from  the  sides  to  the  first  or  even 
second  lines  of  columns  may  be  separated 
from  the  rest  by  a  glass  screen,  constructed 
in  a  similar  way  to  the  sides  of  the  buUd- 
ing,  fitting  the  partitions  to  either  side 
of  the  columns,  so  as  to  clear  the  trussing- 
rods,  and  to  the  edge  of  the  vaQey  above — 
while  their  lower  edges  may  run  on  iron 
rails  fixed  to  permanent  stone  or  iron 
sills,  or  portable  wooden  ones. 

It  will  be  observed  that  the  principle 
of  roofing  here  illustrated  is  not  very  dif- 
ferent from  that  adopted  at  railway  ter- 
mini. It  is  to  these  that  the  idea  is  due. 
Such  roofe  have  not  as  yet  been  employed 
in  hothouse-building;  but  that,  variously 
modified,  they  are  adapted  for  the  pur- 
pose of  roofing  in  large  areas,  none  will 
dispute.  The  upright  supports,  bb  well 
as  the  suspension-rods,  can  aU  be  turned 
to  good  account,  as  they  present  us  at 
once  with  the  means  of  cultivating,  to  the 
very  highest  degree  of  perfection,  plants 
of  scandent  habits,  amongst  which  are 
many  of  our  most  gorgeous  flowers.  The 
columns  of  'support  not  only  afford  ub  a 
ready  means  of  getting  rid  of  the  rain 
which  falls  on  the  roof,  but  a  proportion 
of  them  may  be  made  radiators  of  heat, 
by  causing  hot  water  to  circulate  through 
them. 

The  glass  we  proposed  to  use  was  21 
oimoes  to  the  foot,  and  in  sizes  1  foot  by  3. 

Winter  ventilation  was  to  be  effected 
chiefly  by  bringing  in  a  supply  of  air 
through  9-inch  fire-clay  tubular  pipes, 
their  outer  orifices  being  in  the  parapet 
wall  all  round  at  10  feet  apart,  and  their 
inner  openings  dispersed  over  the  floor  of 
the  house. 

A  house  of  this  altitude  is  well  adapted 
for  the  cultivation  of  fruit-bearing  trees 
and  flowering  plants  of  considerable  size; 
but  it  will  at  the  same  time  occur  to  the 
experienced  eye  of  the  practical  cultivator 
that  the  roof  is,  especially  towards  the 
ridges,  too  high  for  the  successful  culti- 
vation of  plants  of  very  dwarf  habits — 
that  is,  the  plants  close  to  the  ground 
would  be  too  &t  from  the  light  These 
could,  however,  be  accommodated,  by 
placing  them  on  suspended  shelves  near 
to  the  glass.  Another  advantage  such  a 
structure  would  afford,  during  winter, 
would  be  the  conservation  of  crops  al- 
ready grown,  such  as  lettuce,  endive,  cau- 
liflower, early  varieties  of  brocoli,cardoons|, 


celery,  &o.,  which  could  be  taken  from 
the  open  groimd  in  autumn  and  trans- 
planted into  the  coldest  parts  of  the 
house— cardoons,  celery,  cauliflower,  and 
brocoli,  &c.,  being  laid  in,  as  the  technical 
phrase  is,  by  the  heels.  Only  those  who 
have  a  laz^ge  winter  supply  to  provide  for, 
can  fully  appreciate  such  an  accommoda- 
tion. Gardens  covered  with  glass  are  one 
of  those  additions  to  modem  luxury  which 
may  be  looked  forward  to. 

Nor  is  it  at  all  improbable  that  suspen- 
sion-roofs may  yet  be  adopted  for  covering 
large  conservatories,  the  fulcra  for  the 
suspended  chains  being  placed  at  the  four 
corners  —  vide  "  Mechanics*  Magazine, " 
vol.  xxxiii.  p.  500,  where  the  principle  of 
Dredge's  suspension-bridges  is  noticed. 
A  better  method  still  would  be  to  extend 
the  tubular  iron  columns  which  support 
the  ends  of  the  metallic  gutters  to  a 
sufficient  height  above  the  valleys,  and 
employ  them  as  the  fulcra  for  suspending 
the  roof  from  without,  instead  of  by 
perpendicular  columns  and  tension-rods 
from  within^  as  has  hitherto  been  done 
in  roofs  of  extraordinary  size. 

Another  advantage  which  this  form 
(the  ridge-and-fiirrow  one)  possesses  is, 
that  the  rays  of  the  sun  are  presented 
more  perpendicularly  to  the  glass  in  the 
morning  and  afternoon,  when  they  are 
weakest,  and  more  obliquely  at  noon, 
when  they  are  strongest. 

In  the  coiirse  of  a  lecture  lately 
delivered  by  Sir  Joseph  Paxton  before 
the  Society  of  Arts  in  London,  he  ex- 
plains the  principles  of  this  improved 
roof  as  follows :  "  In  the  construction 
of  glass  houses  requiring  much  li^t, 
there  always  appeared  to  me  to  be  one 
important  objection.  In  the  plain  lean-to 
or  shed  roof^  the  morning  and  evening 
sun — ^which  is,  on  many  accounts,  of  the 
greatest  importance  to  forcing  fruits — 
presented  its  direct  rays  at  a  low  angle, 
and  consequently  very  obliquely,  to  the 
glass.  As  at  those  periods  most  of  the 
rays  of  light  and  heat  were  obstructed 
by  the  position  of  the  glass  and  the 
heavy  rafters,  so  that  a  considerable 
portion  of  time  was  lost  both  evening 
and  morning,  it  consequently  became 
evident  that  a  system  by  which  the  glass 
would  be  more  at  right  angles  to  the 
morning  and  evening  rays  of  the  sun 
would  obviate  the  difficulty,  and  remove 
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the  obatruction  to  the  rajB  of  light  enter-  present  themaelves  more  perpendioularly 

iog  the  bouse  at  an  early  and  a  late  to  the  glass  at  tboae  times  when  they 

hour  of  the  day."     This  led  him  to  the  are  the  least  powerful  j  whereas  at  mid- 

adqition  of  the  ridge-and-furrow  prin-  day,  when  they  are  most  poweriiil,  they 

ciple  for  glam  rood,  which  places  the  present  themselves  more  obliquely  to  it 
glass  in  such  a  pontion  that  the  rays  of        The  following  diagram  will  show  the 

li^t  in    the    mornings    and    evenings  construction  of  suoh  roo&     Fig.  114  is 

eoter  the  house  without  obstruction,  and  the  elevation  of  a  lean-to  house  of  this 

Fig.  lU. 


description.  The  whole  roof  is  of  necee- 
<itT  a  fixture,  excepting  the  angular 
li^ta  under  each  ridge,  which  may  be 
made  movable  by  being  hinged  at  their 
bottom  udes,  opening  outwards,  and 
being  kept  at  any  angle  of  depression 
by  a  sliding  rod  of  iron  attached  to 
thdr  apex,  and  made  to  aUde  up  and 
down  in  a  dove-tailed  groove  of  iron, 
bitened  to  the  under  side  of  the  crown 
of  the  ridga  This  rod  should  have  a 
■pnng  catch,  acted  upon  from  within, 
vfaich  would  open  out  the  angular  sashes 
to  any  extent,  and  keep  them  so  till 
■rain  acted  upon  in  a  contrary  direction. 
Ventilators  of  the  common  form  are 
traced  in  the  back  wall,  opposite  to  each 
ridge,  and  are  opened  and  shut  upon 
tbe  ordinary  principle.  This  ventilation 
is  (o  be  used  in  the  warmest  weather, 
or  when  the  greatest  quantity  of  air  is 
wished  to  be  admitted.  In  ordinary 
naes,  the  ventilators  shown  in  the  front 
parapet  wall  are  used,  and  the  corree- 
pondiDg  ones  in  the  top  of  the  back  walls 
— only  the  external  openings  of  which 
can  be  shown  in  the  elevation  ;  and  for 
wdinaiy  purposes  these  will  be  found 
nffident.  Front  ventilation  may  also 
be  easily  obtained  by  making  the  front 
npcight  Bashes  pass  each  other,  running 
on  in  iron  rail  fixed  to  the  top  of  the 
■tone  parapet,  or  by  their  being  made 
to  open  aa  shown  in  the  elevation. 


Fig.  115  is  the  end  elevation  of  the 
same  house,  showing  ventilation  which 
ought  to  exist  at  both  ends,  if  the  house 


stands  insulated  ;  also  the  ventilators  in 
the  parapet  wall,  and  the  mode  by  which 
the  front  Bashes  are  thrown  out 


Fig.  116  shows  the  ridge  rafter,  one- 
fourth  the  full  siie  j  and 
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The  ridge  raftara  should  always  be  in 
one  piece,  as  being  the  more  readily 
rendered  waterproof  unless  whea  their 
framing  and  glazing  are  done  before  they 
are  put  up.  In  this  case  each  side  of  the 
ridge  must  form  a  sash  in  one  or  more 
pieces,  aa  r^ards  length;  the  top  and 
bottom  rails— that  is,  the  ridge  and  gutter 
rails — mustthen  be  so  fashioned,  thatwhen 
put  up  they  may  form  one,  and  their 
joining  must  be  made  good  with  white 
lead,  and  covered  with  lead  or  copper. 
"Where  the  stretches  are  long,  with- 
out perpendicular  tubular  supporta  or 
Buspenuon-rods,  it  will  be  better  to  con- 
struct the  gutter  rafter  of  cast-iron,  and 
to  screw  the  bottom  roil  of  the  wooden 
ridge  to  it  The  iron  gutter  will  act 
better  as  a  drain  for  the  nun  water  than 
a  wooden  one  would  do,  and  to  a  certainty 
would  be  waterproof;  while,  even  though 
the  wooden  gutter  is  covered  with  zino, 
lead,  or  copper,  this  seldom  prevents  the 
water  from  finding  its  way  into  the  house ; 
and  as  the  gutter  itself  must  in  such  cases 
be  kept  perpetually  damp,  its  destruction 
is  certain  te  follow,  and  it  will  be  the 
first  part  of  the  atructura  to  give  way. 

The  ridge  and  valley  rafters  are  shown 
above  as  if  of  timber.  Wooden  gutters 
or  valleys  should,  however,  be  used  for 
very  temporary  purposes  only,  such  as 
the  Ctystal  Palace,  in  which  this  ma- 
terial was  used;  and,  notwithstanding 
all  the  care  talien  of  them,  the  leaJcage 
through  them  in  it  was  serious.  In  Plate 
Till,  we  have  shown  a  form  of  gutter 
which  has  been  used  in  the  new  gEUvlens 
at  Foltalloch  and  elsewhere.  The  idea  of 
this  gutter  arose  when  we  were  engaged 
making  out  the  drawings  for  the  proposed 
covered  garden  which  has  been  just  des- 
cribed, BO  long  ago  as  1840 :  and  although 
that  design  has  not  been  executed,  it  has 
been  seen  by  many;  and  we  have  long 


ago  been  perfectly  satisfied  as  to  the  prac- 
ticability of  covering  in  any  q>ace,  how- 
ever great,  with  glass  upon  the  ridgo- 
and-fiuTow  principle.  This  gutter  is  bo 
constructed  that  all  necessity  for  wooden 
ones  is  entirely  removed.  For  description 
and  detailed  drawings  of  it,  vide  Plate 
VIII.  and  page  59. 

With  ridgfr^nd-furrow  roofe  there  is 
no  necessity  for  having  glass  houses  on 
the  lean-to  principle — indeed,  they  ought 
not  to  be  so  constructed:  the  valleys  and 
ndges  should  run  level  from  side  to  mde  ; 
and  except  in  cold  and  exposed  situa- 
tions, where  a  back  or  northern  wall  may 
be  rendered  necessary  for  shelter,  it  will 
be  better  for  the  plante,  as  well  aa  more 
elegant,  if  all  the  sides  are  of  glaas  to 
within  a  foot  of  the  ground. 

Sir  Joseph  Faiton  recommends  the 
pediments  to  rise  perpendicular  to  the 
front  upright  sashes.  We  have  placed 
all  ours  at  an  angle  of  about  22°,  the 
angles  of  the  roof  being  25°.  This  is, 
however,  merely  a  matter  of  taste.  A 
rather  massive  wooden  or  c3fi1>-iron  cornice 
should  cover  the  front  wali-plate,  which 
will  give  the  appearance  of  finish  te  that 
part  of  the  elevation,  and  may  be  made 
to  serve,  at  the  same  time,  for  taking 
away  the  water  that  comes  off  the  roof. 
It  is,  however,  bettor  in  most  cases  of 
this  kind  to  make  the  water  pass  down 
through  the  cast-iron  columns  which 
support  the  front  of  the  bouse,  and 
which,  with  a  view  to  this,  as  well  as  for 
economy  of  metal,  should  be  cast  hol- 
low. This  plan  is  not  so  applicable  to 
houses  of  the  lean-to  form,  aa  the  front 
sashes  of  these  do  not  always  reach  to  the 
ground ;  but  for  all  houses  whose  points 
of  support  are  brought  down  to  the 
ground,  this  practice  should  be  followed. 

In  regard  te  the  transparency  of  ridge- 
and-furrow  roofs,  Mr  Loudon  remarks: 
"  If  we  take  the  area  of  the  bases  of  the 
ridges  as  the  tetal  area  of  the  roo^  and 
then  deduct  from  it  the  space  occupied 
by  the  bars  forming  the  sides  of  the 
ridges,  and  the  ridge  pieces  and  gutters," 
these  roofe  "  will  not  appear  to  admit  the 
same  proportion  of  light  aa  a  roof  in  one 
plane;  but  the  practical  result  will  be 
different,  in  consequence  of  the  sun's  rays 
being  twice  in  the  day  perpendicular  to 
one-half  of  the  roof,  the  advantage  of 
which  to  the  plants  will  iex  more  than 
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compensate  for  the  obecuration  produced 
by  the  greater  proportion  of  sash  bars, 
which,  operating  chiefly  at  mid-daj,  and 
in  veiy  hot  weather,  is  rather  an  advan- 
tage than  otherwise." 

The  plan,  sections,  and  elevation  shown 
on  Plate  XIII.  were  made  out  last  year 
for  a  nobleman  intending  to  make  a  new 
garden ;  they  have  not,  however,  yet  been 
executed.  In  the  designing  of  this  plan, 
we  were  anxious  to  produce  a  range  of 
glass  upon  the  curvilinear  or  span-roofed 
principle,  yet  so  constructed  that  the  roo& 
of  the  forcing-houses  might  be  removable, 
as  shown  in  figs.  125,  126,  127,  with  the 
view  at  once  of  obtaining  the  greatest 
amount  of  solar  influence,  and  of  produc- 
ing a  range  different  from  anything  of 
the  kind  hitherto  seen.  The  situation 
was  to  be  the  centre  of  the  garden,  and 
the  direction  of  the  houses  such  that  they 
Bhoold  have  their  ends  a  and  b,  as  shown 
on  ground-plan  fig.  1,  fiusing  the  north 
and  south  ;  e  e  lobbies  or  vestibules  for 
entrance, glazed  all  round;  Jd  two  vineries, 
one  for  early  and  the  other  for  late  crops 
*-the  vines  planted  inside,  the  range 
being  intended  for  a  wet  loccdity ;  but  as 
the  side  walls  are  to  be  on  piers,  the  roots 
may  extend  outwards  if  they  choose — the 
vines  to  be  trained  over  the  roof  18  inches 
distant  from  the  glass;  e  early  peach* 
house;/  second  peach-house,  the  trees 
to  be  standards  grown  in  tubs  and  boxes, 
with  the  view  of  being  removed,  after  the 
fruit  is  gathered,  to  the  open  air,  to  make 
way  for  some  of  the  finest  figs,  also  grown 
in  a  portable  state ;  ^  house  for  standard 
peaches,  apricots,  and  plums,  not  to  be 
forced,  but  intended  to  come  in  before 
those  on  the  open  walls, — the  trees  in 
the  latter  house  to  be  planted  out,  three 
paits  of  the  roof  being  straight,  as  shown 
on  fig.  2,  so  that  the  two  upper  sashes 
may  be  opened  or  removed  altogether 
after  the  wood  is  ripened ;  h  A,  fig.  1,  two 
pine-stoves,  heated  with  tanks  and  hot- 
water  pipes,  as  shown  in  section  fig.  5 — 
the  bottom  and  sides  of  the  tanks  to  be 
of  wood,  and  the  top  covered  with  slates. 
These  tanks  are  supported  on  piers,  as 
the  space  under  both  the  pine-stoves  is 
formed  into  cellars  to  be  entered  by  the 
stain  ff  g,  on  fig.  4,  which  is  plan  of 
cel]ar8,and  a  corresponding  one  at  the 
end  of  the  other  pine-stove  also.  The 
hot-water  pipes  in  all  the  houses  are  to 


run  parallel  with  the  side  walls,  in  which 
ventilators,  56,  &c.,  on  figs.  2,  3,  and  d,  are 
placed.  The  doors  in  the  peach-houses, 
fig.  1,  t  •,  are  to  be  4  feet  wide,  to  get  out 
the  trees  with  safety  and  ease.  The  ven- 
tilation in  all  those  houses,  excepting  the 
centre  one,  is  to  be  by  ventilators  in  the 
side  walls,  shown  at  5,^.,  and  by  openings 
in  the  ridge  along  its  whole  length,  as 
shown  at  a  in  sections.  Fig.  3  is  the 
cross  section  of  the  peach-houses  and 
vineries,  and  fig.  2  is  that  of  the  central 
house,  which  is  arched  imder  for  support- 
ing the  border  above.  The  floors  of  the 
pine-stoves  are  of  pavement  in  three 
breadths  of  b\  feet  each,  the  ends  which 
join  the  side  walls  being  let  into  them, 
and  their  other  ends,  as  well  as  the  middle 
course,  being  supported  on  10-inch  brick 
piers.  The  cellars  are  intended  for  keep- 
ing a  supply  of  fiiel,  to  be  supplied  by 
the  area  stairs  e  on  fig.  5.  They  are 
lighted  and  ventilated  by  area  windows 
a  a  ay  &c.,  as  shown  in  plan  of  cellars,  fig. 
4  ;  &  is  the  position  of  the  furnace  and 
boiler  for  south  end  pine-stove  and 
vinery ;  c  the  same  for  that  of  north  end 
ones ;  d  the  same  for  early  peach-house 
and  half  of  central  house  ;  t  that  of  suc- 
cession peach-house,  and  other  half  of 
central  house.  The  flues  are  indicated 
by  the  broad  dark  lines,  all  of  which 
terminate  in  the  centre  chimney/.  These 
flues  are  all  enclosed  within  an  outer  flue, 
to  which  a  supply  of  cold  air  is  admitted 
by  tubes  through  the  side  walls,  which, 
entering  into  the  hot-air  flue,  drives  it 
out  upwards  into  the  hothouses  through 
brass  ventilators  fixed  in  the  pavement 
floor;  gg  are  the  stairs  already  referred  to. 
The  roo&  of  the  smaller  houses  are  to 
be  of  wrought-iron  sash-bar,  without 
rafters:  the  centre  one  is  to  have  the 
moving  sashes  of  wood,  resting  on  cast- 
iron  rafters,  as  they  will  be  much  lighter, 
and  better  adapted  for  moving  up  and 
down,  as  well  as  for  being  removed,  if 
deemed  necessary,  after  the  wood  is  fully 
matured.  The  lower  part,  however,  of 
this  roof  to  be  filled  in  between  the  rafters 
with  wrought-iron  astragals,  and  fixed. 
On  figs.  2  and  3,  c  c  is  the  ground-level. 
A  border,  4  feet  wide,  surrounds  the  range 
on  all  sides,  and  also  a  gravel  walk,  7  feet 
in  breadth — ^beyond  which  are  the  kitchen- 
garden  quarters,  laid  out  in  the  usual 
manner.  All  the  rain  water  from  the  roofs 
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is  to  be  collected  in  gutters  along  the  top 
of  the  parapets,  and  conveyed  in  pipes  into 
two  large  tanks,  h  h,  on  fig.  4,  under  the 
centre  house,  and  pumped  up  as  required. 

The  passages  are  to  be  laid  with  Ar- 
broath or  Caithness  pavement^  polished 
on  the  upper  side,  and  <laid  on  brick 
piers  in  all  the  peach-houses  and  vineries, 
to  give  scope  to  the  roots  of  the  trees. 
The  sides  of  the  pavement  footpaths  are 
to  have  a  stone  edging  4  inches  in  height, 
and  rounded  off  at  top.  The  doors,  except- 
ing the  outer  ones  of  the  lobbies,  are  tobe  in 
two  pieces;  and  instead  of  being  hinged  and 
opening  sideways,  are  to  move  on  a  rail  at 
bottom  and  in  a  groove  at  top,  and  to  run 
back  the  whole  of  their  br^B^dth  behind 
the  partitions  which  divide  the  houses. 

OajBt-iron  frames,  with  sliding  doors, 
are  to  be  built  in  the  sides  of  the  hot-air 
and  smoke  flues,  and  also  at  the  bottom 
of  the  upright  shaft,  for  the  purpose  of 
extracting  tibe  soot — ^as  the  cleaner  the 
flues  are  kept,  the  less  smoke  will  pass  out 
at  the  chimney-top,  and  the  less  heat  also. 

To  lessen  the  labour  of  watering,  a 
pipe  may  be  led  from  the  water-tanks 
under  the  pavement,  and  a  branch  brought 
up  into  each  house,  with  a  brass  screwed 
nozzle,  to  which  a  small  portable  pump 
may  be  attached,  to  draw  up  the  water 
into  each  division. 

The  piers  for  supporting  the  roof  of  the 
cellars  and  floor  of  the  pine-stoves  and 
centre  house  are  shown  in  the  plan  of  the 
cellars.  The  sides  and  ends  of  the  pine 
beds  are  to  be  of  Caithness  pavement, 
polished  on  the  sides  next  the  passage  on 
top,  and  down  3  inches  on  the  inner  side. 

Fig.  6  shows  the  elevation  of  the  whole 
range. 

As  an  instance  of  hothouse-building 
combining  economy  and  utUity,  we  may 
instance  a  glajBS  garden,  now  in  course  of 
erection  for  J.  Duncan,  Esq.  of  Burnhead, 
to  whom  we  furnished  the  plan&  The 
intention  was  to  produce  a  useful  struc- 
ture at  a  moderate  cost — ^the  object  of 
the  proprietor  being  to  secure  the  ripen- 
ing of  such  of  the  finer  fruits  as  do  not 
thoroughly  ripen  in  the  open  air  of  our 
climate,  and  to  have  certain  kinds  ripe 
earlier  than  they  would  be  even  on 
southern  walls ;  and  also  to  secure  a  sup- 
ply of  salads,  and  the  choicer  kinds  of 
vegetables,  as  well  as  a  profusion  of 
flowers^  both  early  in  spring  and  through- 


out the  winter.     The  whole  length  of  this 
winter  garden  is  estimated  at  933  feet,  by 
14  feet  wide  within:  111  feet  in  length 
are  already  finished  and  planted.     Along 
the  front  and  ends  is  set,  upon  a  piered 
foundation,  an  ashlar  plinth  7  inches  in 
thickness  and  18  inches  broad,  the  top  of 
which  is  level  with  the  floor  within — ^its 
thickness  forming  an  easy  step  from  the 
gravel  terrace  walk  in  front.     The  back 
is  a  brick  wall  already  existing,    and 
covered  with  peach  and  nectarine  tree& 
The  exposure  is   to  the  south.     Along 
the  front  and  ends  are  set  in  the  plinth 
square,  hollow,  cast-iron  fluted  columns, 
8  feet  in  height,  and  3  by  5  inches  on  the 
side.    These  are  set  10  feet  apart,  centre 
from  centre ;  and  on  them  and  on  the  back 
wall  rest  the  cast-iron  valleys  or  gutters, 
S\  inches  by  4^,  having  a  fall  of  1  inch  in 
their  length  to  drain  off  the  water  that 
falls  into  them  from  the  roof     This  is 
delivered  through  an  opening  immediately 
above  the  hollow  columns,  which  convey 
it  to  tanks  under  ground,  where  it  is  re- 
served for  the  supply  of  the  trees  and 
plants  within.     One  of  the  tanks  contains 
16,000  gallons  of  water:  from  this  it  is 
pumped  up  into  a  cistern  placed  on  the 
top  of  the  back  wall,  to  which  a  flexible 
tube  is  attached,  for  the  purpose  of  water- 
ing the  trees  and  plants,  as  a  substitute 
for  a  water-engine.     The   glass  panels 
forming  the  front  and  ends  are  divided  into 
two  parts,  every  alternate  one  of  which 
is  fixed,  while  the  other  is  framed,  and 
made  to  run  on  an  iron  rail  below  and 
in  a  groove  above,  behind  the  fixed  panel 
next  to  it — these  movable  sashes  being 
for  the  double  purpose  of  securing  abun- 
dance of  front  ventilation,  and  for  gaining 
admittance  to  the  interior.     The  ridges 
are  of  Baltic  timber,  into  which  the  top 
ends  of  the  astragals  are  mortised — their 
lower  ends  being  secured  to  the  edges  of 
the  cast-iron  valleys.     The  pediments  in 
front  stand  perpendicular,  and  are  fixed; 
while  wooden-firetmed  ventilators  are  built 
into  the  back  wall,  in  the  parts  under  the 
ridges,  and  corresponding  with  the  pedi- 
ments in  front     These  ventilators  are  2 
feet  long  and  1  foot  broad  in  ihe  clear, 
and  are  opened  or  shut  more  or  less 
simultaneously  by  being  connected  to 
each  other  by  a  |-inch  rod  of  iron,  hav- 
ing a  weight  suspended  at  each  end  on 
the  balance  principle,  the  elevating  or 
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depreflsing  of  which  opens  the  whole,  and 
keeps  them  at  any  extent  of  ventilation — 
or  dints  them  up  entirely.  The  situation 
being  exposed,  the  back  wall — as  exem- 
plified in  the  Grystal  Palace — is  carried  as 
hig^  as  the  tops  of  the  ridges,  to  break 
the  force  of  the  wind.  The  roof  is  glazed 
with  Hartley  s  rough  sheet-glass,  26  oz.  to 
the  square  foot,  to  prevent  the  sun's  rays 
from  scorching  the  foliage  within :  the 
front  is  glazed  with  transparent  sheet 
glass,  16  oz.  to  the  square  foot,  so  that 
in  walking  along  the  terrace  in  front  the 
whole  of  the  interior  is  seen  through  the 
glass.  The  mode  of  glazing  is  upon  the 
groove  principle,  by  which  no  putty  is 
exposed  to  the  weather.  The  whole  is 
painted  a  soft  stone  colour  externally, 
and  internally  in  blue,  white,  and  yellow 
lines ;  and  the  back  wall  is  also  coloured 
white,  to  increase  the  reflection  of  light. 
Around  the  back,  front,  and  ends,  is  placed 
a  neat  cast-iron  octagon  grating  footpath 
1^  feet  broad,  kept  18  inches  clear  of  the 
building;  and  similar  footpaths  connect 
the  back  and  front  together,  for  the  con- 
venience of  walking  on  when  examining 
the  fruit,  or  carrying  on  the  necessary 
operations  of  culture.  As  the  ground  is 
rather  on  the  incline,  the  boiler  is  placed 
at  the  west  end,  being  the  lowest  part — the 
4-inch  hot-water  cast-iron  pipes  running 
in  a  single  line  along  the  inner  sides  of 
the  back,  front,  and  end  footpath&  This 
single  course  of  pipes  is  deemed  sufficient 
at  present,  as  a  very  moderate  degree  of 
temperature  is  kept  up;  but  should  a 
higher  temperature  be  hereafter  desired, 
provision  is  made  for  securing  it  by 
having  small  perforated  flanges,  with  a 
screw- pipe  within  them,  cast  in  their 
upper  sides,  t6  which  metalhc  radiators 
can  be  attached.  These  radiators  are  in 
the  shape  of  neat  vases,  and  can  readily  be 
screwed  on  or  removed  from  the  flanges 
when  required  Dwarf  and  standard 
fruit  trees — consisting  of  peaches,  necta- 
rines, cherries,  plums,  apricots,  and  the 
finer  pears — are  planted  in  rows  across 
the  house,  and  under  every  second  ridge; 
while  the  ground  below  is  cropped  with 
the  choicer  kinds  of  cuhnary  vegetables, 
and  the  border  between  the  footpath  and 
front  and  ends  planted  with  verbenas, 
salvias,  scarlet  geraniums,  &o. — fuchsias 
and  other  free-flowering  plants  being  set 
ia  groups  through  other  parts  of  the  inte- 


rior. Free-flowering  creepers  are  planted 
in  the  border  in  fronts  and  trained  to  wires 
attached  to  the  tubular  columns,  as  well 
as  to  the  under  side  of  the  valleys  along 
the  roof  A  suspended  shelf  for  straw- 
berries in  pots  is  placed  close  under  the 
roof  in  front  Large  specimens  of  plants 
are  grown  in  vases  and  in  tubs,  which, 
when  wintered  within  this  structure,  are 
set  out  during  summer  to  decorate  the 
terrace  walk  round  the  mansion.  Cher- 
ries, plums,  and  figs  are  kept  in  a 
portable  state,  to  be  taken  in  to  produce 
their  fruit,  and  removed  afterwards  to 
the  open  borders. 

The  estimated  cost  of  this  erection, 
covering  1554  superficial  feet,  is  j£200. 

The  temperature  from  solar  influence, 
alone  ranges  frt>m  8""  to  10"*  above  that 
of  the  open  air.  In  warm  sunshine, 
under  the  shade  of  the  trees,  it  will  rise 
to  frt>m  20^  to  40»  higher  than  the 
temperature  in  the  shade  out  of  doors. 

The  most  complete  specimen  of  hot- 
house architecture  that  this  or  any  other 
country  can  boast  o(  is  the  large  palm- 
stove  in  the  Royal  Botanic  Gardens  at 
Kew,  of  which  Plate  XIV.  will  give  a 
perfect  idea « as  regards  its  external 
appearance.  It  is  frt)m  the  design  of 
Decimus  Burton,  Esq.,  an  architect  to 
whom  this  country  is  much  indebted 
for  the  various  specimens  of  his  art 
already  displayed.  Practical  suggestions 
were  supplied  by  the  amiable  and  talent- 
ed director  of  the  gardens.  Sir  William 
Jackson  Hooker,  and  the  intelligent 
curator,  Mr  Smith.  We  have  seen  this 
house  in  various  stages  of  its  progress, 
and  often  since  it  was  finished,  and  think 
the  workmanship  highly  creditable  to  Mr 
Turner,  the  builder — the  more  especially 
as  many  of  the  scantlings  are  of  great 
weight,  and  of  a  size  exceeding  anything 
of  the  kind  hitherto  executed,  if  we  ex- 
cept those  of  the  Paxtonian  glass  palace. 

The  length  of  this  house  is  362  feet 
6  inches  within,  of  which  137  feet  6  inches 
is  taken  up  with  the  central  or  higher 
part,  which  is  100  feet  in  width,  and  63 
feet  in  height,  exclusive  of  the  lantern  or 
upper  part,  this  being  6  feet  high.  The 
ends  or  wings  are  each  112  feet  6  inches 
in  length,  50  feet  wide,  and  27  feet  high, 
also  exclusive  of  the  lantern.  The  foun- 
dations are  formed  of  concrete,  upon 
which  large  granite  blocks  are  laid,  into 
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whicb  the  ribs  are  set  in  cast-iron  The  upper  roof  of  the  centre  pwt  is 
Bocketa.  Theframeworkjifwemaysoterm  supported,  as  has  been  already  noticed, 
it,  ia  composed  of  9-inch  wicught-iron  by  20  tubular  cast-irott  oolunuia,  ten  on 
ribs,  12  feet  6  inches  asunder,  and42  feet  Tig.  118.  Fig.  1 19. 

long,  in  lengths  of  about  12  feet,  and 
velded  together,  and  brought  to  the 
required  curve.  The  top  part  of  these 
lower  or  main  ribs  is  supported  by  cast- 
iron  tubular  columns,  which  also  serve 
as  footing  for  the  bottoms  of  the  ribs, 
constituting  the  upper  part  of  the  centre 
division,  as  well  as  to  support  the  bearers 
for  the  balcony  which  is  extended  round 
the  centre  division  of  the  house,  and 
whioh  is  reached  by  two  elegant  spiral 
stairs.  A  continuous  curb  of  the  same 
scantling  as  the  ribs  connects  the  column 

heads,  ride  figs.    118  and    119.      "The  [ 

whole  of  the  ribs  are  braced  together,  and 
&trutt«d  by  wrought-iron  tie-rods,  pass- 
ing through  cast-iron  tubes,  which  act  as 
purlins.  These  purlins,  or  connecting 
bars  between  the  ribs,  are  new  in  con- 
struction :  they  are  formed  of  a  small 
l|-inch  round  bar,  welded  in  long 
lengths;  and,  passing  through  the  ribs, 
they  form  a  continuous  tension-rod  all 

round  the  bouse  at  each  purlin,  (wbioh  each  mde,  in  a  line  with  the  sides  of 
are  9  or  10  feet  apart,)  with  means  of  the  wings.  These  columns  cany  down 
straining  them  as  tight  as  possible.  This  the  rain  water  collected  in  the  gutter  of 
tension-bar  is  enclosed  within  a  tubular  the  upper  roof  into  tanks  formed  round 
bar  of  wrought-iron,  exactiyfitted  between  the  whole  of  the  interior  of  tbe  building, 
the  riba,  acting  as  distance-pieces  in  op-  as  shown  at  a  a  a  a  in  transver^  section, 
position  to  the  str^n  of  the  tension-bara.  fig.  120,  and  at  e  in  fig.  121.  The  water 
This  knila  the  entire  structure  together."    from  the  lower  roof  is  received  into  the 
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term  gaiter,  forming  ilie  upper  part  of 
the  pedestal  or  plin&  of  the  building  / 
in  fig.  121^  and  is  carried  from  thence  into 


Fig.  121. 


the  same  tanks.  So  impressed  are  we 
with  the  advantage  of  radiated  heat,  that 
we  would  have  suggested  connecting  four 
of  these  upright  supporting  columns  on 
each  side  with  the  hot- water  pipes  below, 
and  in  severe  weather  caused  a  circula- 
tion of  hot  water  to  flow  through  them, 
which  could  be  easily  efifected  by  having 
H  division  in  the  centre  of  each  pillar,  so 
that  the  hot  water  would  ascend  on  one  side 
and  descend  on  the  other ;  or  indeed  the 
circnlation  would  go  on  without  any 
diyiaon  whatever :  the  hot  water  would 
ascend  through  the  centre  of  the  column, 
and,  as  it  cooled,  it  would  descend  down 
the  sides. 

The  following  references  are  to  the 
transverse  section,  fig.  120  : — 


a,08MDt  teaka  far  imtff 
ftmttMioolL 


». 


c,  VentOatlon. 
/,  ProJeetiDg  plan  or  but- 
treii  to  Mt  a  VBM  on. 
ff.  Stone  flagged  pattn. 

c,  OpiB  fivB  flooring.  h.  Hot-water  pipee. 

d.  A  pOeiy  aU  round  the       i.  Ventilation. 


The  heating,  we  are  glad  to  see,  is  upon 
the  hot-water  principle.  Twelve  boilers, 
npon  Burbidge  and  Healy's  patent^  are 
employed,  witili  28,000  superficial  feet  of 
pipe,  box,  tanks,  ^,  bed,  in  fig.  121, 
placed  under  stone  table  i,  stone  passage 
«!  and  the  perforated  iron  floor  b ;  and 
▼apour  is  produced  by  valves  in  the  tanks. 
The  hot-water  pipes  being  placed  under 
theperfomted  iron  floor  is  a  good  arrange- 
ment, as  the  heat  will  not  be  much  ob- 
itnicted  in  its  way  upwards ;  but  why  not 
have  made  tiie  stone  passage  e,  as  well  as 
the  8t(«e  table  d,  also  of  perforated  iron 
workf  A  great  interrupUon  must  take 
plaoe,  in  both  the  latter  eases,  to  the  free 
ascent  of  the  heat  We  are  glad,  however, 
to  see  that  the  stone  table  d  does  not  form 
a  connection  with  the  sidee  of  the  house, 
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which  would  have  added  considerably  to 
the  evil  we  complain  of 

The  boilers,  six  only  of  which  are 
shown—//  dec.,  in  ground-plan,  tu  half 
onfy  of  the  plan  is  shown — are  placed  in 
two  vaults  beneath  the  house,  indicated 
by  the  dotted  line&  Each  boiler  has  its 
own  set  of  pipes  to  heat^  so  that^  accord- 
ing to  the  temperature  required,  one  or 
more  boilers  may  be  set  in  operation. 
The  vaults  in  which  the  boilers  are  placed 
are  capacious,  giving  ample  room  for 
carrying  on  the  necessary  operationEf,  as 
well  as  for  containing  the  necessary  sup- 
ply of  fuel.  They  communicate  with  the 
coal-yard  and  chimney  tower  by  means 
of  a  tnnnel  650  feet  in  length,  which, 
besides  containing  the  smoke  flues,  con- 
tains also  a  railwav,  with  iron  waggons, 
to  convey  fuel  and  to  remove  the  ashes. 
The  floor  of  the  house,  as  shown  in  ground- 
plan,  fig.  123,exceptingthe  stone-pavement 
passages,  is  formed  of  perforated  cast-iron 
gratings,  in  pieces  of  about  4  feet  square, 
so  that  they  can  be  easily  taken  up  and 
laid  down  :  they  are  supported  on  malle- 
able-iron bearers  and  cast-iron  uprights, 
set  on  blocks  of  stone,  tide  fig.  121,  a  a. 

There  are  entrances  at  both  the  extreme 
ends,  and  also  at  both  sides  of  the  centre  or 
higher  division.  A  spacious  terrace,  with 
the  necessary  steps,  surrounds  the  whole, 
and  being  somewhat  elevated  above  the 
ground  level,  gives  the  appearance  of  soli- 
dity and  breadth  of  base  for  the  stupendous 
structure  to  stand  on.  The  lower  or  frx>nt 
ventilation  is  shown  at^  in  fig.  121. 

Fig.  122  is  a  transverse  section  of  the 
wings>  showing  the  rolling  sashes  in  the 

Fig.  122. 


upper  part  of  the  roof  at  d,  and  also  the 
vertic«J  sashes  in  the  lantern  d.  The 
same  figures  indicate  the  openings  in  the 
higher  lantern  in  transverse  section,  fig. 
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120,  and  the  vertical  opemagB  on  a  level    ventilators  in  the  parapet  wall,  ri^eff,  fig- 
with  the  colonnade,  and  the  rolUng  ea^es    121,  and  all  the  othera,  are  opened  and  shut 
under  it^  also  in  transverae  section.    The    by  a  aimple  application  of  macbineiy. 
Fig.  m. 
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Tbe  rafters  are  12  inches  deep,  1^ 
inch  in  the  narrowest  part^  5^  inches 
through  the  rebates,  and  3^  inches  at 
tlie  crown,  vide  fig.  124. 


Fig.  124. 
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The  house  is  glazed  yrith  sheet  glass, 
21  ounces  to  the  square  foot,  in  panes  3 
feet  2  inches  by  9^  inches.  A  green 
tinge  is  given  to  the  glass  by  means  of 
oiide  of  copper,  with  a  view  to  counter- 
act the  effects  of  white  sheet  glass  on  the 
plants  below — a  plan  suggested  by  Mr 
Hunt  of  the  Museum  of  Economic  Geo- 
logy, and  exemplified  by  him  in  this 
house  for  the  first  time.  Our  figs.,  with 
Blight  alterations,  are  taken  from  "  The 
Bmlder." 

A  great  mistake  has  been  fallen  into  in 
the  oonstruction  of  the  general  smoke 
flue,  by  not  having  it  placed  within  a 
chamber  surrounded  by  air,  so  as  to  pre- 
vent the  abstraction  of  its  heat,  and  the 
exclusion  of  damp,  to  which  it  is  at  pre- 
sent 80  subject  as  to  render  it  scarcely 
possible  to  make  the  smoke  pass  through 
it,  notwithstanding  its  lengtii  and  great 
height  of  chinmey. 

Curvilinear  houses. — In  regard  to  cur- 
vilinear roofed  houses,  none,  we  think, 
will  deny  them  the  merit  of  elegance  in 
appearance,  and  of  capability  of  admit- 
ting abundance  of  light ;  but  many  object 
to  them  on  the  ground  of  insufficient 
ventilation,  and  of  the  impossibility  of 
remoring  them,  either  in  whole  or  in 
part,  at  certain  seasons  of  the  year ;  this 
hitter  objection  being  common  to  them 
with  all  houses  having  fixed  roofs.  We 
see  little  difficulty  in  overcoming  these 
objections,  as  a  reference  to  various 
methods  of  ventilation  will  show ;  and  we 
have  a  model  before  us  of  a  curvilinear 


house  so  constructed,  intended  for  peach 
houses  and  vineries,  which  will  form  the 
subject  of  oiir  next  plate,  and  in  which 
we  shall  show  that  the  whole  of  the  glass 
roof  maybe  removed  with  almost  as  little 
trouble  as  that  of  a  lean-to  house  of  the 
ordinary  description.  We  are  not  aware 
that  any  plan  has  hitherto  been  adopted 
to  effect  this  end,  of  removal  of  the 
roof  in  the  case  of  such  houses — an  end 
which,  if  carried  into  effect,  would  mate- 
rially lessen  the  objections  with  which 
such  roofe  have  been  very  justly  charged. 
We  all  know  the  great  advantage  which 
peaches  and  vines,  in  moderate  climates, 
enjoy  in  houses  where  they  can  be  freely 
exposed  to  the  action  of  the  weather,  from 
the  period  of  their  buds  and  wood  being 
fully  matured,  till  they  are  again  to  be  ex- 
cited into  growth;  andthatexposureismore 
necessary  in  the  case  of  trees  early  forced, 
than  in  those  the  ripening  of  whose  fruit  is 
kept  back  to  a  later  period  of  the  season. 
This  has  hitherto  been  with  us,  as  well  as 
with  most  cultivators,  a  prominent  objec- 
tion to  curvilinear  houses,  because  their 
roofs  are  fixed,  and  all  the  ventilation  in 
general  given  to  them  cannot  entirely  re- 
medy this  defect  We  propose,  therefore, 
that  the  rafters  of  these  houses  should  be 
constructed  of  deck-beam  metallic  bars,  3 
inches  thick  and  4  inches  deep — that  they 
be  fixed  in  a  massive  stone  coping  on  the 
parapet  walls,  and  joined  together  at  the 
top,  and  6  feet  apart  centre  from  centre, 
with  a  rebate  on  each  side  1  inch  in 
breadth,  and  2  inches  deep,  for  the  recep- 
tion of  the  sashes,  and  kept  in  their  pro- 
per place  by  straining  bars,  of  which  one 
on  each  side  of  the  roof  of  smaller  houses, 
and  two  on  each  side  of  larger  ones,  will 
be  sufficient,  with  one  along  the  apex  or 
ridge,  to  tie  them  all  together.  The 
rafters  are  to  be  provided  with  a  wooden 
coping,  projecting  1  inch  on  each  side 
over  the  side  styles  of  the  sashes.    The 
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sashes,  fig.  125,  are  to  be  of  well-seasoned 
timber,  and,  taking  the  house  of  which 
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fig.  126  18  a  section  as  an  example,  wiU 
be  5  feet  10  inches  long,  and  3  feet  2| 


inches  in  breadth,  excepting  the  upper- 
most range  on  each  side  of  the  ridge, 
which  should  only  be  19  inches  in  breadth, 
as  they  are  to  be  made  to  open  for  top 
ventilation,  as  eiiown  in  fig.  126,  a  a, 
where  they  move  on  an  axle  extending 
the  whole  length  of  the  house,  to  which 
they  are  attached  at  their  centres ;  they 
are  shown  open.  The  top  and  bottom  rails 
are  to  be  2  inches  by  3,  and  half-checked,  so 
as  to  lap  over  each  other  14  inch,  to  carry 
over  the  rain  water ;  and  the  side  rails  or 
styles  are  to  be  2  inches  square,  and  to 
rest  1  inch  on  the  rebate  of  the  rafters 
on  each  side ; — ^thus  reducing  the  opaque 
space  of  the  rafter  and  styles  to  3  inches, 
and  that  of  the  top  and  bottom  rails  to 
the  same  breadth.  Each  sash  is  to  be 
furnished  with  four  brass  pivots  attached 
to  the  top  and  bottom  rails,  6  inches  from 
each  comer,  and  f  of  an  inch  in  diameter, 
as  shown  in  fig.  125.  These  pivots  are 
to  repose  in  brass  sockets  sui^  in  the 
rafter,  and  to  be  kept  in  their  places  by 

Fig.  127. 


brass  clasps  over  them,  as  shown  upon  a 
large  scale  in  fig.  127,  which  is  a  portion 
of  the  rafter.  These  clasps  are  screwed 
down  at  each  end.  The  astragals  are  to 
be  also  of  wood ;  and,  on  account  of  their 
being  so  short,  they  ^1  cut  out  of  board- 
ing without  much  waste,  as  the  radius  is 
so  small.    From  this  it  will  readily  be 


seen  that,  when  the  roof  has  to  be  re- 
moved either  wholly  or  in  part,  all  that 
is  required  is  to  unscrew  the  brass  clasps, 
and  to  lift  the  sashes  out;  and  these, 
being  only  6  feet  by  3,  may  be  removed 
with  the  greatest  safety.  If  rough  plate 
glass  is  used,  then  one  piece,  bent  to  the 
required  curve,  may  be  employed  to  fill 
in  each  of  these  sashes,  and  if  of  the  thick- 
ness of  f  of  an  inch,  this  wiU  be  stronger 
and  less  liable  to  breakage  than  if  smaller 
panes  and  astragals  were  employed. 

We  consider  the  removal  of  the  roof 
sashes  much  more  practicable,  and  ad- 
mitting of  greater  advantages  than  that 
of  adopting  the  poly-proeopic  principle, 
which  requires  complicated  machinery 
to  move,  besides  placing  the  sashes  in  a 
position  of  great  danger  from  winds  while 
they  are  set  open.  Another  advantage 
attending  the  entire  removal  of  the  sashes 
is,  that,  during  the  time  they  are  not  in 
use,  they  can  be  thoroughly,  painted, 
^azed,  or  repaired. 

One  objection  to  curvilinear  houses^ 
and  we  think  a  very  serious  one,  is  the 
difficidty  hitherto  experienced  in  procur- 
ing sufficient  ventilation  for  them.  This, 
to  a  certain  extent,  is  chargeable  on  all 
fixed  roofe;  and  we  have  been,  in  general, 
too  sparing  in  providing  openings  soffi- 
cient  to  efiect  this  purpose. 

In  the  case  before  us,  we  would  divide 
the  parapet  walls  on  both  sides,  and  at 
the  ends  also,  into  as  many  spaces  as  pos- 
sible, leaving  only  3-feet  piers  between 
each ;  and  as  the  walls  are  to  be  3  feet  in 
height,  each  ventilator  (a  a)  on  fig.  128 
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maybe  18  inches  in  height:  their  lengths 
will  be  found  by  dividmg  the  lengm  of 
the  house  into  eqxial  parts.  The  top 
ventilation  is  secured  by  openings  in  the 
roof  near  its  apex,  as  shown  in  fig.  126. 
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Fig.  128  Bhova  the  mode  of  training  the 
Tine  or  the  peach  under  such  roofiu 

That  forcing-houses  glased  all  round, 
whether  curvilinear  or  span-roofed^  will 
eventually  come  into  general  use,  there 
can  be  H^e  doubt^  the  more  especiaUj  as 
glass  is  now  so  much  reduced  in  price, 
and  also  because  the  advantages  of  such 
houses  are  becoming  daily  more  evident. 
Our  former  objection  to  them  was  their 
great  expense  when  compared  with  lean-to 
houses;  but  that  objection  is  now  re- 
moved, as  well  as  that  which  was  founded 
on  their  insufficient  ventilation,  more 
complete  modes  of  ventilation  having 
been  discovered. 

Of  all  forms  of  curvilinear  structures, 
that  of  the  semi-globe  is  the  best  calcu- 
lated for  the  admission  of  solar  light  and 
heal,  because^  on  accoimt  of  its  form,  the 
sun's  rays  will  be  perpendicular  to  it 
eveiy  moment  that  it  shines,  and  at  every 
time  of  the  year;  and  by  it  the  greatest 
amount  of  light  wiU  be  admitted  when  it 
does  not  shine.  It  is^  however,  the  worst 
foim  in  which  to  maintain  artificial  heat, 
on  account  of  the  great  loss  of  heat 
through  the  larger  surface  of  glass.  The 
semi-dome  is  preferable  to  the  semi-globe, 
on  account  of  the  back  side  being  opaque, 
and,  consequently,  reflecting  both  heat 
and  light.  This  form  is,  however,  ob- 
jectionable in  several  respects;  and,  in 
particular,  on  account  of  the  rays  of  hght 
losing  their  influence  on  the  plants  after 
passing  through  glass  roofs,  in  proportion 
to  the  <^TfTt4i"^  of  the  plants  firom  the 
fdass. 

MdaOie  kMwues. — Regarding  the  me- 
rits or  demerits  of  metallic  hothousesiy 
opinions  appear  to  be  still  as  much  at 
variance  as  they  were  twenty  years  ago. 
Heating  and  ventUating  are  now  much 
better  understood  than  tiiey  were  in  those 
days;  and,  with  this  increase  of  know- 
leqge^  some  of  the  evils  of  metallic  houses 
have  disappeared.  On  this  subject  Mr 
Mamock  observes — *'  It  cannot  be  denied 
that  iron  hothouses  are  more  susceptible  of 
external  changes  of  temperature,  whether 
fixmi  heat  or  cold,  than  such  as  are  built 
of  wood;  but  if  two  houses  properly  con- 
structed, and  equally  and  AiUy  provided 
with  the  means  of  ventilation,  were  to  be 
compared,  and  the  amount  of  difference 
io  the  fluctuation  and  changes  occasioned 
by  the  iron  roo^  as  comf^red  with  the 


one  made  of  wood,  were  carefully  ascer- 
tained, it  would  be  foimd  much  less  than 
is  generally  supposed    We  ou^t,  how- 
ever, to  state,  that  in  small  erections — 
such  as  amateurs  are  in  the  habit  of 
building — the  inconveniences  occasioned 
by  the  sudden  fluctuations  of  temperature 
are  much  sooner  felt  than  in  large  struc- 
tures, and  still  more,  of  course,  under 
iron  than  under  wood  roo&.    As  these 
fluctuations  depend  very  greatly  on  the 
size  of  the  house,  the  evil  is  mui^  aggra- 
vated when  the  structure  is  smaU,  from 
the  &ct  that  the  smaller  the  volume  of 
air  contained  within,  the  more  speedily  is 
it  heated  and  the  change  felt      Iron 
houses  of  small  dimensions  do,  therefore, 
require  more  attention  in  shading  and 
giving  ventilation  than  houses  of  the 
same  size  with  woodenroo&.  Metallic  roofii 
have,  however,  this  advantage—in  dull 
weather  they  admit  more  light,  and  in 
winter   this   is  often    important.     For 
large  structures  we  dedde^y  prefer  iron. 
Where  the  internal  area  is  extensive^  and 
contains  a  large  volume  of  air,  the  tem- 
perature is,  in  this  case,  much  less  sus- 
ceptible of  change.    The  form  of  the  roof 
can  also  be  made  more  elegant  than  with 
wood;  and  the  free  admission  of  light, 
when  the  plants  become  large  and  shade 
one  another,  is  of  the  utmost  consequence. 
For  forcing-houses  of  laige  dimensions, 
where   the    trees  —  whether   vines    or 
peaches — are  kept  a  proper  distance  from 
the  roo(  we  also  think  iron  preferable  to 
wood     With  regard  to  the  contraction 
and  expansion  of  metal  roofit,  we  never 
found  this  practically  of  the  least  impor- 
tance, either  for  good  or  evil,  though  we 
think  this  quite  hkely  to  be  felt  in  cases 
of  ill-contrived  and  improperly  fitted  up 
roofe."    After  enumerating  the  following 
metallic  houses-— viz.  the  large  conserva- 
tory in  the  Regent's  Park  ^tanic  Gar- 
den, that  in  the  garden  of  the  Horticul- 
tural Society  at  Chiswick,  the  palm-house 
at  Kew,  the  ranges  at  Sion  House,  Eaton 
Hall,  the  Botanic  Gardens  at  Glasnevin 
and  Belfast  in  Ireland,  and  several  places 
on  the  Continent^  all  exceedingly  orna- 
mental works  of  design  and  taste — Mr 
Mamock  concludes  by  observing,  '*  Still 
we  think  it  right  to  repeat,  that  for  small 
structures  attached  to  dwelling-houses, 
where  an  efficient  gardener  and  ample 
means  are  not  at  command,  wooden  roo& 
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are,  for  the  reasons  above  stated,  prefer- 
able to  iron."     This  opinion  coincides 
with  that  lately  expressed  by  Professor 
Lindley,  and  long  entertained  by  our- 
selves. Condensation  goes  on  more  rapidly 
in  metallic  houses  than  in  any  other,  and 
more  so  in  roofis  of  a  flat  pitch  than  in 
those  more  upright.    This  is  the  case  in 
all  houses,  particularly  in  cold  weather ; 
but  it  takes  place  more  especially  in 
those  having  metallic  roo&,  as,  in  addition 
to  the  cold  surface  of  the  glass,  which 
will  be  nearlv  the  same  in  both,  we  have 
a  considerably  increased  amount  of  con- 
densation from  the  metal  also.    The  ex- 
cellent paper  by  the  late  Professor  Daniel, 
published  in  ''The  Transactions  of  the 
Horticultural  Society,**  brings  this  and 
its  consequences  before  us  in  a  very  clear 
light:  by  reason  of  the  abstraction  of  the 
necessary  humidity  which  ought  to  exist 
in  the  atmosphere  of  a  properly  r^ulated 
hothouse,  by  its  coming  in  contact  with, 
and  condensing  upon  the  cold  glass  and 
still  colder  metal,  the  air  within  becomes 
so  completely  dried  up  as  to  be  totally 
unfit  for  vegetation.     The  leaf  of  a  vine, 
for  example,  in  its  young  and  growing 
state,  requires  an  atmosphere,  the  degree 
of  saturation  of  which  is  800^  nearly ; 
now,  if  the  saturation  fidls  300**  below 
this,  the  leaves  will  be  dried  up  and 
perish.      The    authority   above    quoted 
says,  ''The  heat  of  the  glass  of  a  hot- 
house at  night  cannot  exceed  the  mean  of 
the  external  and  internal  air;  and,  taking 
these  at  8*  and  40^  respectively,  20*  of 
dryness  are  kept  up  in  die  interior,  or  a 
degree  of  saturation  not  exceeding  528''. 
To  this,  in  a  clear  night,  we  may  add  at 
least  6*  for  the  efiects  of  radiation,  to 
which    the    glass   is   partially  exposed, 
which  would  reduce  the  saturation  to 
434** ;  and  this  is  a  degree  of  drought 
which  must  be  nearly  destructive.   When 
it  is  considered  that  a  temperature  at 
night  of  20*  is  no  very  unfrequent  occur- 
rence in  this  country,  the  saturation  of 
the  air  may,  upon  such  occasions,  Ml  to 
120*.    That  is  to  say,"  Dr  Lindley  ob- 
serves, when  remarking  on  the  above 
quotation,  "instead  of  the  moisture  in 
the  atmosphere  surrounding  vine  leaves 
amounting  to  7  or  8  parts  in  10,  which 
is  what  they  require,  it  may  not  amount 
to  more  than  1^  in  10,  which  is  fatal  to 
them." 


The  doctrine  laid  down  by  Professor 
Daniel,  and  subscribed  to  by  Professor 
Lindley,  involves  the  inference  that  the 
humidi^  abstracted  from  the  atmosphere 
of  the  house,  by  the  latter  being  brought 
into  contact  witii  the  cold  sur&ce  of  glass, 
is  decomposed  or  entirely  lost  Be  this 
as  it  may,  one  thing  is  quite  certain,  that 
the  excessive  conduction  of  both  heat  and 
cold,  together  with  the  loss  of  humidity, 
in  whatever  way  this  ensues,  have  been 
regarded  by  most  cultivators  as  one  of 
the  great  evils  chaigeable  to  metallic 
hothouses. 

The  advantages  and  disadvantages  of 
metallic  hothouses  are  thus  stated  by  Mr 
Loudon,  who,  it  should  be  observed,  had 
a  strong  feeling  in  their  &vour.     He 
says,  "  The  material  of  fixed  roofs  is  gene- 
rally iron,  as  being  less  bulky  in  propor- 
tion   to    the    strength    required,    most 
durable,  and  admitting,  in  the  case  of 
curvilinear    roofis,    a    curvature    to    be 
formed  at  less  expense  than  it  could  be 
of  timber.     In  those  roo&,  in  general,  no 
other  bars  or  opaque  bearers  are  required 
than  those  for  securing  the  glass,  and 
hence  their  simplicity  and  unity  with  re- 
gard to  component  parts,  and  the  equal 
degree  of  transparency  in  every  part 
of  the  surface."     The  same   authority 
goes  on  to  say,  "  In  general,  it  may  be 
observed,  that  till  lately  gardeners  had  a 
prejudice  against  metallic  roofs.  We  shall 
nere,  as  briefly  as  possible,  enumerate 
these  objections,  which  are  expense,  rust, 
breakage  of  glass,  abduction    of  heat, 
and  attraction  of  electricity."     In  r^ard 
to  expense,  he  says,  "Metallic  houses 
are,  in   general,   more    expensive  than 
wooden  ones;  but  they  admit  more  light, 
and  are  more  durable  and  elegant"     To 
this  we  answer,  that  the  difference  in  cost 
is  from  one-third  to  one-half,  and  often 
more;  the  difierence  of  light  admitted, 
especially  now  that  large  glass  is  within 
our  reach,  is  so  trifling  as  to  be  practi- 
cally considered  of  no  account.     That 
they  are  more  durable  would,  at  first 
sight,  appear  feasible  enough;  but  ex- 
perience has  not  proved  this  to  be  the 
case;    indeed,  the    very  reverse    seems 
established,  for  we  know  of  wooden  houses 
that  have  existed  for  a  century,  but  of  no 
metallic  house  that  has  stood  half  the 
time.     That  they  ore  more  elegant  we  do 
not  deny. 
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As  regards  ruBt^  Mr  Loudon  observes, 
''That  all  ordinary  metals  are  liable  to 
rust  is  undeniable.  This  objection  can- 
not be  got  rid  o£  The  reply  is,  take  into 
consideration  the  adyantages  of  light 
and  durability,  and  that  careful  painting 
will  in  a  great  degree  prevent  it  Knight 
observes,  that  if  one-third  of  the  sum  re- 
quisite to  keep  a  wooden  roof  properly 
painted  be  expended  upon  an  iron  roo^ 
no  injury  will  be  sustained  from  the 
liability  of  that  to  suffer  from  rust." 
Neither  of  these  gentlemen,  in  their  en^ 
thusiasm  to  recommend  iron  roofs,  ap- 
pears to  have  taken  into  consideration 
that  the  incipient  seeds  of  the  disease  of 
corrosion  have  been  implanted  before  the 
roo&  are  painted  at  all ;  and  let  them  be 
painted  as  often  as  they  may,  the  disease 
is  still  progressing,  in  a  way  somewhat 
analogous  to  the  decay  of  unseasoned 
timber;  and  so  far  as  relates  to  the  latter, 
paint  is  rather  injurious  than  beneficial 
Galvanised  iron  was  not  in  use  in  those 
days ;  and,  after  all,  even  this  process  may 
torn  out  as  little  to  the  preservation  of 
the  metal  as  painting  could.  Were  iron 
secured  against  the  effects  of  corrosion 
until  it  was  erected  in  a  rooi^  glazed,  and 
painted,  then,  and  not  till  then,  would 
ve  subscribe  to  the  above  opinion.  We, 
however,  believe  that  means  may  yet  be 
discovered  to  prevent  the  oxidation  of  iron^ 
and  all  other  metallic  bodies  whatever. 

The  breakage  of  glass  by  contraction 
and  expansion  in  iron  roofs,  and  the 
yielding-in  of  copper  and  other  over  light 
ones,  has  been  admitted  by  most  who 
have  had  the  superintendence  of  them. 
This  is  denied  by  the  advocates  for  them, 
more  especiallyas  regards  those  of  wrought 
or  cast  iron ;  though  it  is  partially  ad- 
mitted by  them  in  the  case  of  copper,  or 
compound  metallic  roofs,  ^  where  weak- 
ness produces  a  bending  in  the  sash,  or 
where  corrosion  or  unequal  expansion  of 
improper  mixtures  of  metals,  as  iron  cased 
with  copper,  occasions  a  twisting  of  the 
bar :  cast-iron  or  solid  wrought-iron  frames 
have  never  been  known  to  occasion  the 
breakage  of  more  glass  than  wood."  This 
opinion  may  be  very  well  in  the  study, 
but  it  is  not  so  good  in  the  field.  "  The 
expansibility  of  copper  is  greater  than 
that  of  brass,  and  that  of  brass  greater 
than  that  of  iron,  in  the  proportion  of 
95, 89,  60 ;  consequently,  copper  is  about 


one-third  more  likely  to  break  glass  than 
iron.  But  when  it  is  considered  that  a 
rod  of  copper  expands  only  100,000th 
part  of  its  length  with  every  degree  of 
heat,  and  that  iron  only  expands  the 
165,666th  part»  the  practical  effects  of 
our  climate  on  these  metals  can  never 
amount  to  a  sum  equal  to  the  breakage 
of  glass."  Glass  neither  expands  or  con- 
trsicts,  neither  is  it  elastic ;  the  expansion, 
therefore^  taken  even  at  the  low  calcula- 
tion above  stated,  is  quite  sufficient  to 
effect  breakage  to  as  great  an  extent  as 
we  or  any  other  have  asserted,  more  espe- 
cially if  light  glazed.  "The  power  of 
metals  to  conduct  heat  is  an  objection 
which,  like  those  of  rusting  and  additional 
expense,  cannot  be  denied.  The  reply  is^ 
the  smaJler  the  bars,  the  less  their  power 
of  conduction ;  and  a  thick  coat  of  painty, 
and  the  covering  of  half  the  bar  by  the 
putty  requisite  to  retain  the  glass,  also 
lessens  this  power.  It  is  added,  heat  can 
be  supplied  by  art ;  but  solar  lights  the 
grand  advantage  gained  by  metaUic  bars, 
cannot  by  any  human  means  be  supplied 
otherwise  than  by  the  transparency  of 
the  roof."  This  is  all  very  weU,  but  may 
not  too  much  light  be  admitted  to  plants 
in  a  strictly  artificial  climate  ?  else  why 
do  we  use  obscured  glass  and  shading) 
Notwithstanding  these  objections,  we  are 
quite  aware  that  such  roofs  must  be 
used  in  such  structures  as  the  large 
palm  stove  lately  erected  at  Kew,  the 
conservatories  in  the  Regent's  Park,  Sion 
House,  dec.;  and  also  that  the  large  house 
at  Chatsworth,  and  Messrs  Loddige's  palm 
stove,  would  have  been  much  more  elegant 
in  exterior  appearance  had  they  been  so 
constructed.  To  those  who  build  such 
lofty  houses,  we  say,  by  all  means  employ 
iron,  if  you  can  afford  the  cost,  and  take 
the  necessaiT  precautions  to  ventilate 
them  properly.  After  all  that  has  been 
said  against  metallic  houses  of  great 
height,  so  £Eur  as  the  conduction  of  heat 
is  concerned,  we  believe  the  most  im- 
portant thing  has  been  next  to  neglected, 
— namely,  sufficient  means  of  ventilation, 
more  especially  at  or  near  the  top. 

We  still  maintain  that  properly-con- 
structed wooden  houses,  wUhoutra/tenar 
framed  soiheifhvaltojithe  ridge-and-furrow 
principle,  with  metallic  valleys  to  carry 
off  the  water,  are  much  less  expensive  in 
erection;   equally,  if  not  more  durable 
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than  metallic  ones ;  sufficiently  light  for 
all  useful  purposes,  if  large  squares  of 
glass  are  used ;  and  decidedly  &r  more 
easily  managed  as  regards  heating.  The 
only  exception  we  can  maJo  in  fayour  of 
metallic  houses  upon  a  small  or  moderate 
scale  is,  that  the  metal  being  capable  of 
being  formed  into  curves  witiiout  loss  of 
material,  it  is  better  adapted  for  curvili- 
near houses  than  wood.  We  lately  had 
the  satis&ction  of  seeing  two  magnificent 
houses  of  wooden  construction  very  much 
to  our  mind,  namely,  that  of  Messrs  Lu- 
combe  and  Pince  at  Exeter,  for  the  cul- 
tivation of  Camellias,  200  feet  long,  22 
feet  wide,  and  16  feet  in  height;  and  the 
other,  still  more  spacious,  buUt  a  few 
years  ago  by  Asheton  Smith,  Esq.,  at 
Tedworth  Park,  near  Salisbmy,  dOO  feet 
long,  and  140  feet  broad— in  itself  a  com- 
plete garden  under  glas&  The  interior 
contains  two  longitu£nal  beds  or  bordered 
intersected  by  a  circle  of  gravel  in  the 
middle,  and  a  transverse  walk  in  the 
centre  of  the  house,  while  one  of  great 
breadth  passes  down  the  middle  from 
end  to  end;  there  are  also  two  narrow 
walks  on  each  side  parallel  with  the  sides, 
and  separated  from  them  by  a  narrow 
border. 

On  the  merits  of  metallic  roofe,  we 
have  the  following  very  judicious  remarks 
bv  the  editor  of  the  ^  Gardeners'  Chroni- 
cle," vol.  i.  p.  57 :  "The  advantages  of 
iron  roofe  for  hothouses  are,  that  they  are 
more  durable  than  wood,  and  allow  a  &r 
greater  quantity  of  light  to  pass  through 
them  than  wooden  roofe,  the  difference 
being  as  7  to  23,  or  even  30,  in  &,vour  of 
iron ;  and  this  is  a  most  important  pro- 
perty, when  we  consider  that  the  healthy 
action  of  plants  is  in  proportion  to  the 
quantity  of  light  which  reaches  them. 
The  diiEUidvantages  of  such  roofe  are  that 
they  rapidly  heat»  and  as  quickly  cool 
down.  They  are,  however,  liable  to  sud- 
den changes  of  temperature,  which  can 
only  be  guarded  against  by  great  atten- 
tion, which  is  expensive,  and  by  a  laige 
consumption  of  fuel 

"  We  should  say,  use  iron  if  you  prefer 
success  and  beautiful  form  to  cost,  and 
can  rely  upon  the  attention  of  your  peo- 
ple ;  but  employ  wood  if  you  are  obliged 
to  study  economy."  These  remarks  are 
perfectly  true  so  fer  as  they  go,  with  the 
exception  of  the  assertion  of  greater  dura- 


bility, which  is  very  questionable ;  and 
as  to  the  vast  difference  in  the  quantity 
of  light  transmitted,  we  think  that  very 
much  overrated^  unless  the  talented  editor 
intends  to  contrast  wooden  houses  of  the 
worst  possible  construction  with  metallic 
ones  of  the  lightest  and  best  forms. 

All  curvilinear  houses  should  be  of 
metal,  as  the  waste  of  material,  in  form- 
ing them  of  woody  would  be  great  All 
lofty  houses,  such  as  those  at  Eew,  should 
also  be  of  that  material ;  but  for  houses 
of  moderate  height,  and  for  ordinaxy 
purposes,  we  greatly  prefer  wood. 

It  must,  however,  in  feimess  be  ad- 
mitted, that  great  improvements  have  of 
late  years  taken  place  in  the  material  and 
construction  of  metallic  roofe.  The  ex- 
pense is  very  greatly  reduced,  and  the 
evils  of  conduction,  both  of  heat  and 
cold,  are  somewhat  lessened  since  the  re- 
peal of  the  duty  on  glass,  by  the  use  of 
larger  squares  thus  placed  within  our 
power;  consequentiy  much  less  surface 
of  iron  is  exposed,  as  rafters  and  the  hear 
vier  pieces  are,  or  can  be,  entirely  dis- 
pensed with.  Galvanised  iron,  if  properly 
manufactured,  is  less  liable  to  corrosion 
than  the  metal  originally  used,  and  anti- 
corrosion  paints  greatiy  counteract  this 
eviL 

A  more  recent  discovery,  however,  ap- 
pears to  claim  some  attention,  namely, 
the  patent  taken  out  by  Messrs  Grissell 
and  Redwood,  '^for  improvements  in 
coating  metals  with  other  metala  The 
patentees  claim  the  use  of  borosilicate  of 
lead  in  a  fluid  state,  over  the  surfeoe  of 
melted  copper  or  brass,  or  of  certain 
alloys  in  tiie  process  of  coating  iron  by 
immersion;  also  the  process  of  coating 
iron  with  copper,  by  tiie  action  of  fused 
chloride  of  copper.** — Fide  Chemigal  Bb- 
OORD.  The  more  recent  process  of  coat- 
ing iron  with  flint  glass,  on  Measrs 
Johns  and  Co.'s.  principle  has,  we  believe, 
been  already  made  trial  of  on  hothouse 
roofe  Cast-iron,  which  is  less  liable  to 
corrosion  than  malleable  iron,  was  dis- 
carded on  account  of  its  liabilitr  to  break, 
unless  used  of  a  large  size :  tnis  defect, 
also,  has  very  recently  been  mitigated. 
Experiments  made  at  tiie  Crane  Foimdiy 
on  the  relative  strength  of  cast-iron,  chiUed 
and  unchilled,  showed  that  the  process  of 
chilling  gave  a  very  great  increase  of 
strengtii.    The  experiment  shows  a  much 
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krger  per-centage.  The  following  experi- 
ment was  tried  on  four  bars,  oast  in  the 
form  of  a  double-&oed  railway  rail,  1^ 
inches  deep,  4  an  inch  wide  at  top  and  bot- 
tom, and  ^  of  an  inch  at  the  centre.  The 
length  of  each  bar  was  18  inches,  with  15 
inches  between  the  supports.  No.  1  was 
cast  in  green  sand ;  No.  2  in  dry  sand ; 
No.  3  cast  in  a  cMll;  and  No.  4  in  a 
ctill,  and  afterwards  annealed. 

No.  1  weighed  32.5  oz.,  bore  1232  lb.,  and 

deflected  0.130  inch. 
No.  2  weighed  80.5  oz.,  bore  1006  lb.,  and 

deflected  0.114  inch. 
Na  8  weic^ied  34.75  oz.,  bore  784  lb.,  and 

deflected  0.053  inch. 
No.  4  weighed  34.5  oz.,  bore  2520  lb.,  and 

deflected  0.140  inclL 

The  advantage  in  &your  of  cast-iron, 
treated  like  No.  4,  is  evidently  little  less 
than  one  hundred  per  cent  over  No.  1, 
and  three  hundred  per  cent  over  No.  3. 

With  such  improvements  in  lessening 
the  quantity  of  metallic  surface  and  add- 
ing so  much  to  its  strength,  we  think 
metallic  roo&  are  now  placed  in  a  different 
position  from  that  which  they  formerly 
occupied;  while  ventilation  is  supplied 
both  more  abundantly,  and  upon  more 
correct  principles.  A  deficiency  of  ven- 
tilation no  doubt  long  tended  to  increase 
the  prejudice,  if  so  it  may  be  called, 
against  metallic  roofe. 

In  the  erection  of  plant  structures, 
the  error  of  carrying  them  too  high 
ooght  to  be  avoided.  To  suppose  that 
we  can  produce  head  room  for  many  of 
the  palms  and  other  tropical  trees  to 
develop  themselves  fully  in  is  truly 
ndicolous.  The  veiy  circumstance  of 
giving  increased  height  to  such  houses 
has  the  tendency  to  draw  up  the  plants 
to  an  unnatural  degree,  quite  out  of  all 
proportion  to  their  otiier  parts.  Nor 
can  the  observer  see  these  plants  to 
advantage  confined  within  the  narrow 
circumference  afforded  even  in  the  largest 
houses  hitherto  erected.  Whoever  wishes 
to  examine  the  beauties  of  a  well-grown 
timber  tree  would  certainly  not  fix  the 
spot  of  observation  close  to  the  trunk ; 
nor  can  the  grandeur  of  a  forest  be 
appreciated  by  wandering  amongst  the 
naked  stems. 

All  extra  lofty  houses  hitherto  erected 
luive  been  most  unsatisfactory ;  and  as 
the  great  majority  of  flowering  plants 
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are  of  no  extraordinary  altitude,  why 
should  we  attempt  to  accommodate  a 
few  at  the  expense  of  the  manyl — ^why 
accommodate  the  loftier  palms,  and  still 
lofUer  Araucarias,  which  rarely,  if  ever, 
rewai-d  us  by  a  sight  of  their  insignifi- 
cant flowers,  and  neglect  the  thousands  of 
moderate-sized  shrubs  and  plants  which 
exhilarate  and  surprise  us  by  the  splen- 
dour and  perfume  of  their  goigeous 
blossoms  ? 

There  is  no  great  difficulty  in  the 
erecting  of  these  very  lofty  houses ;  but 
there  is  in  the  management  of  them 
afterwards,  both  in  regard  to  ventilation 
and  heating.  The  large  domical  conser- 
vatory which  at  one  tune  graced  Bretton 
Hall,  and  was  then  the  wonder  of  the 
age,  and  which  was  erected  at  a  cost  of 
somewhere  about  X10,000,  was  defective 
in  a  veiy  great  degree  as  r^;ards  the 
culture  of  &e  plants  within  it  We  are 
informed  by  Mr  Mamock — ^who  was 
gardener  at  Bretton  Hall  at  the  time  of 
its  existence — in  his  excellent  Journal 
for  1845,  p.  633,  that  it  was  60  feet 
high,  and  of  a  conical  form.  In  the 
management  of  the  temperature,  he 
sayef,  '^  During  mild  weather  all  went  on 
very  well,  and  especially  in  summer,  when 
the  external  air  could  be  admitted  into 
the  house  with  imptmity,  and  without 
risk  to  the  plants;  but  tiiroughout  the 
winter,  and  especially  when  the  external 
temperature  was  low,  and  the  winds 
frosty  and  boisterous,  then  arose  the 
difficulty,  and  mischief  to  the  plants  was 
unavoidable.  To  explain  this-^to  those 
at  least  who  are  at  all  conversant  with 
the  nature  and  properties  of  heat — ^it  will 
only  be  necessary  to  remark,  that,  after 
all  that  can  be  allowed  for  or  said  in 
behalf  of  radiated  heat  in  maintaining 
the  temperature  of  a  hothouse  on  a  level 
with  the  pipes  and  the  floor,  the  practical 
effect  is  not  to  be  mistaken ;  the  heated, 
and  of  course  rarified,  particles  of  air, 
as  they  come  in  contact  with  the',  hot- 
water  pipes — or,  as  in  the  case  to  which 
we  refer,  steam  pipes — ^rush  upwards,  in 
order  to  give  place  to  the  colder  and 
denser  particles;  and  as  heat  is  gene- 
rated below,  it  ascends  as  rapidly 
upwards,  till  the  upper  part  of  the 
lofty  structure  is  heated  to  excess.  In 
the  large  house  to  which  we  refer,  the 
difference  of  temperature  in   ordinary 
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weather  in  winter  between  the  upper 
dome  and  the  parts  near  the  floor, 
where  the  small  and  delicate  plants  were 
arranged,  waB  usually  15°  Fahr. ;  and 
in  very  severe  weather,  when  much 
artificial  heat  was  required,  the  difference 
became  much  greater.  At  such  seasons 
the  glass  round  the  base  of  the  lower 
dome  has  many  times  been  thickly 
coated  with  ioe^  when  the  higher  parts 
of  the  loftier  trees  were  exposed  to  a 
temperature  of  at  least  90°  or  100°,  the 
practical  effects  of  which  upon  the  plants 
were  ruinous."  Such  are  tiie  remarks  of 
one  whose  capability  of  judging  we  hold 
in  the  highest  estimation.  The  following 
remarks  by  the  same  exceUent  authority 
are  in  accordance  with  our  own  opinion  : 
''  All  stoves  or  glass  structures  for  the 
cultivation  of  flowering,  and  of  course 
fiiiit-bearing  plants,  ought  to  be  so  con- 
structed as  to  admit  of  being  protected 
at  night  by  a  covering  of  some  kind, 
to  prevent  the  waste  of  heat  by  radiation, 
BO  that  comparatively  very  little  artificial 
heat  would  be  required  at  that  season ; 
and  this  is  especially  desirable  with 
respect  to  lofty  houses  containing  plants 
which  require  to  be  kept  at  a  high  tem- 
perature. No  cultivation  can  be  con- 
genial or  successful  in  such  cases,  when 
constant  and  incessant  supplies  of  arti- 
ficial heat  require  to  be  maintained  to 
meet  the  waste,  whether  occasioned  by 
radiation,  or  by  imperfect  fitting  and 
glazing.  The  effect  of  all  this  upon  the 
plants  generally  is  to  keep  them  con- 
stantly under  excitement,  and  for  ever 
green  and  growing.  No  mode  which  we 
have  yet  seen  proposed  for  the  erection 
of  loffy  stoves  has  presented  any  means 
of  meeting  or  preventing  the  evil  to 
which  we  refer.  Such  structures — ^that 
is,  lofty  ones — are  of  course  desirable ; 
but  they  are  entirely  unfit  for  the  perfect 
cxdture  of  tropical  plants — palms,  and 
indeed  all  the  taU-growing  kinds  of  endo- 
genous plants,  excepted." 

The  ventilation  of  this  house  wajs 
effected  by  horizontal  ventilators  placed 
in  the  parapet  wall,  and  also  by  upright 
windows  at  the  meeting  of  the  lower 
and  upper  domes,  as  well  as  by  a  skylight 
which  was  raised  by  weights  under  the 
teiminating  coronet  at  the  top. 

Certainly  the  large  house  at  Chats- 
worth,  the  extensive  range  at  Sion,  and 


others  of  similar  colossal  dimensions, 
have  been  most  inefficiently  ventilated 
towards  the  top;  and  firom  this  some 
of  the  evils  alluded  to  have  arisen.  The 
arrangements  made  in  the  new  range  of 
lofty  houses  at  Kew,  although  said  to 
be  upon  the  newest  and  most  complete 
principles,  and  having  all  the  errors  of 
previous  erections  as  beacons  for  their 
guidance,  has  been  found  nearly  as  defec- 
tive as  those  that  have  gone  before  them. 
On  the  subject  of  inefficient  ventila- 
tion in  metallic  houses  in  general,  we 
here  quote  the  opinion  of  Mr  Niven, 
who  has  had  great  experience  in  these 
matters,  and  is  withal  a  strenuous  advo- 
cate for  such  roofe.  He  says :  "  I  con- 
ceive, from  most  I  have  seen  in  the  way 
of  metallic  houses,  that  they  have  suffered 
much  in  point  of  character  from  the 
want  of  sufficient  means  of  ventilation ; 
bearing  in  mind  the  great  increased 
medium  for  the  reception  of  the  solar 
rays  by  the  curvilinear  form  of  roof,  as 
well  as  its  much  increased  sur&ce  of 
light  compared  with  the  opaque  roof  of  the 
wooden  house,  with  its  heavy  shadowing 
rafters.  Taking  these  circumstances  into 
consideration,  I  am  only  surprised  that 
the  damage  arising  from  defective  means 
of  ventilation  has  not  been  greater 
than  what  I  have  witnessed.  This,  how- 
ever, is  not  the  faulty  it  has  been  merely 
the  misfortune,  of  the  metallic  house. 

'^  The  natuial  tendency  of  heated  air 
to  ascend  must  always  make  the  hi^est 
parts  of  a  lofty  house  much  hotter  than 
the  bottom,  notwithstanding  the  heating 
apparatus  being  placed  under  or  near  to 
the  floor  level;  and  without  sufficient 
outlet,  the  top  must  become  so  intolerably 
heated  as  that  no  plant  can  possibly  exist 
in  it  On  the  other  hand,  if  too  copious 
ventilation  is  provided  at  the  top,  the 
heated  air  will  escape,  causing  an  enor- 
mous waste  of  fuel.  That  all  supplies 
of  fresh  air  should  be  admitted  at  or 
near  to  the  floor  is  quite  obvious,  and 
that  it,  by  being  so  admitted,  should 
become  moderately  heated  before  reach- 
ing the  plants,  is  equally  clear ;  but  to 
r^ulate  the  whole  atmosphere  of  a  lai^ge 
and  lofty  house,  without  an  unnecessary 
waste  of  fuel,  is  a  desideratum  much 
wished  to  be  attained.  A  well-appointed 
circulation  in  all  parts  appears  to  us  to 
be  the  most  effectual  plan;  and,  so  &r  as 
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the  economy  of  heat  is  concerned,  such  a 
circulation  should  be  adopted  aa  would 
cause  a  great  portion  of  the  heated  air 
at  the  top  of  the  house  to  descend  to  the 
floor,  or  under  it,  to  become  amalgamated 
with  fresh  air  from  without,  and  so  keep 
up  an  ascending  and  descending  current. 
By  the  application  of  mechanical  power, 
the  heated  air  at  the  top  might  be  drawn 
down  to  air-chambers  under  the  floor, 
through  tubes  fixed  to  the  under  sides  of 
the  rafters  or  curvilinear  ribs  that  form 
the  structure  j  and  also  a  supply  of  cold 
air  could  be  made  to  ascend  through 
similar  tubes,  and  be  made  to  dif^se 
itself  at  any  height  or  heights  that  may 
he  deemed  necessary.  At  all  events, 
insufficient  ventilation  has  hitherto  been 
the  great  defect  of  extra  lofty  houses." 

The  new  conservatory  at  Trentham— 
which  is  a  very  handsome  architectural 
screen,  separating  the  kitchen  garden 
from  the  pleasure-ground  —  is  a  house 
veiy  much  to  our  mind,  as,  while  it  is 
capacious,  it  is  not  too  lofty.  The  length 
is  89  feet,  and  the  breadth  60  feet  The 
roof  is  a  senes  of  spans  9  feet  wide,  and 
rising  3  feet  to  the  centre  of  the  span. 
The  sides  are  9  feet  in  height,  and  are 
all  glazed  to  the  ground,  while  ventilation 
is  amply  provided  for. 

In  r^ard  to  form,  we  may  here 
observe,  that  of  all  other  figures,  the 
domical  is  the  worst  And  we  are  not 
alone  in  this  opinion.  The  late  Mr 
Loudon,  in  referring  to  the  destruction 
of  that  immense  house,  the  Anthseum, 
attempted  to  be  erected  at  Brighton,  but 
which  unfortunately  fell  to  pieces  long 
before  it  could  be  finished,  says  of  such 
forms :  "  When,  however,  it  is  seriously 
contemplated  to  grow  house  plants  in 
quantity  together,  and  to  a  lai^  size,  a 
square  or  parallelogram  will  be  found  the 
most  advantageous  ground-plan,  with  a 
ridge-and-fiirrow  roof,  supported  on  cast- 
iron  piUars,  which  might  be  raised  as  the 
plants  advance  in  size.  Such  a  house, 
whatever  might  be  its  extent,  would  be 
a  mere  repetition  of  two  or  three  very 
simple  parts  in  straight  lines,  and  would 
therefore  cost  very  little — at  least  not 
one  half  per  superficial  foot  so  much 
as  a  dome  of  such  proportions  as  the 
AnthsRiim. 

"  A  dome  is  calculated  to  have  a  very 
grand  appearance  when  seen  from  with- 


out^ and  also,  if  comparatively  empty, 
when  seen  from  within ;  but  when  filled 
with  plants,  the  domical  form,  and  the 
circumstance  of  its  being  without  interior 
supports,  pass  for  nothing.  Any  one  will 
be  convinced  of  this  who  has  had  an  op- 
portunity of  examining  the  exterior  and 
interior  of  the  dome  at  Sion,  or  of  that 
once  existing  at  Bretton  HaU.  Circular 
houses,  composed  of  a  succession  of  roofis 
supported  by  pillars,  are  totaUy  different 
constructions,  and  are  scarcely  more  ex- 
pensive than  the  square  or  parallelograms 
which  we  recommend,  while  their  in- 
terior efiect  is  equal  to  that  of  any  dome 
whatever.  Let  it  not  be  forgotten  that 
the  vastness  of  the  hemispherical  roof  is 
totally  lost  in  the  interior,  when  the 
house  is  entirely  or  even  in  part  filled 
with  trees."  The  correctness  of  this 
opinion  is  every  day  confirmed  by  the 
circumstance  ot  this  form  of  roof  being 
entirely  discarded. 

One  great  mistake  has  been  fallen  into 
by  most  hothouse  builders  and  garden 
architects,  namely,  not  giving  their  struc- 
tures sufficient  height  of  base.  We  in 
general  see  houses  otherwise  &ultless 
built  upon  the  general  ground-level  of 
the  garden  they  are  placed  in.  This  cer- 
tainly should  not  be  Uie  case,  for  by  it  the 
borders  are  often  injured  by  damp,  and 
the  furnace  fires  drowned  out  in  times  of 
heavy  rains,  where  proper  provision  for 
draining  them  has  either  not  been  made, 
or  where  it  has  been  impossible  to  do  so ; 
while,  in  addition  to  all  this,  the  houses 
themselves  are  deficient  in  efiect  for  want 
of  elevation.  All  houses  should  stand 
above  the  ground-level  from  2  to  3  feet, 
according  to  their  size  and  the  length  and 
importance  of  the  range.  The  borders,  if 
they  are  fruit-houses,  will  then  have  a 
sufficient  slope  towards  the  walk,  and  the 
houses  be  looked  up  to  when  viewed  from 
thence.  More  elegant  structures,  such  as 
conservatories,  should  stand  high,  and  be 
terraced  around  with  all  the  accompani- 
ments of  parapets,  steps,  &o,;  or,  for 
greater  efiect  in  the  case  of  forcing-houses, 
when  the  range  is  extensive,  the  borders 
may  be  made  level  and  made  good  at  the 
front  next  the  walk  with  a  stone  ashlar 
or  a  brick  wall,  divided  into  compart- 
ments by  running  up  at  equal  distances 
pilasters  finishing  above  the  wall  in 
square  plinths,  on  which  to  place  vases 
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or  caps  according  to  taste  and  circum- 
stances. In  long  ranges,  this  retaining 
wall  may  be  in  a  straight  line,  whatever 
may  be  the  breadth  of  the  houses,  though 
perhaps  it  would  be  better  that  it  should 
be  in  breaks  corresponding  with  their 
riBspective  breadths.  In  this  latter  case, 
however,  it  will  be  necessary  to  have,  as 
is  usually  the  case,  the  highest  and 
broadest  house  in  the  centre.  By  this 
plan,  also,  ample  means  will  be  offered  for 
subterranean  ventilation,  the  openings 
of  the  air-drains  being  in  the  retaining 
wall,  and  covered  with  ornamental  re- 
volving brass  ventilators,  the  air  being 
conducted  in  tubular  earthenware  pipes 
under  the  borders ;  or  where  these  do  not 
exist,  As  in  the  case  of  plant-houses,  or 
where  the  roots  are  confined  within  the 
walls  of  the  house,  as  should  be  the  case 
in  wet  and  cold  countries,  it  is  brought 
under  the  terrace  walk,  which  should,  ac- 
cording to  all  principles  of  good  taste,  occu- 
py their  place.  The  air  thus  admitted  can 
be  diffused  regularly  over  the  house,  and 
made  to  ascend  from  under  the  pathways, 
by  the  sides  of  the  walk  near  the  surface  of 
the  floor;  and  those  disastrous  conse- 
quences may  be  avoided,  which  always  fol- 
low the  admission  of  cold  air  immediately 
upon  the  young  tender  leaves  and  shoots. 
In  regard  to  magnitude,  we  believe 
that  hothouses  may  be  carried  to  any 
extent  of  area,  provided  the  height  does 
not  exceed  certain  limits.  What  these 
limits  are,  experience  has  not  as  yet 
taught  us ;  but  that  the  strength  of  a 
structure  is  diminished  as  its  magnitude 
is  increased,  appears  to  be  fully  admitted. 
The  following  reasoning  is  given  by  Dr 
Lardner  in  his  recentiy  publi^ed  "  Hand-< 
book  of  NatTiral  Philosophy,"  &c.— "If 
any  structure  be  increased  in  magni- 
tude," says  this  authority,  "the  propor- 
tions of  its  dimensions  being  preserved, 
the  strength  will  be  augmented  as  the 
squares  of  the  ratio  in  which  it  is  increased. 
Thus,  if  its  dimensions  be  increased  to  a 
twofold  proportion,  its  strength  will  be 
increased  in  a  fourfold  proportion  ;  if  they 
be  increased  in  a  threefold  proportion,  its 
strength  will  be  increased  in  a  ninefold 
proportion,  and  so  on.  But  it  is  to  be 
considered,  that  by  increasing  its  strength 
in  a  twofold  proportion,  its  volume,  and 
consequentiy  its  weight,  will  be  increased 
in  an  eightfold  proportion;  and  by  in- 


creasing its  dimensions  in  a  threefold 
proportion,  its  volume  and  weight  will 
be  increased  twenty-seven  times,  and  so 
on.  Thus  it  is  apparent  that  the  weight 
increases  in  a  vastly  more  rapid  propor- 
tion than  the  strength,  and  that,  conse- 
quentiy, in  such  increase  of  dimensions,  a 
limit  would  speedily  be  attained  at  which 
the  weight  would  become  equal  to  the 
strength,  and  beyond  this  limit  the  struc- 
ture would  be  crushed  under  its  own 
weight.  On  the  other  hand,  the  more 
beyond  this  limit  the  dimensions  of  the 
structure  are  kept,  the  greater  will  be  the 
proportion  by  which  the  strength  wiU 
exceed  the  weight  All  works,  natural 
and  artificial,  have  limits  of  magnitude, 
which,  while  their  materials  remain  the 
same,  cannot  be  exceeded." 

In  regard  to  economy  in  construction, 
and  also  for  houses  in  which  very  early 
and  very  late  crops  are  to  be  expected, 
long  narrow  houses  will  be  found  more 
satisfactory  than  those  of  a  very  great 
breadth ;  and  those  with  steep  roofe  more 
so  than  those  with  flat  ones,  as  in  both 
cases  much  depends  on  their.being  placed 
at  such  an  angle  of  elevation  as  will  pre- 
sent these  roofe  most  £a.vourably  to  the 
sun's  rays  \fhen  it  is  low  in  the  horizon, 
and  also  because  the  plants  are  nearer  the 
glass.  On  this  subject  Mr  Loudon 
remarks,  "There  is  another  reason  in 
&vour  of  narrow  houses,  where  perfection 
of  growth  and  economy  are  objects,  which 
is,  that  a  considerable  portion  of  the  heat 
by  which  the  temperature  of  hothouses  is 
maintained  is  supplied  by  the  sun.  The 
power  of  the  sun,  therefore,  will  be  great 
on  the  atmosphere  within  inversely  as  its 
cubic  contents,  compared  with  the  super- 
fical  contents  of  the  glass  enclosing  it. 
Thus,  supposing  one  house  to  be  20  feet 
high  and  20  feet  wide,  and  another  to  be 
20  feet  high  and  only  10  feet  wide,  the 
contents  of  the  former  will  be  exactly 
double  that  of  the  latter;  at  the  same 
time,  instead  of  containing  double  the 
surfisice  of  glass  on  its  roof,  it  will  scarcely 
contain  one-third  more,  being  nearly  in 
the  proportion  of  28  for '  the  house  of 
double  volume,  to  not  14,  or  one-half,  but 
22,  for  the  one  of  half  the  internal  capa- 
city. In  the  wide  house  every  square 
foot  of  glass  has  to  heat  upwards  of  7  feet 
of  air ;  in  the  narrow  hoiuse,  only  about 
4^  feet"    The  experience  of  ages  confirms 
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the  opinion  that,  for  early  and  for  very 
late  fonsing,  narrow  houses  with  a  very 
steep  roof  are  the  best,  as  they  give  so 
small  an  amount  of  air  to  be  heated  by 
the  solar  rays ;  and  those  rays  are  admitted 
at  a  proper  angle  when  the  sun  is  low  in 
the  horizon,  and  above  it  only  for  a  short 
time.  For  general  crops  to  ripen  during 
summer,  the  case  is  different ;  and  there- 
fore wider  houses  and  roo&  at  a  much 
lower  angle  have  their  admitted  advan- 
tages. GHhisis  stiUmore  the  case  when 
the  plants,  such  as  peaches  and  vines,  are 
trained  dose  under  the  roof.  For  plant- 
houses  the  case  is  different,  as  these 
require  to  be  of  greater  breadth,  so  that 
the  plants  may  have  room  to  develop 
theinselves  on  all  sides,  and  be  on  all 
sides  equally  exposed  to  light  and  air. 
There  is  no  doubt  a  limit  as  to  breadth 
in  this  case  also,  for  beyond  a  certain 
distance  the  rays  of  light  and  heat  cease 
to  he  useful.  What  tibat  distance  is,  is 
dependent  on  circumstances.  A  certain 
portion  of  the  light  which  passes  through 
the  glass  is  refracted — that  is,  it  leaves  the 
transparent  medium  at  a  different  angle 
from  that  at  which  it  fell  upon  it ;  and 
by  this  change  the  light  is  weakened,  so 
that,  at  a  very  short  distance  from  the  sur- 
&ce  of  the  glass,  it  becomes  dispersed  and 
transfused  in  the  atmosphere,  in  which 
state,  in  hothouses,  it  has  no  longer  the 
same  power  on  the  vital  energies  of  plants. 

For  the  angle  of  elevation,  vide  art 
AxGLB  OF  Elevation. 

Vineries  require  to  be  of  a  greater 
breadth  than  peach-houses,  on  account 
of  the  different  habits  of  the  plants.  An 
error  generally  fidlen  into  is,  making  the 
fonner  too  narrow  when  they  are  intended 
for  a  general  crop. 

In  regard  to  breadth  as  well  as  height, 
there  are  thus  limits  beyond  which  it 
would  be  vain  to  go,  if  the  health  of  plants 
is  to  be  a  consideration ;  for  beyond  cer- 
tain limits  the  rays  of  light,  after  passing 
through  glass,  however  pure,  cease  to  be 
usefnl  to  them.  What  these  limits  are 
has  not  been  as  yet,  we  believe,  accurately 
determined,  though  it  is  desirable  that  it 
were  sa  Light  would  not  reach  plantsi, 
in  a  state  to  be  beneficial  to  them,  near 
the  ground  in  the  centre  of  the  transept 
of  the  Exhibition  glass  structure ;  nor  is 
it  eren  certain  that  the  large  elms  would 
long  exist  in  it^  even  presuming  them  to 


be  in  the  vigour  of  youth  instead  of  the 
decrepitude  of  old  age.  They  exist  at 
present,  and  may  do  so  for  a  short  period, 
because  their  foliage  is  so  close  to  the 
glass  roof.  The  plants  brought  in  during 
the  Exhibition  gave  evident  proofs  of  their 
distance  from  the  glass,  and  all  the  art  of 
man  could  not  keep  them  in  anything 
like  healthy  appearance.  Extreme  in 
width  and  height  together  must  be  avoid- 
ed, but  width  with  moderate  height  is 
quite  another  affiur :  for,  supposing  a  glass 
structure  covering  50  or  100  acres,  if  the 
height  do  not  exceed  10  or  12  feet,  then 
would  plants  of  2  or  3  feet  in  height  thrive 
in  it ;  and  in  another  whose  height  did 
not  exceed  4  or  5  feet  in  height,  plants  of 
lower  habits  might  be  cultivated.  '  If  we 
exceed  those  limits,  be  the  form  of  the 
structure  what  it  may,  then  we  must 
furnish  it  with  plants  or  trees  of  a  pro- 
portionate height.  So  great  is  the  influ- 
ence of  light  on  plants,  tiiat  even  at  these 
jnoderate  limits  the  plants  would  be  found 
striving  by  elongation  to  reach  even  nearer 
the  glass.  We  believe,  were  a  plant  put 
under  a  structure  whose  sides  were  con- 
structed upon  the  principle  of  the  slides 
of  a  telescope,  that  as  they  were  drawn 
upwards  the  plant  would  follow  to  almost 
any  height — striving,  in  fistct,  to  get  to  a 
proper  distance  from  the  glass — ^the  light 
from  the  sides  towards  the  bottom  being 
useful  to  the  plant  only  during  winter, 
when  the  sun  is  low  in  the  horizon  ;  dur- 
ing summer,  when  it  is  nearer  the  per- 
pendicular, such  parts  would  be  of  com- 
paratively little  use.  In  very  low  houses, 
say  not  exceeding  8  feet  in  height,  and 
where  the  glass  reaches  to  the  ground  on 
all  sides,  if  they  are  so  isolated  as  to  be 
unshadowed  by  trees  or  buildings,  their 
breadth  may  be  increased,  because  the 
plants  in  no  part  would  be  farther  from 
the  glass  than  some  5  or  6  feet,  or  at  least 
they  may  be  so  placed  as  to  be  so.  Such 
houses,  however,  would  be  better  adapted 
for  summer  than  for  winter,  as  at  the 
former  season  the  sun  would  be  high  in 
the  horizon,  and  his  slightly  oblique  rays 
would  pass  through  the  roof  from  May 
till  September ;  and  judging  from  what 
experience  has  taught  us  in  the  case  of 
peaches  and  vines,  trained  at  nearly  similar 
distances  from  the  glass,  a  degree  of  success 
might  be  expected.  During  winter,  little 
light  directly  useful  to  plants  would  reach 
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them,  on  account  of  the  perpendicular 
sides  being  at  a  most  un&tvourable  angle 
to  the  8un*s  rays.  We  see  no  reason  why 
a  whole  garden,  however  large,  may  not 
be  enclosed  within  a  glass  coyering  8  feet 
from  the  ground.  Yet  even  with  this 
height  it  would  be  found  advantageous  to 
paint  the  interior  white,  and  to  introduce 
reflectors  of  light  to  the  fullest  extent 
possible.  Loftier  structures,no  doubt^  may 
be  indulged  in  by  those  who  wish  to  grow 
timber  trees  within  them.  In  botanic 
gardens  there  may  be  a  plea  for  growing 
such  specimens ;  in  gardens  for  tibie  pro- 
duction of  fruit  and  flowers  there  is  none. 
One  of  the  reasons  why  plants  thrive  so 
much  better  in  pits  than  in  large  and  lofty 
houses,  is  their  nearness  to  the  glass ;  and 
this  is  also  the  reason  why  peaches  and 
grapes  are  grown  by  being  trained  close 
imder  its  inner  sur&ce.  All  good  culti- 
vators place  their  most  choice  and  delicate 
plants  as  near  to  the  glass  as  possible ;  and 
one  of  the  most  successful  of  all  our  pine- 
growers  keeps  his  plants  so  near  the  roof 
as  to  be  compelled  to  take  out  a  square 
of  glass  occasionally,  to  allow  the  crown 
of  the  fruit  to  shoot  up  through  into  the 
open  air.  While  all  kinds  of  theories 
have  been  started,  and  experiments  made, 
on  hothouse  building,  few  have  bestowed 
a  passing  thought  on  the  distance  that  the 
light  rays  will  penetrate  into  a  glass  house. 
The  angle  of  elevation  has  been  carefully 
calculated;  the  extent  of  radiating  sur- 
face, and  the  length  of  pipes  for  securing 
the  necessary  amount  of  heat^  have  been 
determined ;  yet,  so  far  as  we  know,  no 
one  has  yet  calculated  one  of  the  primary 
necessities  of  vegetable  existence,  when 
subjected  to  artificial  treatment.  ''The 
heat  of  the  sun  is  the  cause  of  growth,  and 
its  light  the  cause  of  maturity,  in  the  vege- 
table kingdom;"  yet  no  one  can  say 
whether  the  beneficial  efiects  of  light  ex- 
tend to  the  distance  of  6  inches  or  60  feet 
beyond  the  inner  surface  of  the  glass. 

Hodumse  trtUues, — Trellises  for  training 
trees  to  in  hothouses  were  long  made  of 
timber,  which  was  both  expensive  and 
heavy  in  appearance,  while  it  also  re- 
quired frequent  repair&  This  material  is 
seldom  now  used,  having  given  place  to 
copper  or  galvanised  iron  wire  run 
through  wrought-iron  studs,  brackets,  or 
upright  supports.  The  advantage  of  the 
former  i%  that  it  is  not  liable  to  rust^  on 


which  account  it  has  been  much  used  for 
treUising  garden  walls  as  well  as  hot- 
houses. The  recent  improvements  by 
which  iron  is  coated  with  glass,  copper, 
brass,  lead,  zinc,  <kc.,  may  not  inappropri- 
ately be  applied  to  trellises  for  such  pur- 
poses. Iron  wire  of  the  common  sort  is 
now  pretty  weU  supplanted  by  what  is 
called  ''  prepared  charcoal  wire,**  which  is 
so  prepared  that  its  elasticity  is  pre- 
served, upon  which  so  much  depends. 
Galvanised  wire  is  also  now  used,  as  the 
process  to  which  it  is  subjected  greatly 
prevents  oxidation.  All  iron  trellises,  if 
not  prepared  as  above,  should  be  regu- 
larly painted  with  anti-corrosive  paint, 
which  may  be  made  of  any  colour. 

The  direction  of  the  wires  should 
always  be  vertical  or  horizontal,  and  all 
whimsical  forms  should  be  disr^arded, 
as  only  increasing  expense  without  one 
rational  advantaga 

For  various  modes  of  constructing 
trellises,  vide  art.  Espali£A  Bails. 


§  2. — ^THE  ANGLE  OF  ELEVATION. 

Regarding  the  angle  of  elevation — that 
is,  the  proper  slope  of  glass  roofs — much 
has  been  said  and  written,  and  little  has 
been  done  to  carry  the  correct  theory 
into  general  pi*actice.  Hothouse  builders, 
in  general,  content  themselves  by  deter- 
mining the  length,  breadth,  and  height 
supposed  to  be  most  convenient  to  exist- 
ing circumstances,  without  troubling 
themselves  further,  or  without  going  into 
those  mathematical  calculations  necessary 
to  arrange  the  slope  of  the  roof  to  the 
latitude  of  the  place,  or  the  purpose  for 
which  that  roof  is  intended.  Hence  the 
same  angle  of  elevation  is  found  in  Corn- 
wall and  in  Ross-shire,  the  difierence  in 
latitude  and  the  sun's  inclination  being 
seldom  thought  of. 

This  subject  appears  to  have  attracted 
the  attention  of  Boerhaave  about  the 
beginning  of  the  last  century,  and  was 
taken  up  by  Limueua,  and  stiU  further 
pursued  by  Faocio,  Adanson,  Miller, 
Speechly,  and  Williams  of  New  York. 
The  late  T.  A.  Knight  published  hints  on 
this  subject  in  the  first  volume  of  **  The 
Horticultural  Society's  Transactions ; " 
and  Sir  George  Mackenzie,  in  1815,  deter- 
mined "  that  the  form  of  glass  roofe  best 
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calculated  for  the  admission  of  the  sun's 
rays  is  a  hemispherical  figure;*"  and  this 
Mr  Loudon  at  first  considered  as  '^  the 
ultimatum  in  regard   to  the  principle 
and  perfection  of  form."    The  following 
quotation  bears  on  this  subject : — ''  The 
theory  of  the  transmission  of  light  through 
trausparent  bodies  is  derived  from  a  well- 
known  law  in  optics;  and  the  influence  of 
the  smi's  rays  on  any  surface,  both  as 
respects  light  and  heat,  is  directly  as  the 
sine  of  the  sun*s  altitude;  or,  in  other 
words,  directly  as  it  is  perpendicular  to 
that  sur&ce.   If  the  surfiEU^e  is  transparent, 
the  number  of  rays  which  pass  through  the 
substance  is  governed  by  the  same  laws. 
Thus,  if  one  thousand  rays  &11  perpendi- 
cularly upon  a  surface  of  the  best  crown 
glaai^  the  whole  will  pass  through  except 
about  a  fortieth  part>  which  the  impiudties 
of  even  the  finest  ciystal,  according  to 
Bouguer,  will  exclude;  but  if  these  rays 
fall  at  an  incidental  angle  of  75%  two 
hundred  and  ninety-nine  rays,  according 
to  the  same  author,  will  be  reflected. 
The  incidental  angle,  it  will  be  recoUected, 
is  that  contained  between  the  plane  of  the 
faUing  or  impinging  ray,  and  a  perpendi- 
cular  to  the  surface  on  which  it  falls. 
The  benefit  derived  from  the  sun's  in- 
fluence on  the  roofs  of  hothouses  depends, 
as  fiur  as  respects  form  of  surface,  entirely 
on  this  principle.     Boerhaave  applied  it 
to  houses  for  preserving  plants  through 
the  winter,  and,  of  course,  required  that 
the  glass  surface  should  be  perpendicular 
to  the  sun's  rays  at  the  shortest  day, 
when  most  heat  and  light  were  required. 
Miller  applied  it  to  plant  stoves,  and  pre- 
fers two  angles  in  the  roof— one  as  the 
upright  glass,  to  meet  the  winter's  sun 
nearly  at  right  angles,  and  the  other  as 
the  sloping  glass,  to  meet  it  at  an  angle 
of  45*  for  summer  use,  and  the  better 
to  admit  the  sun's  rays  in  spring  and 
autumn.    Williamson  prefers  an  angle  of 
45*  in  all  houses,  as  do  most  gardeners, 
probably,"  Mr  Loudon  observes,  "from 
habit;  but  Knight  prefers,  in  forcing- 
houses  at  least,  such  a  slope  of  roof  as 
shall  be  at  right  angles  to  the  sun's  rays, 
at  whatever  season  it  is  intended  to  ripen 
the  fimit    In  one  of  the  examples  given, 
('^  Horticultural  Transactions,"  vol.  i.  p. 
99,) his  object  was  to  produce  "a  large 
and  highly-flavoured  crop,  rather  than  a 
very  early  crop  of  grapes;  and  he,  accord- 


ingly, fixed  upon  such  a  slope  of  the  roof 
as  that  the  sun's  rays  might  be  perpendi- 
cular to  it  about  tiie  beginning  of  July, 
the  period  about  which  he  wished  the 
crop  to  ripen.  The  slope  required  to 
e£fect  this  purpose,  in  latitude  52%  he 
found  to  form  an  angle  of  34°  with  the 
plane  of  the  horizon.  In  the  application 
of  the  same  principle  to  the  peach-house, 
("  Horticultural  'fransactions,"  vol.  i.  p. 
206,)  in  order  to  ripen  the  frnit  about 
midsummer,  the  roof  was  made  to  form 
an  angle  with  the  horizon  of  28^  Both 
these  houses.  Knight  informs  us,  pro- 
duced abundant  crops  perfectiy  ripened." 
'^EfM^dcpoBdia  of  Qardening,  p.  583. 

Abercrombie  says,  ''  The  diagonal  side  ' 
of  a  glass  case  designed  for  a  course  of 
forcing  to  begin  21st  December,  may  be 
55'*;  22d  January,  50*»;  21st  February, 
46*;  21st  March,  40°."    Too  much  impor> 
tance,  he  says,  must  not  be  attached  to 
the  angle  of  inclination  in  the  glass  work. 
W.  P.  Ayres,  in  arranging  the  roof  of  his 
cucumber-house  so  as  to  obtain. the  per- 
pendicular solar  rays  in  December  in  lati- 
tude 53*,  adopts  an  angle  of  75*  28';  for 
January,  71*  52'-,  for  February,  ^2"*  29'; 
and  for  March,  51*  41'; — ^which  latter 
comes  again  into  operation  in  September. 
The  calculation  of  the  inclination  of 
angles,  for  the  better  determining  the 
slope  of  hothouse  roofa^  is  very  differentiy 
practised  on  the  Continent  and  with  us. 
We  calculate  from  the  perpendicular  line 
of  the   quadrant,  while  they  calculate 
from  the  base  or  horizontal  line.    A  very 
excellent  article  on  this  subject  will  be 
found  in  *'  Paxton's  Magazine  of  Botany," 
voL  ii.  p.  257,  from  which  the  following 
extract  and  diagrams  are  taken.  Alluding 
to  the  above  modes  of  calculating.  Sir 
Joseph    observes :    "  Both  systems    are 
equally  good  when  understood;  but  an 
understanding  is  requisite,  because  an 
angle  of  70*,    which   with  us   is  well 
known  to  be  a  very  flat  roof,  is  with  the 
French  very  steep;  and  the  same  slope  as 
our  70*,  on  their  system,  is  an  angle  of 
20*.    Likewise,  an  angle  of  15*,  which 
in  our  calculation  is  veiy  steep-^only 
fit  for  early  peach-houses  and  other  fruit- 
houses,  where  the  trees  are  trained  to  the 
back  wall — is,  by  the  French  calculation, 
very  flat,  and  unfit  for  early  forcing."  See 
the  angle  15,  in  the  annexed  scale,  fig.  129. 
''An  example  or  two  will  probably 
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esplaJQ  the  subject  better  than  words,  viz.,  17  feet  higher  at  the   back   than 

SupposiDg  a  house  for  early  forcing  was  the  front,  aeab;  the  same  angle,  9  feet 

required  to  be  built  12  feet  wide,  and  the  wide,  the  back  12  feet  8  inches  higher. 

Fig.  129.  Pig.  130. 


roof  to  form  an  angle  of  65*.  Now,  to 
accomplish  this,  it  would  be  neoessaiy  to 
TMse  the  back  wall  as  much  as  17  feet 
higher  than  the  front,  as  a  i.  Again,  for 
a  bouse  of  the  same  dimensions,  with  an 
angle  of  4£>*,  the  back  wall  would  require 
to  be  13  feet  higher,  as  ac;  with  an 
angle  of  35",  only  8  feet  4  indiee  higher 
than  the  front,  a  d ;  with  an  angle  of  %(f, 
only  4  feet  4  inches  higher,  a  « ;  with  an 
angle  of  10*,  which  is  the  usual  slope  of 
fruoee,  only  2  feet  2  inches. 

"  Of  course,  houses  of  less  width  require 
leas  elevation  at  the  back  to  ^ve  the 
required  angle.  For  instance,  a  house 
6  feet,  with  a  roof  at  an  angle  of  45°,  will 
only  need  the  back  wall  to  be  6  feet 
higher  than  the  front.  Also,  a  frame  3 
feet  wide,  having  an  angle  of  10°,  would 
only  require  the  back  to  be  7  inches 
hi^er  than  the  front. 

"  It  will  always  be  useful  to  remember 
that  a  perpendicular  equal  to  the  width  of 
the  house  always  gives  an  angle  of  45°. 

"  The  English  gardeners  calculate  in- 
clinations  from  the  perpendicular,  which, 
in  drawing  plans  for  building,  may  be 
explained  by  the  annexed  scale,  (fig.  130,} 
wherein  the  side  h'  of  the  quadrant  is 
made  the  base,  instead  of  a',  wbioh,  of 
course,  reverses  the  whole  order  of  calcu- 
lation, making  the  first  inclination  85° 
instead  of  5°.  Supposing  it  is  desired  to 
build  a  house  12  feet  wide,  with  the 
angle  of  the  roof  35°,  the  elevation  of  the 
back  wall  must  be  precisely  the  same  as, 
in  the  French  scale,  is  required  for  65° ; 


the  front,  as  a6;  if  only  6  feet  wid^ 
the  back  need  only  be  8  feet  6  inches 
higher  than  tlie  baat,  as  ef;  and  so  on 
in  proportion,  measuring  according  to 
the  annexed  scale. 

"  It  will  also  be  seen  that,  by  this  scale, 
80°  is  the  common  angle  of  a  feune,  and 
exactly  corresponds  with  10°  on  the  other 
mode  of  calculation,  and  therefore,  of 
course,  requires  the  same  elevation — vis., 
7  inches  at  the  back  more  than  the  front 
"  To  find  the  angle  of  the  roof  of  any 
hothouse,  it  is  merely  necessaiy  to  place 
the  side  a'  of  the  quadrant  in  a  parallel 
line  against  the  side  of  the  roo^  for  our 
way  of  calculation,  and  the  aidetfi'  for 
that  of  the  French,  and  the  plum-line, 
hanging  perpendicularly,  will  immediately 
give  the  required  angle." 

These  two  scales  deserve  attentive 
study,  and  are  so  simple,  and  at  the 
same  time  so  complete,  that  all  who  are 
interested  in  the  subject  should  atten- 
tivdy  peruse  them. 

Ine  following  very  simple  direotions 
forfinding  the  angle 
rig.  181.  of    roofe    aro    laid 

down  by  Mr  Lou- 
don. "The  instru- 
ment," he  says, 
"  uaed  by  gardeners 
for  taking  the  angle 
of  roo&  is  a  maho- 
gany quadrant  (fig. 
131)  of  about  6 
inches  radius,  with 
a  line  and  plummet^  the  quadrant  being 
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applied  as  in  our  figure."  Gardeners 
generally  take  the  angle  formed  by  the 
rafter  and  plumb-line,  and  call  that  the 
angle  of  the  roof;  but  the  true  angle  is 
that  formed  by  the  rafter  and  horizontal 
line,  as  elsewhere  noticed.  "  If  the 
quadrant  is  numbered  both  ways,  the 
proper  angle  is  immediately  obtained." 

To  find  die  angle  of  elevation  formed  by 
the  roofe  of  hothouses,  the  following  very 
plain  and  practical  rules  have  been  given 
in  the  ''Gardeners'  Chronicle,"  1843,  p. 
721.  There  are  many  other  ways  to  find 
this  out,  and  those  who  have  studied  tri- 
gonometry will  recoUect  the  problems 
bearing  on  the  case.  We  adopt  the  two  fol- 
lowing, as  they  are  sufficiently  simple  to  be 
understood  by  very  moderate  capacities : — 

''By  means  of  a  Gunter's  scale  and  a 
pair  of  compasses,  the  pitch  or  elevation 
of  roofe  may  be  found  easily  as  foUows  : 
Draw  a  horizontal  line,  and  from  the  end 
of  this  another  at  right  angles,  by  a  square 
or  otherwise ;  on  Uie  former,  set  off  as 
many  equal  parts,  say  half-inches,  as  the 
house  is  feet  in  width,  between  where  the 
outer  side  of  the  rafter  touches  the  front- 
wall  plate  and  the  back  wall ;  and  on  the 
other  as  many  of  such  parts  as  the  back 
vail  is  feet  in  height,  measuring  from  a 
point  on  a  level  with  the  fix>nt-wall  plate 
to  the  under  side  of  the  rafter  at  top.  A 
line  drawn  between  the  points  marking 
the  above  measures  will  form  the  slant- 
ing side  of  a  triangle,  corresponding  with 
the  pitch  or  elevation  of  ike  roof  It 
only  remains  to  ascertain  the  number  of 
degrees  which  the  angle  contains.  With 
the  distance  of  60°  form  a  line  of  chords, 
marked  cko,  on  Gunter's  scale ;  place  one 
foot  of  the  compasses  in  the  angular  pointy 
and  with  the  other  describe  an  arc,  inter- 
secting the  lines  representing  the  base 
and  roof;  the  distance  between  these 
lines  at  the  points  of  intersection  by  this 
arc,  will  extend  from  the  begiiming  of  the 
line  of  chords  to  the  number  of  degrees 
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which  the  angle  con- 
tains, or,  in  other 
words,  to  the  number 
of  degrees  of  eleva- 
tion. Or  a  simple 
way  is  the  following : 
Describe  the  triangle 
a  be,  on  which  let  a  c 
represent  the  width, 
and  i  c  the  height  of  the  back  wall  above 

VOL.  L 


the  front-wall  plate ;  then  place  the  instru* 
ment  called  a  protractor,  with  its  middle 
line  at  a,  and  the  line  a  b  will  intersect 
on  the  protractor  the  angle  required." 

In  following  out  the  same  subject,  we 
cannot  do  better  than  transcribe  the  fol- 
lowing data  for  determining  the  angles  of 
glass  roo&  as  laid  down  by  Wilkinson. 
"The  angle  contained  between  the  back 
wall  of  the  forcing-house  and  the  iticlined 
plane  of  the  glass  roof,  always  equals  the 
sun's  altitude,  when  its  rays  fall  perpen- 
dicular on  that  plane,  provided  that  the 
inclination  of  the  plaice  to  the  horizon 
be  at  an  angle  not  less  than  28°  2',  nor 
greater  than  75^  Within  the  above 
limits  the  sun's  rays  are  perpendicular 
twice  in  the  year — once  in  going  to,  and 
once  in  returning  from,  the  tropic.  Hence, 
then,  having  determined  in  what  season 
we  wish  to  have  the  most  powerful  effects 
from  the  sun,  we  may  construct  our 
houses  accordingly  by  the  following  rule : 
Make  the  angle  contained  between  the 
back  wall  of  the  house  and  its  roof  equal 
to  the  complement  of  the  latitude  of  the 
place,  less  or  more,  the  sun's  declination 
for  that  day  on  which  we  wish  its  rays  to 
&U  perpendicularly.  From  the  vernal 
to  the  autumnal  equinox,  the  declination 
is  to  be  added,  and  the  contrary.  Thus,  to 
apply  those  principles  to  the  slope  of  roof 
recommended  by  Knight  for  ripening 
grapes  in  July,  say  at  London,  we  have — 

Latitude  of  London,        .        .        .     51^29' 
Sun*8  declination  on  the  2l8t  of  July,  17*  3  P 


—or  34*  nearly. 


38*  58' 


In  continuation,  Mr  W.  says,  "  As  we 
want  the  genial  warmth  of  the  sun's  rays 
most  in  spring,  therefore,  for  general  pur- 
poses, that  construction  would  perhaps  be 
best  which  gives  us  the  greatest  quantity 
of  perpendicular  rays  then.  If  the  incli- 
nation were  45°,  the  sun's  rays  would  be 
perpendicular  about  April  the  6th  and 
September  the  4th;  and  as  the  rays 
would  vary  very  little  from  the  perpendi- 
cular for  several  days  before  and  after  the 
6th  of  April  and  the  4th  of  September, 
the  loss  of  rays  arising  from  reflection 
would,  as  appears  from  the  annexed  table, 
be  nearly  a  minimum.  Even  at  the  winter 
solstice,  the  loss  by  the  obliquity  of  the 
angle  of  incidence  would  be  only  two  in 
one  thousand  more  than  when  the  rays 
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are  perpendicular,  aa  appears  by  Bouguert 
table  of  rays  reflected  from  glass. 

''  Of  one  thousand  incidental  rays,  when 
the  angle  of  incidence  is 

87o  SO',  584  are  Veflected. 

85%  543  «* 

82o  30',  474  - 

80o,  412 

770  80',  356  - 

^    76%  299  - 

*    70*,  222  - 

65»,  157  -. 

60o,  112 

50%  67  --        - 

40*,  84  --        ^ 

80*,  27  --        - 

2O0,  25  ^        «. 

10%  25  -•        -• 

!•,  26  -.        ^ 

SoH,  Trant.  ii.,  p.  227. 

"Now,  if  we  suppose  a  roof,"  says  Mr 
Loudon,  '4n  one  plane,  with  the  sun 
shining  on  it  at  six  o'clock  in  the  morn- 
ing, and  at  six  o'clock  in  the  afternoon, 
at  an  angle  of  85°,  which  would  be  the 
case  in  March  and  September,  fully  one- 
half  of  the  rays  which  fell  on  the  roof 
would  be  reflected ;  while  in  the  case  of 
a  ridge-and-furrow  roo^  if  it  shone  on 
half  the  roof— that  is,  on  one-half  of  each 
of  the  ridges— at  any  angle,  with  a  perpen- 
dicular not  exceeding  30'',  at  the  same 
periods  only  two  per  cent  of  the  rays 
would  be  reflected.  Suppose,  then,  the  area 
of  the  entire  roof,  taken  as  one  plane,  to 
be  100  square  yards,  and,  to  &cilitate  cal- 
culation, that  only  100  rays  fell  on  each 
yard,  then  the  total  number  which  would 
enter  through  the  roof  in  one  plane  would 
be  50,000,  while  those  that  would  enter 
through  the  ridge-and-furrow  roof  would 
be  99,000,  or  very  nearly  double  the 
number." — Suburban  HarticuUurist. 

The  migority  of  gardeners  and  hot- 
house builders  appear  to  agree  in  fixing 
upon  45°  as  being  the  angle  for  hothouse 
roo&  for  general  purposes,  not  only  as 
being  that  at  which  the  rain  water  will 
drain  most  freely  from  it,  but,  according 
to  these  views,  as  being  that  most  &your- 
able  for  plants  in  general. 

In  regard  to  the  angle  of  roofe  losing 
heat  by  radiation  and  conduction  in  pro- 
portion to  their  height,  we  have  the  fol- 
lowing reasoning  by  Mr  Perceval  in 
the  "  Gardeners'  Chronicle  :"— "  The  loss 
by  radiation,"  he  says, "  must  be  the  same 
at  all  angles ;  but  iJbie  cooling  effect  of  the 
wind  will  be  greater  on  a  high-pitched 


roof  than  on  one  that  is  flatter,  though 
I  believe  the  difference  in  this  respect 
(except   inasmuch    as   it  increases  the 
length  of  the  rafter,  and,  therefore,  the 
cooling  surface  of  the  glass,)  will  gene- 
rally be  too  small  to  be  of  any  practical 
importance.     The  effect  appears  to  me  to 
arise  in  this  manner :  tlie  wind  being 
supposed  to  move  horizontally,  the  force 
with  which  it  strikes  the  glass  will  be  as 
the  sine  of  the  angle  which  the  roof  forms 
with  the  horizon;  and  the  greater  the 
force  of  the  blow,  the  more  particles  will 
there  be  brought  into  contact  with  the 
glass ;  and  this  effect  will  be  the  same  as 
that  of  an  increased  velocity  of  the  wind. 
On  this  latter  subject  Mr  Hood  has  given 
some  interesting  and  ingenious  illustra- 
tions in  his  book ;  and  I  think  his  rules 
for  the  cooling  effect  of  wind   at  dif- 
ferent velocities  will  apply  to  this  ques- 
tion.    He  has  shown  the  cooling  effect  of 
wind  on  glass  to  be  as  the  square  root  of 
the  velocity — or  that  the  velocity  must 
be  increased  four  times  to  produce  twice 
the  cooling  effect.     Now,  the  force  of  a 
blow  being  aa  the  square  root  of  the  velo- 
city of  the  striking  body,  and  as  the  sine 
of  the  angle  of  incidence  conjointly,  we 
shall  find  that,  if  two  glass  roofe  be  seve- 
rally pitched  at  30°  and  40°,  the  force  of 
the  wind  upon  them,  at  equal  velocities, 
will  be  simply  as  the  sines  of  these  angles, 
or  as  50  is  to  64  :  this  will  be  equivalent 
to  increasing  the  velocity  of  the  wind 
from  1.0  to  1.28,  and  the  cooling  effect 
will  therefore  be  as  the  square  root  of 
these  numbers,  or  as  1.0  is  to  1.13.     But 
this  will  only  apply  to  that  part  of  the 
heat  given  off  by  conduction — the  radi- 
ation not  being  affected  by  this  cause. 
And  Mr  Hood  has  shown,  in  his  book, 
that  at  common  temperatures  the  loss  by 
radiation  from  glass  is  nearly  two-thirds 
of  the  whole  effect ;  therefore  the  loss,  by 
increasing  the  angle  of  the  roof  10°,  will 
be  one-third  of  the  above  amount,  or 
about  one-thirtieth  more  than  a  flatter 
roof  would  be.    This  effect,  of  course,  is 
only  on  the  roof,  all  the  rest  of  the  house 
being  entirely  unaffected  by  this  cause ; 
therefore  we  are  justified  in  concluding, 
that  the  pitch  of  tlie  roof  makes  but  little 
difference  in  the  cooling  effect,  except  by 
the  increased  length  of  the  rafter." 

For  Speechly's  opinion  of  the  angle  of 
elevation,  vide  Vinebies. 
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"  Light,  to  a  certain  extent,  follows  the 
same  laws  as  heat      It  is  received  by 
radiation   from    the    sun,    reflected    by 
smooth  sur&oes,  transmitted  and  refracted 
by  transparent  substances,  such  as  ¥rater 
and  glass ;  concentrated  by  reflection  from 
concave  sur&ces,  and  dispersed  by  re- 
flection from  surfaces  that  are  convex. 
Light,  however^  differs  from  heat  in  the 
impossibility  of  retaining  it   after   the 
absence  of  the  sun ;  whereas  heat  can  be 
retamed  by  enclosing  heated  bodies  in 
non-conducting  mediumys,  and  by  reflect- 
ing it  back  to  the  surfaces  from  which  it 
is  radiated     The  radiation  of  light  is 
greatest  when  the  radiating  rays  strike 
the  vajfaM  at  a  right  angle,  and  the  least 
when  the  angle  ia  most  oblique ;  because, 
in  the  former  case,  the  rays  are  reflected 
on  every  side,  and  consequently  the  sur- 
rounding objects  are  illuminated  proper- 
tionably;   and  in  the    latter  case   the 
greater  number  of  rays  pass  off  at  one 
side,  and  iUuminate  leas  effectively  the 
mrrounding  naedium.    The  reflected  rays 
are  always  returned  from  the  surface  on 
whieh  they  radiate,  at  an  angle  equal  to 
the  angle  of  incidence  :  if  the  reflecting 
nr&oe  be  a  plane,  the  reflected  mys  will 
be  parallel  to  each  other ;  if  the  surface 
be  convex,  they  vrill  be  divergent,  and 
eonsequenliy  dispersed ;  and  if  it  is  con- 
cave, they  will  he  convergent,  and  hence 
concentrated.     Smooth  and  shining  sur- 
faces  reflect  most  light,  and  rough  and 
dark  sar&ioes  least ;  and  with  respect  to 
coLoor,  white  reflects  almost  all  the  rays 
of  lig^t  which  hH  upon  it,  and  black 
aheorbs  them  all.     When  light  Mis  on  a 
transparent  medium,  a  portion  of  the  rays 
is  transmitted  through  it,  and  a  portion 
is  reflected  from  its  sur&oe.    The  latter 
portion  follows  the  same  laws  as  the  light 
which  is  reflected  from  opaque  sur&ces ; 
and  the  portion  which  passes  through  it 
is  refracted — that  is,  it  leaves  the  trans- 
parent medium  at  a  different  angle  from 
that  in  which  it  fell  upon  it ;  and  by  this 
change  the  light  is  also  weakened,  so  as, 
at  a  very  short  distance  from  the  sur&ce 
of  the  transmitting  medium — as  of  glass, 
for  example — ^to  be  dispersed  and  trans- 
fused in  the  atmosphere,  in  which  state, 
in  hothouses,  it  has  no  longer  the  same 
power  on  the  vital  energies  of  plants. 
We  are  not  aware  that  the  cause  of  the 
inefficiency  of  lights  after  it  has  passed 


through  glass  and  reached  a  certain  dis- 
tance, has  been  fiilly  explained ;  but  the 
fact  is  well  known  to  gardeners,  who  in 
hothouses  invariably  place  the  plants  they 
wish  to  thrive  best  at  the  shortest  distance 
from  the  glass.  As  the  quantity  of  light 
which  passes  through  glass  at  the  roof  of 
hothouses  is,  all  other  circumstances  being 
the  same,  greatest  when  the  plane  of  the 
roof  is  at  right  angles  to  tbe  plane  of 
the  sun's  rays,  so  the  slope  of  the  roof 
is,  or  ought  to  be,  adjusted  to  the  direc- 
tion of  tiie  sun's  rays  at  that  season  of 
the  year  when  its  light  is  most  wanted. 
As  in  houses  for  early  forcing,  the  greatest 
deficiency  of  solar  light  is  in  the  winter 
season,  when  the  sun  is  low,  so  the  roofs 
of  such  houses  are  made  steep,  in  order 
that  the  sun*s  rays  may  be  received  at  a 
larger  angle.  Summer  forcing-houses,  on 
the  other  hand,  have  less  steep  roofs,  so  as 
to  receive  most  benefit  from  the  sun  in 
April,  May,  and  Jime,  when  forced  fruits 
are  ripening.  A  greenhouse  in  which  no 
fruit  is  ripened,  but  in  which  abundance  of 
light  is  required  all  the  year,  has  commonly 
perpendicular  glass  to  receive  a  maximum 
of  light  during  winter;  and  a  sloping  roof 
of  glass  at  an  angle  of  45^  which  is  found 
&vourable  for  the  admission  of  light  at 
every  season,  as  well  as  for  throwing  off 
rain." — iSnburban  Horticulturist. 

After  all  that  has  been  said  on  the  angle 
of  elevation,  it  is  not  at  all  strange  that  no 
particular  angle  should  be  fixed  upon  as 
the  true  one ;  because  that  which  would  be 
a  very  proper  angle  for  a  peach-house,  for 
instance,  at  Torquay,  would  be  a  bad  one  at 
Thurso,  the  difference  of  latitude  being  con- 
siderable. That  for  early  forcing,  anywhere, 
would  be  improper  for  a  late  forcing-house 
in  the  same  latitude.  It  therefore  follows 
that  the  angle  of  elevation,  if  of  the  im- 
portance some  attach  to  it,  and  which  to  a 
certain  extent  we  do  not  deny,  must  be 
made  to  correspond  with  the  latitude  the 
house  is  placed  in,  and  also  to  suit  the 
purpose  for  which  that  house  is  intended. 

llie  following  may  be  given  as  an  ex- 
ample in  addition  to  what  has  been  said 
above.  To  obtain  the  perpendicular  rays 
of  the  sun  in  December,  it  would  be  neces- 
sary, in  latitude  53^,  to  place  the  glass  at 
an  angle  of  75*  28' ;  in  January,  7P  52' ; 
in  February,  62*  29' ;  and  in  March,  5P 
41'  I  and  so  on,  if  the  object  is  to  secure 
the  greatest  amount  of  solar  influence. 
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§  1. — PRELIMINABY    REMARKS. 

WAViNOconsideratioiiof  thetbeories  which 
philosophers  have  advanced  regarding  the 
nature  and  properties  of  heat,  let  it  be  our 
task  to  consider  its  application  to  the  pur- 
poses of  horticulture,  and  endeavour  to 
elucidate  its  use,  on  correct  principles,  in 
the  various  departments  of  that  science. 

As  man  advanced  in  civilisation  and 
luxury,  artificial  heat  became  necessary 
to  him,  first  for  warming  his  dwelling, 
•and  afterwards  to  produce  those  exotic 
rarities  for  his  table  which  his  native 
climate  had  denied  him.  For  this  latter 
purpose  heat  has  been  employed  for  ages ; 
but  it  must  be  acknowledged  that,  imtil 
within  a  very  recent  date,  it  has  been  in 
every  instance  applied  upon  the  most 
unphilosophical  principles  imaginable, 
not  only  in  respect  of  tiie  production  of 
an  imhealthy  atmosphere  and  imcertain 
temperature,  but  also  as  regards  the  con- 
sumption of  an  unnecessary  quantity  of 
fuel.  Nor  are  the  opposite  results  all  the 
advantages  which  modem  improvement 
has  made  in  this  case : — economy,  neat- 
ness, and  order  have  taken  the  place  of 
filth,  waste,  and  confusion.  As  healthy 
an  atmosphere  is  now  produced  in  all 
well-regulated  hothouses  as  there  is  in 
the  open  air ;  and  instead  of  difficulties 
presenting  themselves  in  heating  a  mode- 
rate-sized pine-stove,  we  find  none,  now, 
in  heating  an  entire  garden,  whatever 
may  be  its  extent. 

In  preparing  these  pages,  we  have  con- 
sulted every  work  of  merit  in  which 
heating,  so  far  as  regards  our  present 
subject^  is  treated  of,  and  have  examined 
upwards  of  one  hundred  and  twenty  dif- 
ferent modes  of  applying  heat  by  combus- 


tion alone,  exclusive  of  the  different 
methods  of  obtaining  it  by  the  fermentar 
tion  of  various  substances.  Many  of 
these  methods  axe  absurd,  as  may  well 
be  supposed;  and  among  these  are  not 
a  few  of  very  recent  date,  and  of  high 
pretensions.  We  have  no  interest  what- 
ever in  one  mode  of  heating  more  than 
another  j  and  having  had  opportimities, 
not  only  of  seeing  most  of  them  in  opera- 
tion during  the  last  forty  years,  but  also 
of  practical  experience  both  in  the  erec- 
tion andworkingof  manyof  them,  we  think 
we  have  a  right  to  express  our  opinion  of 
them  unbiassed  and  freely.  We  thought 
at  first  of  selecting  plans  only  of  those 
which  we  considered  of  greatest  utility ; 
but  as  there  is  at  present  so  great  a 
diversity  of  opinion  amongst  gardeners, 
and  so  much  self-interest  among  trades- 
men, with  no  small  amount  of  adherence 
to  the  old  fJEUshions  amongst  some  of  the 
old-school  practitioners,  it  has  seemed 
better,  as  it  is  more  figdr,  to  give  condensed 
descriptions,  accompanied  by  illustra- 
tions, of  all  the  various  methods  worthy 
of  notice,  offering  our  opinion  on  their 
merits  or  defects  en  pastant.  This  ar- 
rangement may  have  its  advantages, 
as  we  have  more  than  once  seen  some 
very  old  modes  of  heating  brought  out 
as  new,  which  it  may  expose,  while  it 
may  also  assist  in  the  creation  of  ideas, 
and  important  improvements  may  yet  be 
brought  out  of  plans  that  have  been  long 
considered  obsolete.  In  a  work  of  this 
kind  we  consider  it  as  much  our  duty  to 
point  out  the  defects  as  to  recommend 
the  merits  of  any  particular  Efystem  or 
subject  under  our  consideration. 

The  most  primitive  mode  of  heating 
was  that  employed  by  the  Dutch,  whi<£ 
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must  have  been  in  use  towards  the  end 
of  the  fifteenth  or  beginning  of  the 
sixteenth  century,  for  at  that  period 
their  gardens  contained  many  of  the 
plants  of  the  East  Indies.  The  system  is 
still  very  generally  met  with  throughout 
Holland  and  the  Netherlands,  although 
many  instances  occur  of  more  modem 
methods  being  adopted.  It  consisted  of 
the  common  stove  of  the  coimtry,  placed 
at  one  end  of  the  hothouse,  inside,  the 
amoke  and  heated  air  being  carried  along 
the  middle  or  front  in  earthenware  tubes 
about  10  inches  in  diameter,  and  smaller 
at  one  end  than  at  the  otJier,  so  aa  to 
admit  the  end  of  the  one  entering  that  of 
the  nezt»  the  joints  being  secured  with 
soft  clay  or  cement.  This  method  was 
also  in  use  in  this  country,  only  with  the 
improTement  of  having  l^e  fire  placed 
outside  the  house,  and  burning  in  a  small 
furnace  similar  to  those  used  at  present 
for  heating  wash-house  boilers. 

Another  mode  of  heating  then  adopted 
on  the  Continent,  and  in  some  places 
stQl  continued,  was  by  a  small  iron 
vaggon  mounted  on  wheels,  and  filled 
with  burning  charcoal,  which  was  drawn 
backwards  and  forwards  through  the 
house  in  severe  weather.  Strange  as  it 
may  appear  to  many,  such  an  apparatus 
was,  not  long  ago,  in  use  in  the  Botanic 
Garden  at  Oxford,  and  was  in  all  proba- 
bility introduced  by  Bobart,  a  German, 
who  was  the  first  curator  in  that  garden. 

These  earthenware  or  can  flues  have 
been  improved  by  using  well-prepared 
fire-eky  instead  of  common  brick  earth, 
which  makes  them  much  stronger  and 
more  durable,  and  at  the  same  time  their 
form  is  changed  to  the  spigot  and  faucet 
joint,  by  which  means  they  are  rendered 
more  secura  A  still  &rther  improvement 
has  taken  place  by  making  them  square, 
egg-shaped,  and  rounded  at  top. 


Another  mode  of  heating  was  and 
still  is  employed  on  the  Continent,  for 
warming  orangeries  and  large  plant- 
houses,  consisting  of  a  common  iron 
stove  placed  within  the  house,  the  smoke 
and  heated  air  being  conducted  through 
iron  pipes  suspended  from  the  roof  or 
otherwise,  as  circumstances  may  direct. 
This  is  the  most  dangerous  mode  of 
heating  imaginable,  and  ought  to  be 
entirely  exploded. — (See  section,  Hot-air 
Stoves.) 

Brick  flues  constituted  the  next  step 
towards  an  improved  mode  of  heating, 
and  those  first  used  in  this  country  were 
merely  drains  built  imder  ground.  These 
.were  followed  by  the  broad  and  deep 
flues  of  the  Dutch,  built  on  the  surface, 
but  not  separated  from  it.  These  are 
in  very  general  use  still  throughout 
France  and  the  Netherlands,  and  eJmost 
exclusively  so  in  Russia  and  the  north  of 
Germany.  About  the  same  period,  flues 
were  built  in  the  solid  walls  in  this 
country,  and  placed  in  the  front,  or  more 
generally  in  ihe  back  wall  of  the  house. 
The  obvious  defects  of  these  modes  of 
heating  require  no  comment 

The  detached  brick  flue  was  adopted 
in  this  country  about  the  end  of  the  last 
century,  and,  under  different  modifica- 
tions, still  continues  in  pretty  general 
use.  These,  if  well  built  and  properly 
managed,  have  their  advantages  They 
are  less  expensive  and  more  quickly 
heated  than  steam  or  hot-water  pipes, 
and  therefore  useful  in  repelling  sudden 
attacks  of  frost  in  plant-pits  and  green- 
houses. The  space  they  occupy  and 
their  heavy  appearance  militate  against 
their  being  used  in  greenhouses  of  the 
first  order,  unless  they  are  placed  under 
the  stages  or  plant-tables,  as  in  figs.  133 
and  134,  or  under  the  floor,  as  in  fig.  135, 
in  which    latter  case   they    should    be 


Fig.  188. 


Fig.  184. 


Fig.  136. 
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carried  through  a  chamber,  the  ndes,  beoome  beat«d,  and  ahonld  be  admitted 

bottom,    and  top  of   which  should   be  into  the  house  through  neat  brain  renti- 

olear  of  the   flue  at  least  3  inches,  and  latora,  either  circular,  as  figa.  136  and 

not  more  than  6.     The  small  quantity  137,  or  longitudinal,  placed  in  the  floor 

of  air  thus  surrounding  them  would  soon  immediately    over    the   flue,    and  from 


Fig.  13S. 


Fig.  187. 


4  to  6  feet  asunder.  By  such  an  anange- 
ment  the  fire  might  be  kindled  in  the 
evening  upon  the  appearance  of  firaet, 
and  these  ventilators  opened,  in  case  of 
need,  to  thair  full  or  half  capacity.  The 
heated  air,  if  not  required,  could  be 
allowed  to  escape  by  a  small  tube  built 
into  the  extreme  end  of  the  chamber, 
and  communicating  with  the  external  air, 
and  regulated  by  a  similar  ventilator. 
But  this  will  seldom  be  required.  A 
similar  ventilator  should  be  built  in  the 
wall  of  the  chamber  near  the  fireplace, 
by  which  a  fresh  supply  of  air  would  be 
admitted,  and  propel  the  heated  air  in  the 
chamber  through  the  ventilators  in  the 
pavement  into  the  house.  All  underground 
flues,  however,  lose  much  of  their  heat 
by  its  being  absorbed  by  the  walls,  &c., 
which  surround  them,  and  they  can  only 
be  recommended  when  it  becomes  abso- 
lutely necessary  that  they  be  placed  out 
of  sight.  Flues,  tanks,  and  the  supports 
of  hot-water  pipes,  should  be  built  upon 
a  solid  foundation,  U>  prevent  fractures 
and  settlements.  Those  in  plant-houses, 
where  the  ground  may  be  supposed  to  be 
undisturbed,  may  be  safely  placed  on  a 
foundation  made  of  two  courses  of  brick 
laid  in  cement  or  grout ;  such  as  are  in- 
tended for  peach  and  grape  houses,  where 
the  borders  may  extend  under  them  for 
the  range  of  the  roots,  should  be  always 
built  on  arches  or  piers,  linteled  over  with 
stone,  according  to  local '  circumstances. 
—{Ftde  Gakdem  Walls,  figs.   37,  3a) 


It  is  always  dangerous  to  build  fluea  on 
wood,  although  we  have  seen  examples 
of  this.  I'lues  and  hot-water  pipes 
should  if  possible  be  carried  round  llw 
front  and  ends  of  the  house,  not  only 
because  these  are  the  coldest  parts,  but 
because  the  heat  ascending  from  those 
points  naturally  rises  and  floats  towards 
the  highest  parts,  completely  cutting  off 
the  entrance  of  cold  from  without 

Such  is  the  view  hitherto  taken  by 
most  practical  men  of  the  operation  of 
beat  as  respects  hothouses.  This,  how- 
ever, is  perhaps  not  the  most  philosophi- 
cal mode  of  difiiifiing  heat  equally  through- 
out any  sb'uo- 
ture,  as  nnay 
be  seen  by  a 
glance  at  Sg. 
139,  by  the 
direction      of 


the 

That  portion 
of  the  boose, 
indeed,  shown 
at  the  bottom 
of  the  back 
wall  without  arrows,  is  usually  occupied 
with  the  footpath  in  forcing-houses,  and 
in  ordinary  greenhouses  is  seldom  used 
for  plants ;  and,  so  far  as  ordinary  prac- 
tice-goes, all  is  well  enough.  We  should 
also  here  observe  that  the  atmosphere  of 
all  glass  houses  is  coldest  nearest  Uie  roof, 
on  account  of  the  loss  of  heat  by  radia- 
tion, which  is,  at  oommoa  temperature^ 
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Bearly  two-thirds  of  the  Trhole  effect.  The 
experiments  of  Hood  prove  that  "  1  square 
foot  of  glass  will  oool  1.279  cubic  feet  of 
ur  as  many  degrees  per  minute  as  the 
internal  temperature  of  the  house  exceeds 
that  of  the  external  air :  that  is,  if  the 
dififerenoe  between  the  internal  and  ex- 
ternal temperature  of  the  house  be  30°, 
then  1.279  cubic  feet  of  air  will  be  cooled 
30°  by  each  square  foot  of  glass;  or,  more 
correctly,  as  much  heat  as  is  equal  to  this 
will  be  given  off  by  each  square  foot  of 
glass."  This  calculation  is  taken,  pre- 
suming the  air  externally  to  be  still,  but 
in  high  winds  the  loss  of  heat  will  be 
much  greater;  hence  houses  placed  in 
exposed  situations  are  more  difficult  to 
heat  than  such  as  are  more  sheltered. 

In  estimating  the  extent  of  radiation 
in  glass  houses,  it  will  be  found  sufficiently 
accurate  for  ordinary  purposes  to  take 
the  whole  surface  of  the  sashes,  and  de- 
duct one-eighth  of  the  amount  for  the 
wood-work ;  for  in  hothouses,  where  glass 
of  a  small  size,  say  6  inches  by  4,  or  6  by 
8,  is  used,  the  surface  of  the  astragals 
luid  rails  fully  amounts  to  this  quantity; 
but  in  roo&  without  framed  sashes,  and 
having  glass  9  to  12  inches  broad,  the 
amount  to  be  deducted  will  be  much  less; 
and  in  the  case  of  metallic  houses,  as  the 
radiation  will  be  quite  as  much  from  the 
metal  as  from  the  glass,  no  deduction 
whatever  must  be  made. 

Heating  upon  scientific  principles,  even 
as  regards  dwelling-houses,  was  very  little 
understood  in  this  country  until  the  ar- 
rival of  Count  Rumford,  who  gave  an 
impetos  to  it  by  the  publication  of  his 
essays,  and  the  production  of  the  grates 
known  by  his  name.  The  late  Walter 
Niool  and  John  C.  Loudon  were  amongst 
the  first  who  effected  improvements  in 
heating  hothouses,  and  both  began  at  the 
right  end,  by  constructing  improved  fur- 
naces. Hay  and  Stewart  also  directed 
their  attention  to  this  matter;  but,  so  fisur 
as  we  can  learn,  it  was  Count  Riunford 
and  Dr  Black  who  first  used  double  fur- 
nace-doors and  ash-pit  regist^*s,  and  these, 
with  slight  modifications,  have  remained 
in  use  ever  since.  The  utility  of  double 
doons  is  obvious.  They  are  not  only  more 
durable,  but  they  also  keep  in  the  heat, 
and  prevent  a  current  of  cold  air  from 
entering  into  the  furnace,  and  of  course 
pasttng  rapidly  over  the  fire,  so  as  to  be 


less  capable  of  heating  the  flue  or  boiler 
than  that  air  which  is  admitted  through 
the  ash-pit  register,  and  has  to  pass 
through  the  fire  before  it  enters  the  flue. 
The  supply  of  air  is  also  graduated  by 
being  admitted  through  the  ash-pit  door, 
this  securing  a  more  steady  combustion. 

In  1805,  tiie  late  Mr  Loudon  published 
''A  Treatise  on  Improvements  in  Hot- 
houses,^* one  of  the  earliest  productions  of 
that  eminent  man,  who  during  his  life  did 
so  much  for  the  advancement  of  horticul- 
ture. In  that  work  he  describes  an  improved 
furnace  and  flue,  which,  although  it  has 
been  condemned  by  many,  and  ourselves 
amongst  the  number,  still,  upon  more 
mature  deliberation,  we  now  admit  to  have 
certain  merits.  The  intention  of  the 
author  appears  to  have  been  to  econo- 
mise fuel,  by  collecting  heated  air  above 
and  around  the  furnace,  and  so  bringing 
it  into  the  house.  This  is  the  foundation 
of  all  improvements  in  heating  ;  for  it  is 
beyond  a  doubt,  that  not  one-half  of  the 
heat  produced  by  the  fuel  in  most  furnaces 
is  directed  to  the  object  intended,  chiefly 
in  consequence  of  the  bad  construction  of 
the  furnaces,  by  which  an  unnecessary 
quantity  of  air  is  admitted,  tending  to 
hasten  the  consumption  of  the  fuel,  and 
drive  the  heated  air  rapidly  through  the 
flues  and  out  at  the  chimney  top,  accom- 
panied with  volumes  of  smoke  and  an 
immense  quantity  of  unconsumed  car- 
bonaceous matter,  most  of  which  ought 
to  have  been  consumed,  and  to  have 
forded  its  quota  of  heat.  Experiments 
have  been  made,  which  prove  that  the  loss 
of  heat  by  this  latter  waste  is  as  975  to 
1160. 

The  great  objection  to  the  admission 
of  heated  air  into  houses  by  such  means, 
is  the  introduction  of  noxious  gases,  con- 
sisting of  sulphuretted,  phosphorated,  and 
carburetted  hydrogen,  besides  various 
compounds  of  nitrogen  and  carbon,  all  of 
which  are  highly  injurious  to  both  animal 
and  vegetable  life.  Certainly  these  effects 
are  not  so  great  where  the  air  is  heated 
by  passing  over  bricks  only  ;  but  no  hot- 
air  furnace  exists  without  a  portion  of 
metallic  material  being  used  in  its  con- 
struction; and  hence  the  difficulty  of 
applying  the  heat  generated  above  and 
around  most  furnaces  to  the  greatest 
advantage,  and  at  the  least  possible  risk  of 
deteriorating  the  atmosphere  to  be  heated 
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That  an  immense  economy  of  heat  may 
be  effected  by  introducing  cold  air  into  a 
chamber  round  the  sides  and  over  the 
top  of  every  hothouse  furnace,  is  obvious^ 
as  this  air  will  become  heated  without  any 
extra  expenditure  of  fuel,  and  may  be 
conveyed  to  a  considerable  distance  if 
required.  This  we  have  frequently  ex- 
emplified, and  very  recently  upon  rather 
an  extensive  scale  in  heating  St  Mary's 
Chapel  in  Dalkeith  Park.  This  beautiful 
edifice  is  heated  with  hot  water,  and  a 
smoke-consimiing  furnace  placed  in  a 
chamber  under  the  vestry.  Over  the 
boiler  and  furnace  is  formed  an  air- 
chamber  of  fire-bricks,  6  feet  by  4,  and 
18  inches  high,  which  is  supplied  with  air 
by  two  ventilators,  opening  into  the  cellar 
in  which  the  furnace  is  placed :  as  the 
air  becomes  heated,  it  is  forced  forward 
into  the  drains  or  chambers  under  the 
floor  in  which  the  hot-water  pipes  are 
placed,  by  the  pressiire  of  the  cold  air 
from  without  This  not  only  throws  a 
constant  current  of  heat  into  the  build- 
ing, but  at  the  same  time  equalises  the 
distribution  of  it,  so  that  it  is  as  warm  at 
one  part  as  at  another.  Nor  is  this  the 
only  advantage  of  admitting  a  supply  of 
air  moderately  heated  in  a  brick  cham- 
ber. The  effects  produced  on  the  animal 
economy  by  inhaling  air  which  has  passed 
over  heated  metallic  surfaces,  such  as  hot- 
water  pipes,  and  more  especially  hot-air 
stoves  or  tubes,  are  sufficiently  known. 
The  small  particles  of  animal  and  vege- 
table matter  which  the  air  always  holds 
in  suspension  become  decomposed,  and 
resolved  into  their  various  elementaiy 
gases,  according  to  the  intensity  of  heat 
they  are  subjected  to ;  and  the  hygrome- 
tric  water  of  the  atmosphere  is  almost 
entirely  decomposed,  the  oxygen  entering 
into  combination  with  the  iron,  and  the 
hydrogen  mixing  with  the  air.  The  salu- 
brity of  the  air  is  greatly  changed  by 
these  operations,  and  it  becomes  highly 
deleterious  to  animal  life.  But  heat 
generated  in  a  brick-built  chamber,  and 
not  brought  to  too  high  a  temperature, 
as  in  the  above  case,  is  by  no  means  of  so 
deleterious  a  character,  because  the  hygro- 
metric  water  of  the  atmosphere  is  not 
decomposed,  as  would  be  the  case  if  the 
air  was  heated  to  a  high  temperature  in 
a  metallic  chamber,  or  made  to  pass  over 
a  metallic  surfisuie  such  as  the  top  of  a 


boiler,  the  bricks  having  no  affinity  for 
oxygen  such  as  that  possessed  by  heated 
metal  The  top  of  the  boiler  in  the  case 
above  referred  to  is  covered  with  2-inch 
fire-tiles,  and,  to  render  the  heated  air  as 
little  hurtful  as  possible,  a  shallow  vessel 
of  water  is  placed  in  the  hot-air  chamber, 
which  can  be  supplied  through  the  venti- 
lators. 

Hood,  in  his  excellent  treatise  on  heat- 
ing, very  properly  remarks :  "As  the  power 
of  iron  to  decompose  water  increases  with 
the  temperature  of  the  iron,  the  limit  to 
which  the  temperature  of  any  metallic 
surface  ought  to  be  raised,  which  is  used 
for  radiating  heat  for  the  warming  of 
buildings,  should  not  much,  if  at  all,  ex- 
ceed 212°,  if  the  preservation  of  health  is 
a  matter  of  moment.  The  importance  of 
this  rule  cannot  be  too  strongly  insisted 
OIL  It  ought  to  be  the  fundamental 
principle  of  every  plan,  for  upon  it  de- 
pends the  wholesomeness  of  every  system 
of  artificial  heat" 

As  the  heat  in  hot-water  pipes  rarely 
exceeds  180°  or  200°,  the  decomposition 
of  water  by  that  heat  is  immaterial  com- 
pared to  that  produced  by  steam,  which 
is  seldom  under  from  220°  to  230°,  and 
infinitely  less  than  that  by  heated  air, 
which  frequently  has  to  pass  over  metal- 
lic bodies  red  hot,  as  is  often  the  case 
where  hot-air  stoves  are  employed. 

Heating  by  hot  water  is  undoubtedly 
the  most  wholesome  form  yet  adopted, 
and,  in  its  various  modifications,  it  may 
be  applied  to  all  kinds  of  structures. 
The  temperature  it  produces  is  imiform 
and  moderate,  when  compared  with  hot- 
air  stoves,  flues,  or  steam.  There  are  a 
few  cases,  however,  which  shoidd  be 
noticed,  where  heating  by  hot  water  would 
be  attended  with  more  expense  than  is 
necessary;  and  these  are,  small  green- 
houses and  nurserymen's  plant-houses, 
where  only  half  hardy  plants  are  kept,  and 
where  a  well-constructed  flue  can  be  in- 
troduced without  occupying  useful  space. 
These  only  require  heat  si&cient  to  ex- 
clude frost,  and  they  might  be  heated  by 
an  Amott's,  White's,  or  other  stove,  placed 
outside  the  building.  In  ordinary  winters 
it  might  not  be  necessary  to  use  the  stove 
above  a  dozen  times ;  and,  as  frost  in  gene- 
ral sets  in  pretty  suddenly,  these  houses 
would,  by  such  means,  be  heated  in  less 
time  tJian  by  a  hot-water  boiler  and  pipe. 
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In  estimating  the  relative  merits  of  the 
different  modes  of  heating,  we  should  also 
consider  that  the  difference  in  the  quality 
of  fuel  is  very  variable;  and  even  in  that 
most  common  of  all  combustible  material, 
coal,  we  find  a  great  difference  in  its  heat- 
ing powers,  arising  from  its  differences 
of  chemical   composition.     Experiments 
have  been   made    by  Watt,  Rumford, 
Black,  and  many  others,  as  to  the  amount 
of  heat  procurable  from  Newcastle  coal 
of  afiiir  average  quality.     According  to 
Watt,  1  lb.  of  coal  will  boil  45  lb.  of 
water  taken  at  55°  of  temperature.  Black*s 
computation  is,  that  the  same  weight  of 
coal  will  boil  48  lb.  of  water  taken  at 
a  mean  temperature ;    while  Rumford 
makes  it  capable  only  of  heating  36^  lb. 
to  the  same  degree,  the  temperature  of 
water  being  32°.   If  we  take  the  medium, 
therefore,  of  these  experiments,  the  result 
will  be,  that  1  lb.  of  coal  will  boU  39  lb. 
of  water  taken  at  a  temperature  of  32°. 
From  these  data  we  can  readily  deter- 
mine the  quantity  of  coal  necessary  to 
heat  any  given  length  of  pipe  of  hot 
water;  for  as  100  feet  in  length  of  a 
4-inch  pipe  contains  544  lb.  of  water, 
13.9  lb.  of  coal  will  be  required  to  raise 
the  temperature  of  this  quantity  of  water 
180°— that  is,  from  32°,  or  freezing  point, 
to  212°,  the  boiling  point    And,  again, 
if  the  water  loses  1°  per  minute,  the 
above  quantity  of  coal  will  supply  100 
feet  of  pipe  during  three  hours,  provided 
the  temperature  remains  constant  in  the 
atmosphere  to  be  heated. 


§  2.— HEATING  BY  FLUES. 

Having  in  a  preceding  section  remarked 
on  flues  generally,  we  shall  now  proceed  to 
consider  them  individually. 

The  Chinese,  from  the  earliest  ages, 
tued  flues  in  the  walls  of  their  houses,  as 
well  as  under  the  pavement  of  the  floors  of 
their  rooms :  the  latter  of  these  they  call 
the  tp-kamgy  and  the  former  the  Umg-isang, 
the  heated  air  and  smoke  of  which  ascend 
into  the  spaces  of  a  hollow  wall, — a  mode  of 
wall-building  long  known  in  the  Celestial 
Empira  The  large  orangery  built  by 
Sir  William  Chambers,  and  still  existing 
in  the  Royal  Gardens  at  Kew,  was  heated 
by  the  hitter  means. 

Earikenware  or  can  flues. — It  has  been 
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already  observed  that  these  are  of  various 

kinds,  the  most  primitive  being  tubes 

Rg.  189.  of      brick 

earth,  ta- 
pering at 
one  end, 
so  as  to  join  more  readily  with  each 
other,  vide  fig.  139 ;  they  are  usually 
about  2  feet  in  length,  and  10  inches  in 
diameter. 

Fire-ek^  flueSy  toith  spigci- and -faucet 
jojitlf— fig.  140.  These  are  a  great  im- 
provement 
on  the  last, 
as  they  are 
stronger,  less 
liable  to  warp 
in  burning, 
and  have  a  much  neater  appearance.  They 
can  also  be  jointed  so  as  to  prevent  the 
escape  of  gaseous  matter.  They  have  been 
successfully  used  as  an  economical  substi- 
tute for  cast-iron  pipes  for  circulating  hot 


Fig.  140. 


Pig.  141. 


water.  They 
can  be  mould- 
ed with  elbow 
turns,  as  in  fig. 
141;  and  are 
setonearthen- 

* 

ware  chairs,  fig.  142,  to  clear  them  of  the 

ground,  and  to  keep  them 

^'  ^^'        steady.     In  heatingby  hot 

HKp»^     water,  the  pipes  are  sup-* 

^^^H  ported  by  similar  chairs  hol- 

^ — I     lowed  out  both  above  and 

below. 

The  modifications  of  fire-clay  flues  are 

the  square,  fig.  143,  egg-shaped,  fig.  144, 

Fig.  143. 


Fig.  144. 


Fig.  146. 


and  round-topped,  fig.  145 — very  excel- 
lent improvements^  both  in  strength  and 
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appearance.  We  have  lately  had  Efpeci- 
mens  of  fire-clay  flues  of  the  pattern  fig. 
143,  made  in  lengths  of  6  feet  each,  and 
tabular  ones,  1  foot  clear  in  diameter,  of 
the  same  length — thus  lessening  the  num- 
ber of  joints,  and  forming  in  either  case 
the  most  elegant  of  all  flues.  The  sides 
are  2  inches  tibick,  and  are  carried  dear 
of  the  ground  by  reposing  on  chairs  of 
the  same  material  supported  on  brick 
piers. 

Very  elegant  and  useful  flues  can  be 
made  of  fire-clay  tiles,  3  feet  long,  1  foot 
broad,  and  2^  inches  thick.  These  tiles 
are  to  be  set  on  edge,  having  bottoms 
and  coTers  of  similar  dimensions,  and  to 
be  half-checked,  so  that  they  may  fit  into 
each  other;  and,  to  render  them  more 
secure,  they  may  be  batted  together  with 
iron  clamps,  placed  inside,  and  flush  with 
the  inner  sur&ce  of  the  flue — the  holes 
for  the  bats  being  formed  before  the  tiles 
are  burnt 

Flues  of  the  above  descriptions,  if  made 
from  2  to  3  inches  thick,  become,  in  fact, 
a  modification  of  our  best  brick  flues, 
having  fewer  joints,  and  having  a  more 
elegant  appearance.  The  advantage  of 
earthenware  and  fire-clay  flues  are,  that 
they  can  be  erected  at  much  less  expense, 
and  are  much  sooner  heated  than  any 
other.  On  this  latter  account  they  are 
valuable  in  greenhouses  and  pits  for 
half  hardy  plaats,  where  heat  is  required 
to  be  got  quickly  up  to  repel  sudden 
attacks  of  frost  An  improvement  on 
these  flues  is,  to  leave  the  sides  of  the 
tiles  of  the  usual  thickness,  and  to  hollow 
out  their  centres  to  half  itie  thickness— 
that  is,  to  form  each  tile  into  a  separate 
panel,  similar  in  principle  to  the  bricks 
used  in  Gowen's  flue,  noticed  below ;  and, 
for  greater  elegance,  a  neat  moulding 
may  be  carried  round  the  inner  side  of 
each  panel.  They  may  also  be  portable, 
and  removed  when  not  required.  In 
this  case  it  will  be  best  to  pack  the  joints 
with  well-prepared  fire-clay;  but  if 
intended  to  be  permanent,  they  should 
be  jointed  with  cement  or  mastic. 

-fig.  146 — ^have  been  re- 
commendedbySteven- 
son  in  "  Csdedonian 
Horticultural  Society's 
Memoirs."  The  only 
advantage    of    them, 


them  fit  only  for  situations  where  power- 
ftil  fires  are  kept  up. 
Fig.  147.  Narrow    and    detp  /bie9 — 

fig.  147 — were  recommended 
by  the  late  Mr  Oldacre,  some 
time  gardener  to  the  Emperor 
of  Russia.    The  advantage  of 
these,  we    confess,  we  could 
never  clearly  see. 
Fluet  in  tolid  waUi—%!g.  148.     These 
are  now  seldom  used,  unless  for  carrying 
off  smoke  from    detached 
FSg.  Ii8.       flues  running  parallel  to  the 
fronts  of  houses;  and  also, 
in  cases  where  hot  water  is 
employed,  it    is  better  to 
take  IJ^e  smoke,  and  conse- 
quently the  heat  that  passes 
the  boiler,  along  the  back 
wall,  as  exemplified  in  some 
of  the   pine-stoves  in  the 
gardens  at  Dalkeith.    These 
flues  give  out  a  certain  por- 
tion of  heat,  which  it  is 
-     better  to  employ  than  to 
lose  by  its  escaping  at  the 
chimney-top.    By  leaving  square  open- 
ings over  them,  a  considerable  degree  of 
heat  is  thrown  into  the  house  from  the 
top  and  side,  and  the  sheds  behind  are 
kept  both  dry  and  warm  by  the  heat  that 
escapes  from  the  opposite  sides  of  the  flues. 
Ths  emhrantre  y2tl!^->fig.  149— is  an  in- 
vention of  Sir  George  Mackenzie's^  and 

Fig.  140. 
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recommended  by  him  as  exposing  a  much 
greater  heated  surfisu^  in  proportion  to 
its  length  than  the  ordinary  or  straight 
flue.  The  merits  of  this  flue  have  been 
said  scarcely  to  counterbalance  the  extra 

expense  of  erection ;  we, 
however,  think  diflerently, 
and  have  seen  them  work 
admirably,  as  any  one  ac- 
quainted with  the  nature 
of  heat  will  readily  see  by 
the  diagram. 

Oiwen'ijlm-^^,  150— 
requires  bricks  and  covers 
to  be  made  on  purpose  : 


however,  is  a  slower  draughty  rendering    they  are  of  the  usual  thickness  at  the  base. 
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vhich,  in  building,  makes  them  as  strong 
as  ordinary  flues.  The  bricks  and  covers 
are  hoUowed  out  in  the  middle  to  half 
their  thickness,  by  which  means  the  heat 
is  sooner  transmitted  through  them,  and 
in  consequence  heats  the  house  sooner 
than  if  the  bricks  were  of  the  usual  thick- 
nesB,  thereby  answering  the  purpose  for 
which  they  were  intended. 

Fiag-iUm€  fifies. — ^Where  stone  of  a  pro- 
per quality  for  standing  heat  is  to  be  had, 
veiy  neat  flues  may  be  constructed  of  it 
The  thickness  of  the  Stone  should  not  be 
less  than  2  inches,  in  lengths  as  great  as 
can  be  got,  to  lessen  the  number  of  joints. 
The  joints  should  be  all  half-checked  and 
finished  with  fire-clay.  The  sides  should 
be  secured  by  being  batted  with  iron 
bats,  placed  inside,  and  flush  with  the 
snr&oe  of  the  stone.  Gaithneas  pave- 
ment is  well  adapted  for  this  purpose,  as 
it  stands  the  heat  well,  and  can  be  had  of 
any  reasonable  length,  say  10  feet,  and 
of  any  thickness  ;  and  if  rubbed  or  half- 
polished,  it  would  have  a  veiy  elegant 
effect 

Gur-tTM  ftues, — These  have  been  re- 
eommended  as  being  very  durable ;  but 
the  action  of  the  heat  on  metallic  sub- 
stances is  such  as  to  render  their  adop- 
tion anything  but  advisable.  Sir  Qeoi^ 
Mackensie  has  recommend  triangularflues 
of  this  material,  covering  their  sur&oe 
with  a  mixture  of  clay  and  sand;  this, 
however,  would  only  lessen  their  dele- 
tenons  effects  to  a  very  limited  extent 

Commm  w  detached  Jht0^^g.  151.— This 
was  the  first  real  improvement  in  flue- 
Fig.  151. 
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building.  Flues  of  this  description  vaiy 
in  dimensions  from  9  to  12  inches  in 
width,  and  firom  12  to  18  inches  in  height 
They  are  built  of  regular  and  well-sized 
bricks  placed  on  edge ;  but  where  a  great 
and  constant  heat  is  required,  they  should 
be  on  bed,  being  thus  much  stronger,  and, 
when  onoe  heated,  retaining  their  heat 
much  longer.  They  ought  to  be  neatly 
jointed  with  weU-prepaied  ground  mortar, 


and  washed  inside  with  thick  grouting, 
but  plastered  neither  inside  nor  out  The 
foundations  being  formed  as  already  re- 
commended, and  brought  to  a  proper 
level,  the  bottom  or  floor  of  the  flue  should 
be  formed  of  pavement  or  tiles,  as  may  be 
most  convenient,  and  elevated  upon  brick 
piers,  so  as  to  raise  it  about  6  inches 
above  the  finished  floor  of  the  house. 
This  is  for  the  purpose  of  keeping  the 
flue  free  from  damp,  which  would  have 
a  tendency  to  cool  the  air  in  it,  and  to 
obstruct  the  draught  or  current  of  smoke 
and  heat,  which  are  both  lighter  than 
cold  and  particularly  damp  air,  as  well 
as  of  preventing  the  loss  of  heat  by  ab- 
sorption. The  best  covering  is  pavement 
that  will  stand  the  heat,  or  tiles  either  of 
brick  earth,  or  fire-clay.  For  greenhouses, 
wher^a  moist  heat  is  not  required,  they 
may  be  level  on  the  top ;  but  for  forcing- 
houses  and  plant-stoves,  they  may  be 
hollowed  out  in  the  middle  to  hold  water, 
for  the  purpose  of  raising  steam  or  vapour, 
by  pouring  water  upon  them.  Although 
we  recommend  this  provision  to  be  made 
for  steaming,  we  do  not  by  any  means 
approve  of  the  manner  in  which  this 
operation  is  too  frequently  performed^ 
namely,  by  pouring  unnecessaiy  quanti- 
ties of  water  on  them.  Little  at  a  time 
should  be  put  on,  and  this  frequently 
repeated.  When  the  tiles  are  porou£f, 
much  of  this  water  filters  through  into 
the  interior  of  the  flue,  chilling  the  tem- 
perature in  it,  and  checking  the  draught 
It  is  a  good  plan  to  have  such  covers 
glazed  by  the  potter,  or  painted  with  oil 
colour,  to  prevent  infiltration.  But  the 
most  uniform  of  all  evi^rations  is  ob- 
tained by  setting  shallow  earthenware 
or  copper  vessels  along  the  top  of  the 
flue,  and  keeping  them  full  of  water.  The 
coverings  of  flues  seldom  project  over  the 
face  of  the  bricks,  particularly  where  tiles 
are  used.  When  pavement  is  used,  it 
sometimes  projects  14  or  2  inches  by  way 
of  protection  to  the  flue  ;  but  this  projec- 
tion, to  a  certain  extent,  prevents  the 
direct  ascent  of  the  heat  Often,  when 
tiles  are  used,  they  are  narrower  than  the 
external  breadth  of  the  flue,  the  defi- 
ciency being  made  good  by  chamfering  the 
space  off  with  mortar.  In  laying  on  the 
covers,  whether  stone  or  tiles,  it  will  be 
well  to  place  under  every  joint  a  slip  of 
hoop-iron  3  inches  wide;    this  is  not 
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seen,  and  tends  greatly  to  strengthen  the 
joint,  and  prevent  the  escape  of  smoke  or 
noxious  gas. 

LwdoiCB  chafnber-ftu&—^,  152.      The 
leading  feature  in  this  flue,  as  will  be 

Fig.  152. 


a  sized  flue,  under  ordinary  circumstanoes, 
would  be  advisable,  it  is  difficult  to  say  ; 
but  there  are  many  cases  where  its  adop- 
tion is  of  advantage.  In  the  case  at  pre- 
sent described,  it  forms  the  base  of  a  hot- 
water  tank  by  in  longitudinal  section,  fig. 
154,  and  is  intended  to  communicate  heat 


Pig.  164. 
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seen  by  a  glance  at  the  annexed  sketch,  is 
the  division  of  it  into  chambers  op  com- 
partments. The  one  nearest  the  furnace 
is  20  feet  in  length,  the  others  are  10  feet. 
These  chambers  are  formed  by  placing 
perpendicular  partitions  a,  of  bricks,  from 
the  covers  to  within  a  brick  and  a  half 
of  the  bottom.  The  object  of  the  intelli- 
gent designer  was,  that  each  compart- 
ment should  be  filled  with  smoke  and 
heat  before  it  reached  the  next,  and  that 
the  whole  flue  should  thus  be  charged 
with  heat  before  any  escaped  at .  the 
chimney-top.  This  flue  was  of  the  usual 
width,  but  it  was  found  to  be  soon  choked 
with  soot  at  the  dip  h.  It  has  been  long 
since  disused,  as  well  as  the  hot-air  flue 
on  the  top  of  it,  c.  As  there  is  such  a 
rage  at  the  present  time  for  heating  by 
means  of  hot  air,  we  shall  not  be  much 
surprised  to  see  the  hot-air  flue  of  Mr 
Loudon  brought  again  into  use  by  some 
of  the  advocates  for  that  mode  of  heating. 
The  Dalkeith  chamber-fiue — fig.  153 — is 
4  feet  wide,  and  3  feet  high,  and  is  divided 

Fig.  163. 


into  chambers  by  cross  9-inch  walls,  a  a 
in  ground-plan — reducing  the  size  at  each 
of  these  parts  to  10  inches  in  breadth 
and  18  inches  in  height     How  far  such 


to  the  water,  as  well  as  by  its  sides  to  the 
atmosphere  of  the  house.  The  sides  are 
4  inches  thick — that  is,  the  breadth  of 
one  brick — excepting  opposite  to  the  par- 
titions. The  roof  of  the  flue  is  formed 
by  a  series  of  arches — vide  longitudinal 
section — having  for  their  support  the 
cross  partitions;  and  over  them,  when 
levelled  up,  is  the  bottom  of  the  tank 
laid  in  cement.  The  shaded  square  in 
the  longitudinal  section  represents  air 
flues  which  pass  right  through,  and,  com- 
municating with  the  vacuity  between 
the  flue  and  front  wall,  admit  the  air 
from  the  ventilators  in  that  wall  into  the 
body  of  the  house  in  a  genially  heated 
state. 

This  flue  draws  well,  and  very  little 
heat  escapes  at  the  chinmey-top,  although 
the  whole  length  from  the  boiler  to  the 
top  is  only  67  feet  The  other  cases  to 
which  we  think  flues  of  this  magnitude 
and  construction  applicable,  are  pine  or 
other  pits  requiring  bottom  heat;  and,  if 
care  be  taken  to  keep  an  aperture  of  a 
few  inches  between  the  flues  and  the  side 
walls,  to  prevent  the  loss  of  heat  by  ab- 
sorption, we  are  satisfied  that  a  great 
saving  in  fiiel  would  be  the  result  The 
contractions  at  the  partition  walls  increase 
the  draught,  while  the  heat  has  time  and 
space  to  expand  itself  in  the  chambers, 
and  slowly  to  find  its  way  into  the  house. 
So  great  a  mass  of  building,  when  once 
heated,  will  retain  its  temperature  a  long 
time.  Such  a  method,  however,  should 
only  be  applied  to  pits  or  houses  where 
the  temperature  is  required  to  be  kept 
both  uniform  and  high.  Our  opinion  is, 
that  this  flue  will  heat  the  tank  suffi- 
cientiy  for  tropical  plants  without  the  aid 
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of  a  boiler  at  alL    Fig.  155  is  a  section 
through  the  flue  and  tank;  and  fig.  156 

is  a  cross  section  through 
the  boiler  and  fiimace, 
and  end  flue  of  the  house, 
showing  the  ventilation 
in  front  at  cr,  the  air  en- 
tering by  i1^  ascending 
into  tiiehonse  through  the 
space  between  the  front 
wall  and  tank,  and  also  through  square 
floes  passing  under  the  tank,  and  through 

Fig.  156. 


the  bridges  that  divide  the  large  flue  into 
chambers.  These  small  air-flues  are 
shown  by  the  shaded  sqnares  in  the  longi- 
tudinal section;  h  is  tiie  leaden  boiler; 
c  the  register  for  admitting  cold  air  from 
vithout  to  pass  over  the  boiler,  and  so  on 
into  the  flue  ;  d  the  furnace ;  e  the  ash-pit ; 
/the  leaden  flow-pipe  carrying  the  water 
from  the  boiler  to  the  tank;  the  retium- 
pipe  is  close  to  it,  but  cannot  be  shown. 
The  arrows  show  the  direction  of  the 
smoke.  In  consequence  of  this  house 
being  converted  into  an  aquarium,  these 
fines,  after  existing  for  six  years,  have 
been  removed. 

Amongst  recent  improvements  in  flue- 
bnilding,  we  may  notice  that  our  intelli- 
gent friend,  Mr  Lyle,  surgeon,  Newburgh, 
has  lately  erected  a  flue  of  greater  calibre 
than  usual,  and  arched  over  instead  of 
being  covered  with  tiles.  This  flue  has 
also  a  rather  singular  feature — namely, 
it  increases  in  size  as  it  recedes  from  the 
fire,  which  is  said  to  economise  fiiel  and 
maintain  a  uniform  heat.  It  has  been 
stated  as  an  objection  to  this  theory,  that  as 
the  air  becomes  expanded  its  capacity  for 
heat  is  multiplied,  and,  consequently,  less 
heat  would  he  evolved  from  it.  This  is, 
however,  asserted  by  Mr  Lyle  not  to  be 
the  case : ''  as  to  the  property  of  expanded 


air  possessing  a  greater  capacity  for  heat 
than  air  more  dense,  this  is  perfectly  cor- 
rect; but  I  wish,"  he  says,  in  the  "  Gar- 
deners' Chronicle,"  "  to  explain  a  fallacy 
that  has  been  fallen  into  on  the  applica- 
tion of  that  principle.  The  rule  for  air, 
as  well  as  all  other  gases,  is,  that  its  capa- 
city for  heat  enlarges  in  nearly  an  inverse 
ratio  to  its  density — ^that  is,  at  half  the 
density  it  has  nearly  double  the  capacity; 
or,  in  other  words,  in  the  former  that  it 
wUl  take  nearly  double  the  quantity  of 
heat  that  it  would  in  the  latter,  to  raise  it 
to  the  same  degree  of  temperature :  this 
is  the  cause  of  difference  of  climate  at 
different  altitudes  under  the  same  parallel 
of  latitude."  A  mistake  has  been  fallen 
into  by  imagining  that  '^  because  hot  air 
moves  along  a  flue  gradually  enlarging 
from  the  fire  end,  that  this  air  must  gra- 
dually expand  also  in  the  same  propor- 
tion, and  must  have  its  capacity  for  heat 
increased,  absorb  it,  and  that  it  does  not 
give  it  off  to  the  walls  of  the  flue.  But 
the  very  reverse  of  this  is  the  fact — the 
air  in  the  flue,  instead  of  expanding  and 
becoming  more  rarefied  in  its  course, 
contracts,  or  becomes  denser;  and  it 
does  this  because  it  gets  colder  in  its  pas- 
sage along  the  flue.  Air  doubles  its  bulk 
for  every  480°  of  increased  temperature ; 
and  hence,  in  its  progress  along  the  flue, 
for  every  degree  of  heat  it  loses,  it  con- 
tracts ,^9  in  volume,  or  gets  by  that 
fraction  more  dense;  and,  of  course,  in 
proportion,  diminishes  its  capacity  for 
heat,  giving  it  off  in  a  sensible  state  to 
the  brickwork  around.  The  plain  effects 
of  a  brick  flue  gradually  enlarging  from 
the  fire  are  these: — 1st,  A  current  of  hot 
air  diminishes  in  velocity  as  it  recedes 
from  the  fire,  so  that,  where  the  air  is 
hottest,  it  has  least  time  to  give  off  its 
heat,  and  where  coldest,  most  time  for 
this  purpose.  2d,  The  radiating  surface 
increases  where    the   temperature   gets 


Fig.  167. 
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lowest,  and  com- 
pensates as  much 
as  possible  for 
that  deficiency." 
Circular  flues 
have  been  recom- 
mended by  Mr 
Walsh,  the  bricks 
for  which  are 
made  for  the  ex* 
press      purpose ; 
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and,  for  straight  lines  of  flues,  are  of  two 
moulds  only,  as  a  and  b  on  the  annexed 
fig.  167  will  show.  With  two  additional 
moulds  to  give  the  necessary  bevels,  bricks 
can  be  made  to  suit  any  direction  the  flue 
may  take.  Were  it  not  for  the  patent, 
such  bricks  could  be  made  by  any  brick- 
maker,  and  at  little  more  cost  than  those 
of  ordinary  shape. 

The  advantage  of  circular  flues,  over  all 
other  forms,  is  their  securing  a  greater 
uniformity  of  draught  We  would,  how- 
ever, have  moulded  the  bricks  so  as  to 
have  shown  a  cylindrical  form  externally 
— a  form  certainly  more  agreeable  to  the 
eye  than  that  of  any  of  the  forms  in 
general  use. 

We  have  elsewhere  stated  that  smoke 
flues  have  one  advantage  over  steam  or 
hot-water  heating — namely,  the  power  of 
throwing  heat  into  a  hothouse  or  green- 
house in  much  less  time,  and  hence  of  re- 
pelling sudden  frosts  in  the  latter  structure 
in  particular.  Steam  cannot  be  generated 
speedily;  and,  from  the  best  authorities, 
we  find  that  a  hot-water  apparatus,  how- 
ever well  constructed,  is  liable  to  the 
same  defect,  as  it  is  proved  that  it  will 
take  as  many  hours  to  acquire  a  tempera- 
ture of  200°  aa  the  pipes  .are  inches  in 
diameter,  and  it  will  sdso  cool  in  the  same 
ratio.  For  example,  the  water  in  a  4-inch 
pipe  will  take  four  hours  to  arrive  at  that 
temperature :  it  may,  indeed,  be  heated  to 
that  point  in  one  hour  if  the  apparatus  is 
properly  constructed,  but  to  elfect  this, 
four  times  the  quantity  of  fuel  will 
be  consumed  that  would  be  suflicient  if 
properly  applied;  and  if  we  take  into 
consideration  the  extra  waste  of  heat  at 
the  chimney-top,  which,  under  such  cir- 
cumstances, increases  very  rapidly,  we 
may  safely  set  it  down  at  five  or  six  times 
the  quantity  of  fuel  consumed  imneces- 
sarily.  The  economy  of  fuel  ought  always 
to  be  considered  in  every  mode  of  heating; 
and  we  are  confident  that  one-sixth  of  the 
quantity  would  suffice  for  a  greenhouse 
heated  with  a  good  flue,  to  what  would  be 
consumed  under  the  above  circumstances. 

One  of  the  most  frequent  complaints 
made  against  the  use  of  smoke  flues  is 
the  inconvenience,  not  to  say  anything 
of  the  dirt  and  disorder,  attending  the 
process  of  cleaning  them.  This  may, 
however,  in  a  great  measure  be  got  rid 
of  by  having  cast-iron  frames  provided 


with  flange  covers  made  to  fit  accurately, 
and  placed  on  the  top,  or  in  the  side  of  the 
flues  at  convenient  distancea  Two  rings 
are  fixed  to  these  covers,  so  that  they  may 
be  easily  lifted  up  to  enable  a  labourer  to 
extract  the  soot  in  the  regular  way.  Here 
we  may,  however,  observe  that  the  soot 
should  be  wetted  as  it  is  drawn  to  the 
opening,  which  will  prevent  its  flying 
about  the  house.  These  metallic  covers 
may  be  so  formed  as  to  act  as  evaporat- 
ing pans  to  restore  that  humidity  to  the 
atmosphere,  of  which  all  modes  of  heating 
have  greater  or  less  tendency  to  deprive 
it,  and  of  which  it  is  naturally  possessed. 

Mr  Saul  of  Lancaster  has  suggested — 
and  we  know  that  the  idea  has  been 
acted  upon  in  a  most  satisfactory  man- 
ner— ^to  build  rollers  on  all  the  salient 
angles  of  the  flues,  and  one  at  the  top  of 
the  upright  chimney;  over  the  end  of 
this  and  the  rest  of  tJbe  rollers  a  conduct- 
ing endless  chain  passes,  to  any  part  of 
which  a  brush  is  fixed,  which,  by  being 
drawn  backwards  and  forwards,  cleans 
the  flue  of  soot  It  is,  however,  necessary 
in  this  case  to  have  a  door  made  at  the 
bottom  of  the  chimney,  through  which 
access  may  be  got  to  the  chain,  and  by 
which  the  soot  may  be  extracted.  Of 
course,  the  chain  is  a  fixture,  and  remains 
always  in  the  flue.  This  is  upon  the 
same  principle  recommended  by  Mr  Lyon 
for  sweeping  house  chimneys,  to  prevent 
the  inhuman  practice  of  sending  children 
up— a  practice  it  would  be  difficult  to  find 
the  origin  o^  and  which  has  been  very 
wisely  prohibited  by  our  Legislature. 

A  prejudice  has  arisen  against  smoke 
flues,  from  the  carelessness  of  those  hav- 
ing the  management  of  them  in  not 
attending  to  keep  them  clear  of  soot  So 
long  as  the  flue  draws,  and  the  smoke 
finds  its  way  out  at  the  chimney-top,  all  is 
allowed  to  go  on  without  regard  to  the 
vast  unnecessary  consumption  of  fuel  in 
consequence  of  the  flue  being  coated  with 
soot^  which  is  of  itself  one  of  the  greatest 
non-conductors  of  heat,  and  is,  in  fiict, 
charcoal  in  a  more  completely  burned 
state.  We  know  that  gardeners  often 
delay  cleaning  their  flues,  because  by  the 
usual  method  bricklayers  are  required  to 
open  them  up  and  to  rebuild  them,  which 
operation  costs  money  and  creates  dirt 
and  confusion.  By  adopting  theflue  recom- 
mended above,  the  first  of  these  wOl  be 
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sayed,  and  the  second  greatly  remedied, 
as  a  useful  labourer  can  do  the  whole, 
and  this  at  times  when  the  houses  are  not 
likely  to  be  visited  by  their  owners.  The 
Taiue  of  the  soot»  bjb  a  manure,  is  equal  to 
the  expense  of  cleaning  them,  and  the 
saving  of  fuel  will  be  considerable. 

Be^urding  flues,  we  hold  that    they 

ihould  be  built  much  larger  than  they 

in  general  are,   for   reasons    elsewhere 

given,  particularly  those  by  Mr 

ng.  158.     J^yig  ^£  Newburgh;  and,  as  an 

a  improvement  even  on  these, 
we  would  suggest  the  introduc- 
tion of  fire-clay  tubes  placed 
either  vertically,  fig.  168,  or 
horizontally  through  them, 
fig.  159,  and  about  18  inches  asunder  at 
the  end  farthest  from  the  furnace,  and 
vi  1KQ  Bay  3  or  4  feet  apart  nearest 
^'    ^'  the  fira       The  ends  of  these 

*  tubes  being  open  in  whichever 
position  thev  are  placed,  a  cir- 
culation of  aur  would  necessarily 
pass  through  them  in  conse- 
quence of  their  being  exposed  to 
the  internal  heat  of  the  flue.  Thus  they 
would  operate  in  the  same  way  as  the 
hot-water  pipes  alluded  to  in  section  Va- 
rious Modes  of  Heating. 
And  where  the  flue  passes  along  near 

the  finont  of  the  house, 
which  is  the  most  usual 
position  for  them,  tubes 
may  be  made  to  pass 
through  the  parapet 
wall,  fig.  160, — tiius  ad- 
mitting air  from  with- 
out, which,  being  heat- 
ed in  passing  through 
the  fliie,  will  be  found 
exceedingly  beneficial  to 
the  healthy  state  of  the  atmosphere 
vithin. 

In  the  case  of  a  hothouse  projecting 
in  firont  of  the  rest  of  the  range,  or  in  case 

of  a  house  stand- 


Rg.l80. 
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ing  by  itself,  the 
flues  may  be 
readily  cleaned 
by  having  an 
opening  9  inches 
square  through 
the  end,  and  also 
the  front  para- 
pet, as  at  a  a, 
fig.    161,  to  be 


secured  by  a  cast-iron  door  set  in  a 
frame,  botili  at  the  inside,  and  one  also 
at  the  outside  of  the  wall,  and  com- 
municating with  the  flue.  These,  when 
opened,  will  admit  of  a  brush  fixed 
to  a  handle,  to  which  additional  lengths 
can  be  screwed  on,  to  brush  down 
the  soot  as  far  as  the  middle  of  the 
house.  The  brush  being  withdrawn, 
a  hoe  to  draw  out  the  soot,  the  exact 
width  of  the  flue,  is  then  to  be  intro- 
duced, and  the  handle  lengthened  by 
screwing  on  the  detached  lengths  of  the 
brush  handle.  The  same  operation,  per- 
formed at  the  other  end  of  the  flue,  will 
clear  it  from  end  to  end.  The  end  flues 
may  be  cleaned  out  in  the  same  way,  as 
will  appear  sufficiently  obvious  from  our 
diagram.  By  this  means  the  usual  filth 
and  confrision  which  attend  the  opening 
of  ^  the  flues  within  the  house  will  l^ 
completely  obviated.  If  the  parapets  are 
built  of  stone,  as  is  frequently  the  case, 
particularly  in  Scotland,  a  9-inch  block 
of  stone,  with  a  folding-down  ring  in  its 
face,  may  be  substituted  for  the  iron 
doors.  In  this  case,  however,  it  would 
be  as  well  that  the  stone  be  in  length 
equal  to  the  thickness  of  the  parapet, 
and  that  the  flue  at  these  parts  be  also 
built  into  the  parapet,  to  prevent  the 
smoke  from  escaping  by  the  space 
between  the  parapet  and  the  flue. 

A  precaution  against  the  bursting  of 
flues,  from  the  explosions  which  may  arise 
by  the  ignition  of  inflammable  gases,  has 
been  exemplified  for  years  in  the  gardens 
at  Pitmaston,  near  Worcester.  It  consists 
of  a  hinged  iron  safety-valve,  framed  in 
iron,  and  set  in  the  brick-work  at  the 
end  of  the  flue.  It  is  8  inches  by  6, 
and  opens  into  the  external  air.  It  is 
kept  closed  by  its  own  weight;  but  inter- 
nal pressure,  resulting  from  the  explosion 
of  inflammable  gases  in  the  flue,  would 
throw  it  open  and  allow  of  their  escape. 

Notwithstanding  all  that  has  been 
written  and  experimentally  proved  re- 
garding the  great  waste  of  heat,  even 
when  the  very  best  kind  of  boiler  or 
furnace  is  used,  by  its  escape  into  the 
chimney,  still  we  see  few  attempts  made 
in  practice  to  remedy  this,  or  to  turn 
that  heat  to  advantage.  That  a  portion 
of  heat  will  thus  pass  by  the  boiler  or 
over  the  furnace  is  quite  certain,  and  to 
aiTcst  it   all  would  be  impossible;    to 
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allow  it  to  escape  at  the  chimney  is  a 
waste  of  fuel,  and  a  convincing  proof  of 
the  insufficiency  of  the  system.  The 
flue  must  be  had  recourse  to  in  some 
shape  or  other,  and  be  so  conducted  as 
to  allow  the  heat  in  it  to  find  its  way 
either  into  the  house  heated  by  the 
pipes,  or  into  some  other  attached  to  it 
We  have,  in  the  case  of  pine  stoves,  and 
other  houses  requiring  the  greatest 
amount  of  constant  heat,  placed  a  flue 
along  the  back  wall,  with  openings  over 
it,  so  that  the  side  and  greatest  part  of 
the  top  may  radiate  heat  into  the  house ; 
and  as  such  houses  have,  or  ought  to 
have^  enclosed  sheds  behind  them,  the 
other  side  of  the  flue  heats  them  at  the 
same  time,  and  thus  renders  them  dry 
and  fit  for  store-rooms,  for  forcing  sea- 
kale,  rhubarb,  chicory,  d^c.  In  some 
cases  we  have  turned  the  heat,  after 
passing  the  boiler,  into  the  pit  or  vault 
under  the  pine  bed,  dividing  it  longitu- 
dinally into  two,  by  carrying  a  9-inch 
wall  up  the  centre,  leaving  a  space  of 
]  8  inches  in  width  at  both  ends  to  admit 
of  the  circulation — ^the  smoke  travelling 
along  the  firont  flue  first,  and  returning 
by  the  back  one,  and  escaping  by  the 
chimney  over  the  boiler.  Such  flues 
being  of  a  large  size — say,  for  a  pine  pit, 
8  feet  wide  within — they  may  be  each 
3  feet  wide  and  2  feet  in  depth.  To 
render  them  perfectly  smoke-tight,  they 
are  well  parged  within.  The  pavement 
forming  the  floor  of  the  beds,  on  which 
the  pots  are  plunged,  or  the  border 
formed,  if  the  planting-out  system  is 
adopted,  forms  llie  roo^  which  is  sup- 
ported on  a  scarcement  at  both  sides, 
and  the  9-inch  wall  in  the  middle.  This 
pavement  is  closely  jointed,  and  over  it 
is  6  inches  of  drainage,  upon  which  the 
pots  or  soil  are  set  Earthenware  tubes 
are  set  at  intervals  upright  through  the 
bed,  resting  on  the  c&ainage  and  upon 
the  top,  through  which  liquid  manure-^ 
chiefly  diluted  cow  or  other  urine — is 
poured,  for  the  purpose  of  afibrding  those 
ammoniacal  eases  which  the  old  dunir-bedB 
supply  in  80  eminent  a  degree,  a^d  for 
which  they,  so  £Bur  as  this  is  concerned, 
are  so  superior  to  all  other  modes  of 
heating  whatever.  These  tubes  also 
enable  the  cultivator  to  keep  the  bottom 
of  the  bed,  or  the  bottoms  of  the  pots, 
in  a  proper  state  as  regards  moisture. 


which,  without  such  a  provision,  would 
be  apt  to  become  dried  up,  firom  the 
drying  properties  of  the  flues  under- 
neath. By  these  means  we  think  we 
obtain  all  the  heat  the  fire  is  capable  of 
affording,  always  deducting  that  amount 
necessary  for  carrying  the  smoke  out  at 
the  chimney-top.  The  flues,  being  large, 
are  not  speedily  choked  with  soot;  tfie 
draught  is  moderated,  and  time  given 
to  the  heat  to  ascend  through  the  top^ 
and  to  warm  the  whole  mass  of  buildii^ 
constituting  the  sides  of  the  pits,  which, 
when  once  heated,  continue  to  give  it 
out,  even  long  after  the  fires  may  be 
extinguished.  Sufficient  bottom-heat  will 
be  obtained  by  this  means  to  render  the 
application  of  tanks  or  hot^water  pipes 
unnecessary.  Flues  of  the  ordinary 
dimensions  will  not  do  for  this  purpose, 
as  they  so  soon  become  choked  with 
soot  These  heated  pits,  we  need  scarcely 
remark,  should  be  cleared  of  soot  at  su(£ 
times  as  the  plants  are  about  being 
arranged,  or  firceh  beds  formed  for  them; 
and  &is  is  easily  eflected  by  lifting  a 
piece  of  pavement  at  both  enda,  when 
the  accumulated  soot  will  be  foimd  an 
excellent  manure,  as  it  will  be  arrested 
in  its  progress,  little  of  either  it  or  of 
smoke  passing  out  at  the  chimney. 
Indeed,  were  Uiere  no  other  advantage 
attending  this  plan  than  the  absence  of 
smoke,  it  would  amply  repay  the  ex- 
pense. 

The  heating  capabilities  of  flues  have 
been  variously  estimated ;  but  as  much 
depends  on  the  construction  of  the 
house  to  be  heated,  mode  of  glazing.  Sec, 
no  very  correct  data  can  be  laid  down. 
It  has,  however,  been  stated  as  nearly 
approaching  the  true  amoimt,  that  one 
fire  will  heat  3000  feet  to  a  stove  tem- 
perature, if  the  structure  be  span-roofed 
or  curvilinear,  having  all  its  sides  of 
glass ;  while,  in  the  case  of  lean-to  houses, 
one  fire  will  heat  5000  cubic  feet  to  Chat 
temperature  for  the  former,  and  3000  feet 
for  the  latter  form. 

With  regard  to  size,  the  average  may 
be  taken  at  10  inches  in  breadth,  and 
15  inches  in  height  internally ;  and  the 
furnace  for  such  a  flue,  at  2  feet  in 
length,  18  inches  wide,  and  the  same 
in  height 

We  have  just  been  favoured  with  draw- 
ings of  a  highly  ornamental  fire-clay  flue. 
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reoendj  registered'  by  the  Grangemouth 
Coal  Gompanyy  which  promifies  to  be  a 
valuable  addition  to  this  mode  of  heating. 
The  general  appearance  of  this  flue  is  that 
of  afaghly  ornamental  balustrading — ^the 
base  or  plinth  fonning  the  flue  proper, 
the  top  rail  and  balusters  forming  the 
ndiators  of  heat»  as  well  as  the  elegant 
YBses  which  surmount  the  whole.  This 
flue  is,  however,  only  adapted  to  peculiar 
dtuations. 


§  a— HEATING  BY  HOT-WATER  PIPES. 

An  invention  so  important  as  that  of 
heating  by  the  circulation  of  hot-water 
soon  became  extremely  popular,  and,  as 
a  natoral  consequence,  men  of  science 
tumed  their  attention  to  the  subject 
The  most  prominent  of  these  were  Bon- 
nemain,  Count  Rumford,  the  Marqms  de 
Chabannea^  W.  Atkinson,  A.  Bacon,  Eew- 
kj,  Fowler,  Weeks,  Perkins,  Bailey, 
Gottam  and  Hallen,  Walker,  Tredgold^ 
Hood,  Eckstein  and  Busby,  Price,  Smal- 
ley,  Stephenson  and  Co.,  Rogers,  Ainger, 
Penn,  Burbidge  and  Healy,  Corbett, 
DaviSySmith,  Thompson,  Watson,  Kendall, 
Wood  and  Co.,  Gfurton  and  Jarvis,  Ale- 
cock,  Barchard,  Bramah,  &c 

Notwithstanding  all  that  has  been 
written  on  the  system  of  heating  by  hot 
vater,  it  is  somewhat  extraordinary  that 
its  history  has  only  of  late  been  traced 
hejond  the  period  of  the  French  Revolu- 
tion, when  M.  Bonnemain  applied  it  for 
the  purpose  of  hatching  chickens  for  the 
Paris  market 

Sir  Hugh  Piatt,  at  a  much  earlier 
period,  not  only  hinted  at  the  possibility 
of  heating  plant-houses  by  steam,  but 
also  says  that  hot  water  might  be  used 
for  the  same  purpose.  He  also  recom- 
mends it  as  a  substitute  for  steam  in  the 
process  of  making  gunpowder :  "  To  dry 
thu  sabstanoe  witiiout  all  danger  of  fire, ' 
he  flays,  "  a  vessel  of  lead,  pewter,  latten, 
or  copper  to  be  made,  having  a  double 
bottom,  between  which  bottoms  you  may 
convey  scalding  water  in  a  pipe,  which 
water  may  be  also  heated  at  another 
room."  And,  &rther  on,  he  says :  "  A 
vessd  may  be  made  to  brew  or  boil  in, 
by  making  a  fire  under  a  brass  boiler, 
and  conveying  the  steam  or  water  into 
a  wooden   tub    or   receptacle."     It  is 

VOL.  I. 


said  that  the  late  Anthony  B&con  first 
took  his  idea  of  heating  by  hot  water 
from  having  seen  some  rustics  boil  a  leg  of 
mutton  in  a  wooden  horse-pail  which  com- 
municated with  the  fire  by  a  gun-barrel. 
Rudolph  Glauber  proposed  to  heat 
brewers'  vats  by  connecting  them,  by 
means  of  a  metedlic  pipe,  with  a  kettie 
placed  on  a  fire.  We  are  also  informed 
by  ^*  Stuart  on  the  Steam-Engine,"  vol.  ii. 
p.  587,  "that  Sir  Martin  Triewald,  a 
Swedish  gentieman,  who  for  many  years 
lived  at  Newcastie-on-T^e  prior  to  1716, 
about  which  time  he  retired  to  his  native 
country,  described  a  scheme  for  warm- 
ing a  greenhouse  by  hot  water  instead 
of  by  vegetable  fermenting  substances. 
The  water  was  boiled  outside  of  the 
building,  and  then  conducted  by  a  pipe 
into  a  chamber  under  the  plants.  It 
does  not  appear  that  either  Sir  Martin 
or  Sir  Hugh  Piatt  had  any  idea  of  the 
circulation,  or  of  causing  the  cold  water 
to  re-enter  the  boiler.  Triewald's  plan 
was  adopted  in  St  Petersburg  in  1812 ; 
and,  about  the  same  time,  Count  Zubow 
in  that  city  heated  tanks  of  water  by 
causing  steam-pipes  to  pass  through 
them.  About  the  same  time,  Mr  Braitii- 
waite  of  Kendal  heated  his  office  by  a 
small  boiler,  having  its  furnace  enclosed 
in  a  small  cast-iron  case  placed  against 
the  wall.  A  pipe  was  led  from  this 
boiler  to  the  condenser,  which  was  a 
copper  vessel,  18  inches  in  diameter, 
placed  under  his  writing-desk.  The 
steam  gave  out  its  heat  to  the  water  in 
the  condenser,  which  was  found,  when 
once  heated,  to  retain  the  heat  for  many 
hours.  That  the  Romans  were  to  some 
extent  acquainted  with  heating  by  hot 
water  is  quite  clear,  for  Seneca  speaks 
of  draconeSj  or  small  brass  pipes,  made 
in  a  serpentine  form,  and  placed  in  a 
fire,  so  that  water  entering  cold  at  one 
end  of  the  pipe  or  draco — so  called  from 
its  convolutions  through  the  frunace — 
came  out  boiling  at  the  other  end.  He 
also  mentions  the  mtZartum,  which 
appears  to  have  been  a  large  leaden 
vessel  or  tank  containing  water,  in  the 
middle  of  which  was  a  frunace  having 
its  bottom  and  sides  formed  of  brass. 
The  draeones,  or  small  brass  tubes,  were 
bent  round  the  inside  of  this  frirnace, 
and  enveloped  in  the  flame,  upon,  we  may 
presume,  the  same  principle  as  Perkins' 
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coil  of  pipes.  One  end  of  the  draco  was 
inserted  into  the  milarium  near  its 
bottom,  and  the  other  near  its  top,  (just 
as  our  modem  hot- water  pipes  are  placed 
in  relation  to  the  boiler.)  The  water 
entering  at  the  lower  orifice  was  dis- 
charged hot  from  its  upper  end,  and  the 
entire  mass  of  water  in  the  milarium 
was  heated  by  this  circulation  in  the 
draeo,  Cameron,  in  his  account  of  the 
Roman  baths,  gives  a  figure  of  an  ancient 
coil-boiler,  no  doubt  formed  by  a  Roman 
workman,  which  probably  was  the  type 
of  Perkins'  modem  system  of  heating  by 
very  similar  tneans. —  Vide  p.  157. 

It  would  tend  little  towards  practical 
utility  to  give  even  a  very  condensed 
description  of  the  respective  merits  of 
all  the  systems  of  hot-water  heating. 
We  shall  endeavour,  however,  to  ezplam 
the  principles  of  such  of  them  as  we 
consider  to  be  of  most  importance. 

Passing  by  the  arguments  that  have 
been  adduced  in  regard  to  the  first 
inventor  of  this  system  of  heating,  we 
may  state,  that  whatever  knowledge  the 
first  three  and  the  fifth  of  the  names 
mentioned  above  had  of  the  theory,  it  is 
quite  certain  that  none  of  them  brought 
it  into  useful  operation  for  heating  horti- 
cultural buildings. 

Mr  Atkinsons  system  was  the  first  that 
was  exemplified  in  a  perfect  state.  It  may 
be  termed  the  horizontal  mode,  as  the 
water  was  made  to  flow  fi*om  the  boiler  a, 
to  the  reservoir  or  turn  of  the  pipes  b  upon 
a  perfect  level,  as  will  be  seen  by  a  glance 
at  the  accompanying  diagram,  fig.  162  j 

Pig.  162. 


^and  however  fieur  most  of  the  others  have 
.essentially  differed  from  it  in  some  feature 
or  other,  still  the  principle  remains  un- 
.  changed. 

The  construction  was  as  follows :  A 
sqiiare  or  rectangular  cast-iron  boiler, 
open  at  the  top,  of  sizes  vaiying  from  3^ 
to  about  1 2  cubic  feet  (according  to  the 
heat  required)  in  internal  capacity,  was 
placed  over  a  well-constructed  furnace, 
the  fire  burning  under  it,  and  being  carried 
round  two  or  more  of  its  sides  in  flues  9 


inches  wide.  To  this  boiler  were  attached 
two  cast-iron  pipes  usually  fixed  to  it  by 
flange  joints;  or  sometimes  by  having 
nozdes  or  short  pieces  of  pipe  cast  on  the 
boiler  about  a  foot  in  length,  to  which  the 
pipes  were  attached  upon  the  spigot-and- 
&ucet  principle ;  the  joints  being  made 
good  with  rust,  or  filings  or  borings  of 
iron  mixed  with  sal-ammoniac  and  water, 
driven  as  hard  as  possible  into  the  joints 
by  means  of  blunt  chisels— a  collar  of  hemp 
or  thick  millboard  being  first  introduced, 
to  prevent  the  packing  from  falling  into 
the  pipes.  Lead  was  and  still  is  some- 
times used,  as  are  also  joints  of  hemp  and 
white  lead,  and  both  are  useful  for  tem- 
porary piu3>oses,  as  they  may  be  separated 
again  with  little  trouble.  The  rust  joints 
are  the  most  secure  as  well  as  most  last- 
ing; for  soon  after  they  are  formed  they 
become  as  hard  as  the  iron  itself,  and 
quite  as  difficult  to  break;  indeed  the 
joint  of  a  cast-iron  pipe  attached  in  this 
way  is  the  strongest  part  of  it 

At  the  extremity  of  the  space  to  be 
heated,  according  to  Atkinson's  views, 
wafi  placed  a  cistern  or  reservoir  exactly 
level  with  the  top  of  the  boiler,  with  a 
view  to  equalise  the  temperature  by  means 
of  the  heated  water  it  contained.    The 
boiler  and  reservoir  were  then  connected 
by  the  pipes.     The  top  of  the  boiler  waB 
covered  with  a  wooden  cover  2  inches 
thick,  and  fitted  into  a  flange  or  groove 
in  the  top,  into  which  a  little  water  was 
poured  to  keep  steam  from  escaping,  this 
simple  process  being  usually  termed  a 
water-joint     The  reservoir  was  covered 
with  an  iron  cover  fitted  in  the  same  way. 
The  wooden  cover  was  used  in  the  one 
case  te  prevent,  by  its  non-conducting 
properties,  the  escape  of  heat ;  while  the 
iron  cover  was  used  in  the  other  for  a 
diametrically    opposite   purpose.       The 
boiler  was  in  general  set  in  a  niche  in  the 
back  wall,  and  within  the  house,  to  pre- 
vent the  waste  of  heat     This  is  the  most 
simple  of  all  modes  of  heating ;  but,  as 
will  readily  be  seen,  it  is   capable    of 
operating  only  upon  a  perfect  leveL    The 
same  intelligent  gentleman,  however,  con- 
structed boilers  with  closed  teps,  by  means 
of  which  he  was  enabled  to  carry  heat 
about  30  feet  above  the  boiler.     He  not 
unfrequently  dispensed  with  the  reservoir, 
and  made  the  return  by  an  elbow  bend  at 
the  extreme  end  of  the  pipes.     If  this 
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mode  did  not  give  the  rapidity  of  motion 
to  the  water  which  some  others  do,  it  has 
the  advantage  of  never  getting  out  of 
order ;  and  the  boiler  being  open  at  top, 
admits  of  its  being  cleaned  out  as  often 
as  is  desired,  without  either  trouble  or 
expense.  For  a  very  great  majority  of 
situations  this  mode  of  heating  is  admir- 
ably adapted ;  and  indeed,  wherever  it 
can  be  employed^  it  has  not  been  super- 
seded. Intimate  as  we  were  with  Mr 
Atkinson — so  mucbso,  indeed,  that  we  were 
privy,  along  with  the  late  Mr  Tredgold,  Mr 
Barrow,  and  Mr  Turner,  to  all  his  experi- 
ments long  before  they  were  made  known 
to  the  public — we  never  saw  his  boilers 
famished  with  a  waste-pipe  for  emptying 
them  of  their  contents,  a  precaution  that 
should  never  be  n^lected,  more  especially 
where  close-topped  boilers  are  used. 

We  have  thirteen  arrangements  of 
apparatus  upon  the  horizontal  principle 
in  operation  in  the  Dalkeith  gardens,  and 
we  are  quite  satisfied  with  them — ^as  much 
so,  indeed,  as  with  any  other  of  the  many 
in  use  in  the  same  establishment 

Bacon's  original  apparatus  consisted 
merely  of  a  single  cast-iron  pipe,  which, 
80  &r  as  we  recollect  at  this  distance  of 
time— having  seen  it  at  work  in  his  garden 
at  Aberdere  in  Glamorganshire,  in  1828 
—was  about  9  inches  in  diameter.  One 
end  of  the  pipe  was  placed  in  the  fire,  and 
it  was  closed  at  the  other;  an  upright  piece 
of  pipe  was  attached  to  it  about  18  inches 
from  the  end,  and  rising  about  6  inches 
above  it.  The  result,  as  may  be  expected, 
was  an  immense  waste  of  (ae\  and  little 
or  no  circulation.    Mr  Bacon  afterwards 

Kg.  168.  ***«P*«1   ^ 

Atkinsons 

pri  n  c  i  p  1  e. 

The  annexed 

sketch,     fig. 

163,  will  give 
a  perfect  idea  of  Mr  Bacon's  apparatus. 

Kewley,  whose  system  was  upon  the 
siphon  principle,  was  the  next  who  brought 
into  operation  any  really  useful  improve- 
ment,  because  he  increased  the  circida- 
tion  to  a  more  rapid  rate  than  that  secured 
bv  the  horizontal  method,  and  the  ex- 
traction and  delivery  of  heat  consequently 
became  greater  in  proportion  to  the 
quantity  of  fuel  consumed — the  water 
never  being  heated  to  the  extent  to  gene- 
rate steam,  nor  the  heated  air  and  smoke 
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which  escapes  by  the  chimney-top  being 
nearly  so  hot  as  when  water  is  brought 
to  the  boiling  point,  and  often  much 
higher.  This  latter  remark  does  not, 
however,  apply  to  the  horizontal  prin- 
ciple, as,  if  all  isproperly  arranged  and  con- 
ducted, no  steam  should  in  it  be  generated. 
Fig.  164.  The    an- 

^_^ „  a    nexed  di- 

)  a  gram, 
fig.   164, 

will  show 
the  ope- 
ration of 

Kewley's  principle.  The  boiler  is  open 
at  the  top,  the  upper  or  flow-pipe 
dipping  onij  a  few  inches  below  the 
surface  of  the  water  when  the  appa- 
ratus is  filled,  the  lower  or  return  pipe 
descending  to  nearly  the  bottom  of  the 
boiler.  A  small  tube  is  inserted  in  the 
top  of  the  upper  pipe  where  it  turns  at 
a,  ^aud  this  point  must  always  be  the 
hignest  that  the  pipe  attains  to,)  for  the 
purpose  of  extracting  the  air  from  the 
pipe  by  means  of  an  air-pump,  without 
which  precaution  the  water  would  not 
circulate.  As  the  water  in  the  boiler  is 
hottest  nearest  the  surface,  it  follows  that 
the  heated  particles  will  much  sooner 
flow  into  the  upper  pipe  than  into  the 
longer  and  under  one,  which  receives  only 
the  less  heated  particles,  and  those  only 
which  rise  immediate^  under  its  base.  The 
circulation  here  is  governed  by  the  same 
laws  as  elsewhere  stated,  (vide  Cause  of 
CiBGULATiON ;)  SB  the  water  flows  along,  it 
gives  out  its  heat,  and  as  it  returns  to  the 
boiler  it  becomes  colder  and  more  in- 
creased in  gravity,  causing  it  to  flow  into 
the  boiler  with  greater  force. 

It  has  been  suggested,  and  with  good 
reason,  that  if  this  long  or  return  pipe 
were  made  to  pass  down  the  outside 
instead  of  the  inside  of  the  boiler,  the 
circulation  would  be  increased ;  and  the 
only  objection  to  this  plan  is  the  greater 
difficulty  of  stopping  the  ends  of  the  pipes, 
which  in  this  system  is  done  by  having 
two  plates  of  iron  so  contrived  that  they 
can  be  screwed  closely  enough  to  the 
mouths  of  the  pipes,  as  not  only  to  exclude 
the  water,  but  also  to  resist  the  air  when 
forced  against  them  when  the  air-pump 
is  applied,  to  prove  the  soimdness  of  the 
joint& 

Mr  Kewley  long  made  a  sort  of  mystery 


Ifi6  HEATING  AS  APPLIED  IN  HORTICULTURE. 

of  his  method  of  making  jointa.  That  it  of  heating  by  hot  water.  One  of  these 
was  neoeesary  that  tfaeyohouid  be  perfectly  we  shall  here  notice,  aa  it  was  the  fint 
fur-tight,  ia  obvious ;  hence  the  more  care  Bucceeafiil  attempt  to  secure  a  oirculation 
was  required  in  packing  them.  We  under  the  level  of  the  boil^.  For  effect- 
believe  ^at  his  joints  were  what  ia  called  ing  this  end,  Mr  Weeks  calculated  that  it 
rust  joints,  already  notioed,  and  oonnstfd  waa  necessary  to  raise  the  water  to  a  height 
merely  of  a  paste  formed  of  iron  filings  or  above  the  boiler  equal  to  the  depth  it 
borings,  obtained  at  the  iron-works,  mixed  was  intended  to  carry  it  under  it  This 
with  sal-ammoniac  and  water :  a  collar  of  was  done  by  using  a  dose  boiler  with  a 
hempen  cord  loosely  spun  is  first  intro-  tube  rising  from  tiie  top  to  the  required 
duoed,  and  when  driven  bard  in,  the  rust  beiebt ;  or  where  a  boUer  was  dispensed 
is  introduced  a  little  at  a  time,  and  also  wiu,  as  in  the  annexed  diagram  fig.  166, 
packed  as  bard  as  possible.  A  chemical  a  system  of  pipes  waa  placed  roond  tiie 
combination  takes  place  in  a  short  time,  fire-place:  a  is  a  section  of  the  fire-place; 
and  the  joint  not  only  becomes  perfectly  6  is  an  upright  tube  communicating  with 
air  and  water  tight,  but  is  also  rendered  these  pipes,  and  also  with 
incapable  of  separation.  Spigot-and-  ^-  i-^-  another  vessel  e,  and  the 
fiiucet  joints  are  now  universally  used,  lowermost  is  connected  by  the 
insteadof  the  old  flange  joints,  which  were  tube  d  with  one  or  any  num- 
less  secure  and  looked  ill,  and  were  formed  ber  of  pipes  under  the  level 
by  covering  thick  millboard  with  white  of  the  boiler  at  «.  When  the 
lead,  and  bringing  the  ends  of  the  pipes  fire  is  Ughted  in  <»,  the  water 
together  with  screws  and  nuts.  These  circulates  freely  through  all 
joints  are  now  only  used  in  cases  of  altera-  theoe  pipes  as  the  heated 
tjons ;  as,  for  instance,  if  additional  pipes  water  ascends  into  the  vessel 
are  to  be  attached  to  those  already  in  us^  (  e,  and  the  cold  water  is  dis- 
a  saddle-joint,  which  isaapeciesof  flange  placed  and  flows  into  the 
may  be  employed,  the  heads  of  the  bolts  pipes  round  the  fire  throng 
being  within  die  pipes,  and  the  nuts  on  the  pipe  d,  from  the  pipes  at 
the  flange  without  e,  Ac.  "  The  substitution  of 
Fowler,  an  engineer  of  some  eminence  it  tubes  round  the  fire,  instead 
shortly  afterwards  followed  Eewley,  and  *o-d'  ^^  *  boiler  over  it,  ia  not  ab- 
publi^ed  a  description  of  his  thermo-  solutely  necessary  to  the  suc- 
siphon  in  the  "  Gardeners'  Magazine."  His  cess  of  the  plan,  though  by  tubes  the  cir- 
system  appears  to  be  merely  a  modifico'  culation  is  greatly  increased. 
tion  of  Kewley's,  its  peculiarity  consist-  "Anycloseboilerwiththetubefrattach- 
ing  in  lengthening  out  the  returning  pipe,  ed  to  its  cover,  and  communicating  with  an 
by  which  means  the  water  would,  bygiving  open  vessel  fiied  at  any  height,  snob  as  e, 
out  its  heat  during  a  longer  run,  become  having  another  pipe  similar  to  d  fixed  to 
much  heavier  and  colder ;  and  hence,  by  it,  will  circulate  the  water  from  such  a 
flowing  more  rapidly  into  the  boiler,  would  vessel  to  a  point  below  the  bottom  of  the 
destroy  the  equilibrium,  and  consequently  boiler,  nearly  equal  to  the  balance  of 
draw  die  hot  water  up  the  other  leg  with  atmospheric  pressure,  or  say  30  feet  below 
p.  jjjj  greater rapidi^.  Aglance  it"  The  principal  use  of  causing  water 
'  at  the  annexed  sketch,  flg.  to  flow  below  the  level  of  the  boiler  is  to 
165,  will  show  this ;  and  enable  the  pipes  to  be  carried  under  foot- 
also  make  evident  how  paths,  and  in  cases  where  the  stoke-hole 
very  little  his  system  dif-  cannot  be  got  sufficiently  deep  to  be 
fers  frova.  that  of  Kewley,  rendered  dry  by  dnuns.  This  is  some- 
already  described.  One  times  the  case  in  low  and  wet  places ;  we 
objection  to  this  principle  would  rather,  however,  render  the  stoke- 
is,  that  the  friction  must  hole  dry,  by  building  it  in  a  tank  made 
be  increased  in  conse-  impervious  to  the  entrance  of  water  both 
quenoeof  the  bends  in  the  at  bottom  and  sides.  Various  improre- 
retuming  pipe.  ments  have  been  made  by  Weeks  in  bis 
Weeks,  a  cotemporary  of  Eewley  and  modes  of  heating,  one  of  which  is  as 
Fowler,  has  shown  various  modifications  -followB.    The  boUer  used  is  about  i  feet 
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long,  18  indhed  wide,  and  the  same  in 
height,  forming  a  kind  of  long  arch,  and 
is  oomposed  of  inch-and-quarter  pipes. 
Its  power  of  heating  is  greats  in  oonae- 
quenoeof  the  extent  of  sor&ce  exposed  to 
the  firBy  and  the  small  quantity  of  water 
contained  in  the  pipes. 

Another  important  improvement  made 
bj  Weeks,  is  in  admitting  pure  air  from 
without,  and  wanning  it  before  it  is  diffus- 
ed through  the  house,  creating  not  only  a 
^es  of  warm  ventilation,  but  also  oaus- 
ingagentle  circulation  of  the  air  through- 
oat  the  house — an  idea  entertained  by  the 
late  Mr  Penn  in  his  system  of  heating,  but 
vhich  had  not  been  found  to  operate  satis* 
fiMStorily  in  practice. — (  Vide  Finn's  "  Sys- 
tem of  Heating.**)  To  e£foct  this,  Weeks 
has  introduced  2-inch  pipes,  in  lengths  of 
abont  4  feet  each,  within  the  ordinary 
4-inch  heating  pipes ;  one  end  of  these 
BDudl  pipes  is  passed  through  the  side  of 
the  4>inch  ones  and  opens  into  the  house, 
irhile  the  other  end  also,  passing  through 
the  side  of  the  pipe  in  an  opposite  direc- 
tion, opens  into  the  free  air  outside  the 
house.  As  will  be  anticipated,  these  small 
pipes  enter  the  house  at  distances  of  4 
feet  apart ;  and  the  current  of  air  is  so 
great  as  to  keep  the  leaves  of  the  plants 
in  constant  motion,  the  heat  averaging 
from  160*  to  170*.  This,  although  a 
highly  ingenious  plan,  is  not  unattended 
with  expense ;  other  contrivances  will  be 
hereafter  noticed  which  act  as  well,  with 
greater  simplioity  and  at  less  cost. 

From  "Newton's  Journal"  we  extract 
the  following, — ^part  of  the  specification 
given  by  Weeks  of  his  improvements  in 
raising;  lowering,  or  conveying  heated 
water;  these  improvements  are  founded 
on  the  four  foUowing  particulars :  "  First, 
in  applying  a  cistern  to  the  boiler  for  the 
purpose  of  supplying  it  with  water,  with- 
out making  that  cistern  a  part  of  the 
boiler,  but  only  connected  thereto  by  a 
tube;  secondly,  in  a  method  of  raising 
heated  water  to  any  required  height,  for 
the  purpose  of  warming  the  upper  parts 
of  the  building,  without  employing  pumps 
or  siphons;  thirdly,  in  the  employment 
of  a  large  ascending  pipe,  with  a  smaller 
returning  pipe  within  it,  which  shall  con- 
vey the  water,  after  it  has  parted  with  a 
p<>rtion  of  its  heat  at  an  elevated  situa- 
tion, back  again  to  the  cistern,  and  thence 
into  the  boiler;    and,  fourthly,  in  the 


adaptation  of  smaller  pipes  for  conducting 
the  heated  water  to  any  particular  part 
of  the  building,  while  main  pipes  or  tubes 
may  be  closed,  and  out  of  action." 

Perkins*  high-pressure  apparatus,  figs. 
167  and  168,  created  a  considerable  sen- 
Fig,  ler. 


Fig.  168. 


sation  in  the  horticultural  world  at  the 
time  of  its  first  appearance,  not  only  on 
account  of  the  smallness  of  the  pipes  em- 
ployed, dispensing  with  a  boiler,  &c.y  but 
also  the  high  temperature  he  was  able  to 
produce.  We  must,  however,  observe 
that  this  eystem  is  much  better  adapted 
for  heating  dwelling-houses,  public  build- 
ings, &c.,  than  for  hothouse  purposes. 
Instead  of  a  boiler,  a  coil  of  small  iron 
pipes  a  h,  only  ^-inch  bore,  is  here  used, 
and  placed  in  the  frunace  surroimded 
with  the  fuel.  The  flow  or  delivery  pipe 
c,  being  a  continuation  of  the  uppermost 
pipe  of  the  coil,  and  without  any  altera- 
tion of  size,  is  carried  round  the  apart- 
ment to  be  heated  in  general  close  to  the 
bottom  of  the  skirting  board,  and,  return- 
ing, is  joined  to  the  lowest  turn  of  the 
coil  d,  being  hermetically  sealed.  An 
expansion  pipe  2^  inches  in  diameter,  e, 
is  fixed  vertically  or  horizontally  to  the 
highest  part  of  the  smaU  pipe,  having  an 
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opening  for  filling  the  apparatus  with 
water.  This  opening  in  the  expansion- 
pipe  is  placed  near  to  its  lowest  extremity, 
and  when  the  pipes  are  charged  with 
water,  this  aperture  is  secured  with  a 
strong  screw.  The  expansion-pipe  is 
capable  of  containing  l-12th  as  much 
water  as  is  contained  in  the  whole  of  the 
smaller  pipes,  '^he  greatest  care  must 
be  taken  that  this  pipe  be  kept  empty,  else 
the  expansive  force  of  the  heated  water, 
which  is  irresistible,  would  burst  the  pipes. 
To  show  the  power  of  this  apparatus, 
we  may  mention  that  the  average  heat  of 
the  pipes  is  in  general  350®,  which  is  equal 
to  a  pressure  of  135  lb.  per  square  inch, 
and  that  in  different  parts  of  the  pipe 
there  has  been  found  a  variation  of  tem- 
perature amounting  to  200°  or  300**.  This 
variation  is  owing  both  to  the  intensity 
of  heat  in  the  furnace,  and  also  to  the 
proportion  the  sur&ce  of  the  coil-pipes 
bears  to  the  surface  of  the  radiating  ones. 
The  variation  in  temperature  has  been 
observed  to  amount  to  from  220°  to  550°, 
the  latter  being  equal  to  a  pressure  on 
the  pipes  of  1100  lb.  per  square  inch, 
or  upwards  of  71  atmospheres.  "  It  may 
be  admitted,**  says  Beman,  in  '^  History 
of  Heating,"  &c,,  ''that  the  hazard  of 
bursting  is  nearly  relative;  for  as  Mr 
Perkins  proves  his  pipes,  when  cold,  to 
resist  a  pressure  of  2800  lb.  per-  inch, 
there  may  be,  and  perhaps  is,  less  danger 
in  working  his  apparatus  at  a  pressure  of 
1100  lb.  on  the  inch,  than  a  Trevithic 
engine  working  under  50  lb.  on  the  inch. 
We  know,  however,  from  experience,  that 
from  use  the  material  of  the  pipes  loses 
its  original  tenacity,  and  that  pipes  which 
have,  when  cold,  resisted  the  pressure 
stated  by  Mr  Perkins,  when  heated,  have 
given  way  even  below  the  temperature  at 
which  they  had  long  been  worked  with 
safety.  The  fear  of  danger,  if  its  actual 
presence  in  the  average  of  cases  be  dis- 
puted, is  no  doubt  greatly  increased  by 
the  knowledge  that  no  method  has  been 
devised  to  regulate  the  pressure  in  the 
sealed  pipes,  like  the  si^ety-valve  of  a 
steam-engine,  nor  any  means  to  prevent 
a  careless  attendant  on  the  furnace  at 
any  time  endangering  the  safety  of  the 
apparatus.  In  many  cases  the  high  tem- 
perature of  the  pipes  is  objectionable, 
from  surfaces  at  300°  or  400°,  rendering 
the  air  insalubrious  by  decomposing  the 


animal  and  vegetable  matters  suspended 
in  it.  On  this  account  a  high-pressure 
pipe  is  not  superior  to  a  German  stove, 
whose  sur£EU^  is  generally  about  300°; 
and  a  pipe  at  this  temperature  cannot  be 
placed  without  danger  near  combustible 
materials." 

The  maximum  pressure  in  high-pres- 
sure steam-boilers  is  only  from  45  to  48 
lb.  per  square  inch,  wMle  the  pressure 
on  the  coil  of  pipes  in  this  system  varies 
from  10  to  24  times  that  amount,  accord- 
ing to  the  intensity  of  heat  in  the  furnace. 
''As  there  are  no  means  of  regulating  the 
temperature  in  hermetically-sealed  pipes, 
so  tibere  can  be  none  for  limiting  the 
pressure  which  they  sustain."  The  appa- 
ratus may  to  all  appearance  be  perfectly 
safe  at  the  time«of  inspection,  and,  in  a 
few  months  afterwards,  if  in  the  hands  of 
unskiUul  or  careless  people,  it  may  be 
exceedingly  dangerous.  The  coil-pipes, 
being  at  all  times  exposed  to  such  an 
intense  heat,  will  become  thinner  and 
thinner,  until  they  give  way  at  last,  when 
the  consequences  may  be  disastrous. 
While  we  are  quite  sensible  of  the  great 
ingenuity  of  this  invention  as  a  most 
powerfrd  heater,  we  are  equally  alive  to 
the  danger  attending  it ;  and  therefore  we 
would  never  think  of  applying  it  to  hot- 
house heating.  The  small  size  of  the 
pipes,  and  the  facilities  they  afford  of 
being  placed  behind  skirting-boards,  and 
conveyed  under  floors  in  dwelling-houses 
and  public  buildings,  have  rendered  this 
system  popular  amongst  house  architecta 
It  would  be  well  for  them,  however,  to 
consider  how  far  they  place  in  jeopardy 
of  fire  the  buildings  into  which  they  in- 
troduce pipes  heated  to  upwards  of  400°, 
and  placed  amongst  combustible  mate- 
rials. These  considerations  have  led  us  to 
enter  more  fully  into  the  merits  of  the 
system  than  we  had  originally  intended. 

The  four  following  diagrams  from 
Beman's  "  History  of  Heating  and  Ven- 
tilation," will  more  clearly  explain  Per- 
kins' principle.  In  fig.  169,  "A  coil  of 
wrought-iron  pipe  of  small  diameter, 
placed  in  a  furnace  a,  is  continued  and 
conducted  through  the  buildings  and  the 
necessary  quantity  of  siuiace  is  given  by- 
forming  coils  n  of  the  pipe,  which  are 
placed  in  the  rooms  or  spaces  to  be 
heated ;  and  the  pipe  is  finally  returned, 
as  at  s,  into  the  furnace,  where  it  is  joined 
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1o  tlie  coiled  pipe,  and  thus  forms  an        "Fig.lTliaalongitudinalBectiontakeii 
emUefis  pipe.     At  the  highest  point  of    through  the  centre  of  the  furnace. 
Pig.  IW.  Kg.  in. 


"  Fig.  172  is  a  section,  euppomng  the 
front  wall  of  the  fiir&ace  to  1>b  removed ; 


the  beating-pipe  /  is  another  pipe  rf,  of  a 
larger  diameter.  This  is  oaUed  the  ex- 
puiBOD-pipe,  into  which  the  wat«r  rises 
M  it  expands  in  heating,  to  prevent  the 
ipparatuB  bnnting.  ^e  filling-pipe  o 
lisea  to  the  level,  and  no  higher,  of  the 
lover  part  of  the  expansion  or  safety  pipe. 

"The  tubes  being  thus  arranged,  die 
irhole  aeries,  except  the  expansion-pipe, 
it  filled  with  water  by  means  of  a  foroe- 
piimp  applied  to  the  filling-pipe  o ;  and 
as  it  ia  of  importance  to  ine  the  endleea 
jupe  thoroughly  from  air,  the  water  is 
pumped  several  times  through  the  tube 
antjl  this  is  accomplished.  The  endless 
pipe  being  thus  fiUod  with  water,  and  the 
eipaosiou-pipe  emptn^,  every  part  of  the 
apparatus  is  strongly  and  hermetically 
dosed.  The  endless  pipe  having  a  bore 
of  about  half-an-inch,  and  being  a  quarter 
of  an  inch  thick,  is  capable  of  Bustaining 
a  veiy  great  pressure. 

"Fig.  170  isaplan  of  the  furnace  taken 
■bovethe  grate. 

Kg;  170. 


rr  a  wallofcommonbricks,  9  inches  thick, 
which  encloses  the  furnace  on  its  four 
sides ;  b  ba.  wall  9  inches  thick,  formed 
of  Welsh  fire-lumps,  that  enclose  the  fire-  ■ 
chamber  on  three  sides.  From  the  face 
and  ends  of  this  wall  fire-bricks  project,  to 
support  the  coiled  pipe  a,  placed  in  the 
flue.  The  intention  of  this  wall  is  to  pre- 
vent the  t«o  rapid  abstraction,  by  the  coil, 
of  the  heat  from  the  fire,  which  comes  in 
contact  with  it  at  the  opening  in  front 
only,  where  the  hot  gases  turn  into  the 
back  and  side  flues  in  which  t^ree-fourtha 
of  the  furnace  or  boiler  coil  is  placed. 
The  roof  of  the  fiimaoe  is  formed  of 
Welsh  lumps,  in  which  is  au  opening  ■> 
fitted  with  a  movable  cover,  for  supply- 
ing the  furnace  with  fuel,  (coke  or  an- 
tluracite  coal  being  preferredl)  The  ash- 
pit 0  is  enclosed  with  a  door  n,  in  which 
there  is  a  roister;  £  is  a  double  fire~door 
to  an  opening  in  tJiewall,  for  clearing  the 
fire-place  and  furnace  bars  from  dust  and 
scoria.  This  has  a  dead  plate,  to  separate 
the  ash-pit  from  the  heating  flues ;  x, 
heating-pipe,  rising  from  the  boiler  coil 
which  posses  round  the  internal  wall  iu 
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the  flue,  and  is  thus  defended  from  the 
radiant  heat  of  the  fiiel  on  all  sides  but 
one :  this  heating-pipe  is  continued  from 
the  upper  part  of  the  fire-chamber  into 
the  building ;  z  is  the  return-pipe  which 
enters  the  lower  part  of  the  furnace,  and 
passes  through  the  bearing  bars  of  the 
fire  grating  to  prevent  their  overheating.'* 

The  want  of  an  equal  diflusion  of  heat 
in  these  pipes  arises  from  the  friction 
and  number  of  bondings,  and  hence  the 
same  quantity  of  fuel  expended  in  the 
frimace  wiU  not  heat  the  same  amount  of 
air  as  it  wotdd  do  were  the  temperature 
more  uniform  in  them.  In  regard  to  the 
quantity  of  pipe  used  in  the  furnace  coil, 
it  appears  from  pretty  correct  data  that 
it  should  amount  to  frx>m  a  seventh  to  a 
fourth  of  the  whole  extent  of  heating-pipe 
employed ;  and  although  by  this  system 
the  pipes  become  much  sooner  heated 
than  by  any  other,  it  does  not  follow  that 
the  room  or  hothouse  to  which  it  is 
attached  will  be  warmed  sooner  than  by 
a  well-appointed  hot-water  apparatus  of 
more  simple  construction. 

'^  This  great  rapidity  of  heating  is,  how- 
ever^ no  advantage  in  many  situations. 
The  apparatus  being  as  quickly  cooled  as 
it  is  heated,  and  its  general  temperature 
rapidly  fluctuating  at  eveiy  variation  of 
the  combustion  in  the  frunaoe,  in  all 
places  where  permanency  and  uniformity 
of  temperature  are  essential,  the  low- 
pressure  apparatus,  in  which  a  great  body 
of  water  acts  as  a  regulator  as  well  as  a 
reservoir  of  heat,  is  to  be  preferred ;  and 
it  is  obvious  that  the  same  quantity  of 
heating  sur&ce,  at  the  same  temperature, 
in  every  variety  of  warming  apparatus, 
heats  the  same  quantity  of  air.  From 
the  comparatively  small  sur&ce  of  pipe 
exposed  to  the  radiant  heat  of  the  frir- 
nace,  and  the  high  temperature  at  which 
the  smoke  escapes  from  it,  the  coiled-pipe 
boiler  has  been  thought  much  less  eco- 
nomical of  fuel  than  the  low-pressure 
boiler.  It  is  not  found  to  be  so  in  prac- 
tice. All  circumstances  being  similar, 
the  high-pressure  coil  requires  about  the 
same  quantity  of  fuel  that  is  necessary 
for  a  common  boiler.'* — ^Bebnan  in  Hut, 
of  Heating,  S^, 

The  mode  of  connecting  Perkins'  hot- 
water  pipes  is  both  ingenious  and  secure. 
Thejr  are  of  wrought-iron,  and  are  ^  of 
au  inch  thick ;  the  iron  of  which  they 


are  made,  being  roUed  out  into  sheets  of 
the  requisite  width  and  thickness,  is  then 
brought  close  at. the  edges  and  welded 
togeUier.  They  are  in  general  12  feet  in 
length,  and  are  screwed  at  each  end,  and 
proved,  by  hydraulic  power,  to  resist  an 
internal  pressure  of  3000  lb.  to  the  square 
inch ;  and  from  the  ductility  and  purity 
of  the  metal,  they  are  easily  bent,  when 
cold,  into  coils  of  different  sizes  and  8hi^)e8. 
Mr  Richardson,  in  a  very  interesting 
work  on  warming  and  ventilation— evi- 
dently written  in  support  of  this  mode 
of  heating— thus  describes  the  mode  of 
joining  the  pipes :  '^  When  two  tubes  are 
to  be  joine<(  the  ends  are  placed  within  a 
socket  forming  a  right  and  left  band- 
screw,  the  edge  of  one  tube  being  flat- 
tened and  the  other  sharpened ;  they  are 
then  screwed  so  tight,  that  the  sharpened 
edge  of  one  pipe  is  indented  in  the  flat- 
tened surfiice  of  the  other.  The  great 
advantage  of  these  joints  is,  that  they  can 
be  taken  to  pieces  in  the  event  of  altera^ 
tions  being  required,  which  is  in  all  other 
cases  a  veiy  different  aflair.** 

EckstHnandBuM^smetkodr-^^gAlZ.— 
The  merits  of  this  invention  are,  that  mo- 
Pig.  178.  ^i^^  »  P^!^ 

by  means  of  a 

flybuiltinihe 
chimney,  and 
turned  by  the 
smoke  of  the 
boiler  flue.  It 
is  a  happy 
application  of 
dynamical 
principles  to 
overcome  one  of  the  most  constant  of 
nature*s  laws  by  the  development  of  an 
antagonist  force.  The  plan  has,  however, 
seldom  been  adopted,  although  it  is  car 
pable  of  being  applied  in  cases  otherwise 
difficult,  and  which  cannot,  by  the  more 
simple  apparatus^  be  effected.  A  pecu- 
liar singularity  in  this  invention  is,  that 
the  boiler  may  be  placed  in  a  garret,  and 
the  hot  water  forced  downwards.  The 
boiler,  which  may  be  either  open  or 
closed,  has  a  pipe  a  fixed  to  its  circum- 
ference, which  may  be  carried  in  any  direc- 
tioD,  either  upwards,  dowiiwards,  or  hori- 
zontally,  but  finally  must  return  exactly 
to  the  centre  of  the  boiler  at  h.  The  float 
e  is  fixed  on  centres,  and  revolves  fr'eely 
in  the  boiler.    The  rapid  rotation  of  the 


^ 


J 
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float  imparts  centrifugal  force  to  the  water, 
caudng  it  to  riae  higher  at  the  sides  than 
at  the  centre  of  tbe  lx>iler ;  and  the  velocity 
with  which  the  float  moves  determines  the 
eitent  of  this  deviation  from  the  leveL 

According  to  Hood's  calculations  as  to 
the  drculating  power  of  this  apparatus, 
it  .would  appear  that,  if  the  velocity  of 
rotation  be  such  as  will  impart  a  centri- 
fugal force  sufficient  to  raise  the  water  in 
the  boiler  1  inch  higher  at  the  peripheiy 
than  in  the  centre,  there  will  then  be  a 
preasore  of  246^  grains  on  the  square  inch 
upon  the  pipe  a  more  than  upon  the  pipe 
hj  if  the  temperature  of  the  water  be  about 
180**.  This  additional  pressure,  he  ob- 
serres,  will  allow  the  water  in  the  pipe  a 
to  descend  42  feet  below  the  boiler,  if  it 
does  not  lose  more  than  6°  of  heat  before 
it  rstom  back  again  through  the  pipe  b; 
if  it  loses  10%  it  will  descend  only  254''. 

M,  Bannemain's  mode  of  hooting. — Fig. 
174  shows  a  section  of  tins  early  mode  of 

Fig.  174. 


heating,  in  which  a  is  the  boiler;  d  a  feed- 
pipe; o  a  stop-cock,  for  regulating  the 
qoantily  of  ascending  hot  water;  h  the 
pipe  by  which  the  hot  water  ascends 
from  the  boiler  into  the  heating  pipes  e  e. 
These  heating  pipes  have  a  gradual  slope 
towards  the  boiler,  to  which  the  water 
returns  by  the  pipe  «,  carried  nearly  to 
the  bottom.  In  this  way  the  water,  cooled 
by  being  circulated  through  a  long  series 
of  pipes,  is  being  constantly  returned  to  the 
lower  part  of  the  boiler,  where  it  receives 
a  fresh  amount  of  heat;  and  being  thus 
rendered  lighter,  rises  up  the  pipe  h,  and 
descends  the  inclined  planes  of  tiie  pipes, 
losing  a  portion  of  its  heat  by  the  way,  and, 
at  tlhB  same  time,  increasing  in  density; 
the  Telocity  of  the  current  depending  on 
the  difoence  between  the  temperature  of 
the  water  in  the  boiler  and  that  in  the 
dflBoending  pipe.     At  the  bluest  point  of 

TOL.  L 


the  apparatus  is  a  pipe  s,  furnished  with 
a  stop-cock  for  the  escape  of  the  air  which 
the  cold  water  holds  in  solution  on  enter- 
ing the  boiler.  The  water  that  rises  along 
with  it  is  received  into  the  vessel  h.  The 
arrangements  of  this  apparatus  are  excel- 
lent: they  have  been  taken  as  a  model 
in  many  subsequent  methods,  although, 
as  has  been  remarked  by  Tomlinson  in 
his  useful  ''Treatise  on  Warming  and 
Ventilating,''  the  merits  of  the  inventor 
have  not  always  been  acknowledged. 
This  method  is  correct  in  principle  as  re- 
gards sufficient  length  of  piping,  in  which 
respect  almost  eveiy  other  is  defective. 

WatsovCs  mode  <if  heating, — ^This  mode 
of  heating  differs  in  some  of  the  de- 
tails, particularly  in  the  boiler,  from 
most  others,  as  will  be  seen  by  Uie  an- 
nexed cuts.  It  has  been  used  by  the  in- 
ventor for  some  years,  and  has  given  satis- 

Pig.  175.  r-^  ^®*,^^?- 

The  boil- 
er a  a,  in 
fig.  .175, 
is  within 
the  house 
and  left 
exposed 
at  top, 
which  dl 
boilers 
shouldbe 

where  economy  of  fuel  is  an  object  From 
the  furnace  (the  heat  passes  up  through  the 
under  part  of  the  boiler,  through  the  open- 
ing shown  at  c,  as  indicated  by  the  arrows, 
and  continues  on  between  the  upper  and 
underparts  of  the  boiler  until  it  reaches  the 
flue  which  proceeds  horizontally  along  the 
back  wall  of  the  house  d,  finally  escaping 
by  an  upright  flue  at  the  fkrther  end.  The 
hot-water  pipes,  e  e,are  of  the  usual  size,  and 

Fig.  176. 


r*~ir"6  J 

« 

a 

+-  1 

4^    ii 

laid  in  the  usual  position.  An  aperture,  a  a, 
on  each  side  of  tiie  door  frame,  (fig.  176,) 
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is  left  open  for  the  admiBsion  of  cold 
air,  which,  being  heated  in  passing  the 
sides  of  the  furnace,  flows  into  the  flue, 
increasing  the  draught,  and  carrying  in 
a  considerable  quantity  of  heat  Two 
bricks  are  left  movable  oyer  the  door 
fi:ame  h  b,  for  the  purpose  of  taking 
out  the  soot    Fig.   177  shows  section 

Fig.  177. 


of  the  ash-pit  a  a;  fire-place  h  h;  and 
boiler  e  c  This  boiler  presents  a  very 
considerable  surface  to  the  fire,  the  lower 
part  being  exposed  on  all  sides  excepting 
the  end  next  the  furnace  door,  and  the 
upper  part  of  it  along  its  bottom  and  one 
end.  The  whole  of  ihe  upper  surface  of 
the  boiler,  by  being  uncoyered,  excepting 
where  the  4-inch  side  of  the  flue  rests,  is 
giying  out  its  heat  to  the  house. 

CruHghantt    mode    of  heoHng   by   hot 
tpofcr.— Mr  Cruikshanks  has  detailed  his 


method  at  length,  accompanied  with  the 
necessary  illustrations,  in  ''The  Horticul- 
tural Society's  Transactions,"  yoL  i.  p. 
513,  new  series.  A  condenised  account 
of  it  appears  in  ''Paxton's  Magazine," 
yol.  ii.  p.  249,  from  which  we  make  the 
following  extract : — ^"  The  writer  suggested 
the  mode  of  heating  the  water  to  a  friend 
in  France,  who  had  built  a  small  green- 
house in  front  of  his  dining-room,  where 
there  was  no  conyenient  place  to  erect 
the  brickworkfor  a  common  boiler,nor  any 
chimney  into  which  a  flue  could  be  turned. 
It  occurred  to  him  that,  by  haying  a  small 
cylinder  boiler  constructed  like  those  ori- 
ginally employed  in  the  high-pressure 
steam-engine,  containing  the  furnace  in  a 
smaller  cylinder  within  the  first,  and  sur- 
rounded by  the  water,  no  brickwork 
would  be  required;  and  that  by  bmning 
a  mixture  of  charcoal  and  cinders^  the 
inconyenience  of  smoke  would  be  ayoided, 
and  sufiicient  draught  obtained  by  a 
moderate  length  of  stoye  pipe  passing 
through  the  roof  This  plan  was  adopted, 
and  answered  completely. 

Fig.  178  is  a  yertical  longitudinal  sec- 
tion ;  ab  cd  the  outer  cylinder  or  boiler, 
3  feet  long  and  1  foot  in  diameter;  «  the 


Fig.  178. 


fire-place ;  /  the  door,  lined  with  a  mix- 
ture of  fire-clay  and  pimiice-stone ;  ^  the 
ash-pit>  furnished  with  a  drawer  of  sheet- 
iron.  The  fire-place  and  ash-pit  are  con- 
tained in  the  inner  cylinder,  which  is  half 
the  length  of  the  boiler,  and  9  inches 
in  diameter.  From  the  back  of  the 
fire-place,  an  elliptical  flue  h  proceeds 
nearly  to  the  end  of  the  boiler,  then 
returns  again  towards  the  front,  and 
passes  out  at  i into  the  chimney  k:  lis 
a  cyUnder  for  supplying  the  boiler  with 
water,  and  allowing  for  its  expansion 
when  heated ;  m  m  the  water  pipes,  con- 
nected with  the  boiler  by  screws  or 
flanges  at  o  o.    The  pipes  are  elliptical, 


which  shape  combines  in  some  measure 
the  strength  of  the  circular  with  the  ex- 
tended surfiuse  of  the  flat  form.  The  pipee 
are  only  12  feet  long,  but  the  circulatioii 
is  so  rapid  that  the  boiler  would  serre 
for  a  much  greater  length ;  n  is  an  air- 

pip©' 

''  This  small  apparatus  has  answered  so 
well,  and  appears  to  ofier  so  many  adyan- 
tages  oyer  a  boiler  set  in  brickwoik,  that 
the  author  has  been  led  to  consider  how 
the  plan  might  be  improyed  upon,  and 
applied  to  heating  houses  of  larger 
dimensions  with  any  sort  of  fueL  This 
might  probably  be  accomplished  by  con- 
structing the  apparatus  according  to  one 
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or  oUier'of  the  pUns  oSbnA,  figs.  179  pared  with  the  eurfius  expowd  to  the  heat 

tnd  160,  "  where  the  same  general  prin-  from  the  fire,  and  the  uraDgement  of  the 

dpke  are  followed  aa  in  that  already  parts  is  better  calctilat«d  to  promote  a 

ikicribed ;  bat  the  boiler  and  fiiniace  rapid  circulation  of  the  water  in  the  pipeo. 

tn  ao  fbrnied  that  a  smaller  qoaiitity  of  For  this  pnr^oee  the  cylinder  I,  fig.  179, 

nter  !■  contained  between  them  com-  instead  of  b^g  placed  at  the  same  end 


Kg.  179. 


of  the  boiler  aa  the  pipes,  as  ia  fig.  178, 
i»  ramored  to  the  opposite  end,  and  the 
upper  end  is  connected  with  it ;  conse- 
qoenUy  the  water  enters  from  the  lower 
pipe  at  (Hie  extremity  of  the  boiler,  paeeea 
thiot^  its  whole  length  over  the  sur- 
bxet  of  the  fnmace  and  flue,  becoming 
gradoally  heated  in  its  passage,  and  then 
rim  throDgh  the  cylinder  into  the  upper 
pipe,  thns  flowing  in  a  constant  and  regu- 
i*t  current  through  the  whole  apparatus. 
In  fig.  179,  the  front  of  the  fire-place, 
when  ignited  fiiel  would  be  inoonvenient, 


is  occupied  with  a  lai^  fire-tile  '  dead 
plat«,'  p,  on  which  a  supply  of  fiiel  may 
be  heated,  previous  to  its  being  pushed 
forward  on  the  grate;  7  is  a  bridge  formed 
of  fire-clay,  in  one  piece,  which  may  be 
removed  when  the  flue  requires  cleaning. 
The  flue,  instead  of  passing  through  the 
top  of  the  boiler,  is  bronght  out  at  the 
front,  where  it  turns  upwards,  and  is  in- 
tended to  be  carried  into  a  common 
ohimney,  Thns,  the  furnace  and  flue 
being  fixed  only  to  the  front,  and  uncon- 
nected with  any  other  part  of  the  boiler. 


164 


HEATING  AS  APPLIED  IN  HORTICULTURE. 


the  whole  may  be  removed  in  a  few 
minutes  should  any  repair  be  necessary." 

This  furnace, "  tliough  well  adapted  for 
burning  coke,  cinders,  or  dry  wood,  would 
perhaps  not  answer  well  for  coal,  as  the 
smoke  would  be  so  much  chilled,  by  con- 
tact with  the  metallic  surfisuse  of  the  fire- 
place, that  the  flue  would  be  liable  to 
become  fouL  This  might  be  prevented 
by  constructing  the  furnace  as  in  fig.  180, 
lining  it  throughout  with  fire-brick  :  s  is 
an  inclined  plime  of  fire  tiles,  on  which 
the  fuel  is  to  be  spread  when  first  put 
into  the  furnace  :  t  are  air-passages, 
between  the  fire-bricks  and  the  case  of 
the  furnace,  leading  firom  the  front,  and 
having  openings,  «  «,  into  the  fire-place, 
at  the  joints  of  the  bricks,  above  the  in* 
clined  plane.  A  regulated  supply  of  air 
being  admitted  through  these  openings, 
would  mix  with  the  vapours  rising  from 
the  coal,  and  in  a  great  measure  efiect  the 
combustion  of  the  smoke  in  passing  over 
the  fire,  and  through  the  heated  passage  m. 
The  boiler  should  be  placed  within  the 
house,  either  under  the  plant  stage,  or  in  a 
pit  sunk  below  the  level  of  the  floor;  the 
end  only  being  built  into  an  opening  in 
the  wall,  for  the  purpose  of  supplying  the 
fire  with  fuel  firom  the  back  sheds.** 

Sir  Joseph  Paxton,  in  reviewing  the 
preceding  plan  of  heating,  with  his  usual 
intelligence  and  good  sense  ofiers  the 
following  remarks,  which  are  in  accord- 
ance with  our  own  opinion.  Although 
we  have  not  had  any  opportunity  of  see- 
ing the  apparatus  in  operation,  we  per- 
fectly comprehend  the  advantages  likely 
to  arise  firom  its  use ;  the  principle  of 
which  is,  that  heat  would  be  thrown 
much  sooner  into  a  greenhouse,  upon 
the  approach  of  a  sharp  frost,  for  ex- 
ample, by  this  means,  than  by  those  in 
more  general  use;  and  if  this  can  be 
efiected^  it  will  render  heating  by  hot 
water  perfect  The  following  are  the 
remarks  to  which  we  have  referred : — 
''Mr  Cruikshanks  seems  confident  that 
on  this  principle  a  much  greater  pro- 
portion of  the  heat  generated  by  the 
combustion  of  the  fuel  may  be  com- 
municated to  the  atmosphere  of  the 
bouse,  and  that  with  less  loss  of  time 
than  by  any  of  the  methods  now  in  use. 
The  flue,  or  flues,  surrounded  with  water, 
may  doubtless  be  constructed  in  such  a 
manner,  that  the  heated  air  and  vapours 


passing  through  them'  may  be  so-  far  de- 
prived of  their  caloric  as  to  enter  the 
chimney  at  a  temperature  little  above 
that  of  the  water ;  and  beyond  this  point 
the  economy  of  hiel  cannot  possibly  be 
carried.  To  limit  the  loss  of  heat  by  the 
chimney  is,  of  course,  a  desideratum  in 
any  mode  of  warming  buildings;  but 
it  appears  to  be  overlooked  in  many  plans 
proposed  for  the  purpose,  especially  in 
those  for  employing  oil  and  other  fluids, 
at  a  temperature  considerably  above  the 
boiling  point  of  water.  As  the  heated  air 
and  vapours  must  necessarily  enter  the 
chimney  at  a  higher  temperature  than 
that  of  the  fluid  in  the  boiler,  the  loas  of 
heat  will  be  greater  in  proportion  as  that 
temperature  is  increased. 

''  There  is  another  circumstance  con- 
nected with  the  plans  alluded  to,  that 
does  not  appear  to  be  taken  into  consider- 
ation at  all— the  great  capacity  of  water  for 
heat,  compared  with  most  other  fluids — 
oil,  for  instance,  or  mercury.  Water,  it 
is  well  known,  in  being  heated  any  num- 
ber of  degrees,  absorbs  twice  as  much 
caloric  as  an  equal  bulk  of  oil  or  mercury ; 
and^  consequently,  a  given  bulk  of  water 
at  212%  in  cooling  down  to  60*^that  is, 
in  losing  152^  of  sensible  heat— will  warm 
the  surrounding  atmosphere  as  much  as 
an  equal  bulk  of  oil  or  mercury  would  do 
in  cooling  from  364°  to  60°,  or  in  losing 
304°  of  sensible  heat,  as  indicated  by  the 
thermometer.  Such  being  the  case,  if 
oil  or  mercury,  or  almost  any  substuice 
that  can  be  named,  could  be  compared  in 
point  of  economy,  safety,  and  cleanliness 
as  a  material,  with  water  at  or  under  the 
boiling  point,  still  it  would  be  inferior  to 
water  in  point  of  economy  as  r^ards  the 
consumption  of  fuel." 

The  apparatus  represented  by  fig.  178 
is  constructed  of  copper,  and  costs  about 
£9 :  for  a  house  30  feet  in  length,  it  would 
not  cost  £13.  In  the  plans,  figs.  179  and 
180,  the  outer  case  or  boiler  is  supposed 
to  be  cast-iron,  as  well  as  the  case  of  the 
furnace  in  fig.  180,  and  all  the  other  parts 
in  copper.  The  whole  might  be  made  of 
cast-iron ;  but  there  would  be  a  risk  of 
its  cracking  in  those  parts  exposed  to  the 
fire.  Plate-iron  or  tin-plate  might  be 
employed,  either  wholly  or  in  part ;  but 
cast-iron  and  copper  would  perhaps  be 
preferable  materials.  With  respect  to  the 
pipes,  when  made  of  sheet-copper,  or  zinc. 
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or  tan-plate,  they  are  better  calculated  to 
disperse  the  heat  than  those  of  cast-iron 
commonly  used,  which  are,  perhaps,  ex- 
cept in  point  of  strength,  the  worst  that 
can  be  employed.  They  expose  a  smaller 
sur&ce  in  proportion  to  the  water  they 
contain,  than  pipes  of  any  other  shape ; 
and  from  the  thicknessof  metal — never  less 
than  three-eighths  of  an  inch,  and  frequent- 
ly more— they  oppose  a  direct  obstacle  to 
the  ready  transmission  of  the  heat  from 
the  water  to  the  surrounding  atmosphere. 
"No  reservoir  is  attached  to  the  appa- 
ratos  above  described;  but  on  a  large 
scale  it  would,  of  course,  be  necessary,  the 
quantity  of  water  being  small,  and  there 
being  no  mass  of  brickwork  to  act  as  a 
reservoir  of  heat.  This  purpose,  however, 
is  evidently  much  better  answered  by  a 
dstem  of  water  within  the  house  than  by 
a  boiler  and  brickwork,  from  which  much 
heat  is  dissipated  in  the  back  shed ;  but 
to  prevent  loss  of  time  in  applying  the 
heat  in  severe  weather,  it  should  be  so 
connected  with  the  pipes  that  the  water  in 
them  may  be  sufficiently  heated  to  warm 
the  house  before  it  is  allowed  to  pass  into 
the  reeervoir." 

Rogert  mode  of  heating. — Experience, 
accoiding  to  Mr  Rogers,  led  him  to  adopt 
a  conical  form  of  boiler  in  preference  to 
the  cylindrical  one  he  commenced  his 
experiments  with.  He  also  abandoned 
copper  on  account  of  its  being  corroded 
in  a  few  months  by  the  sulphur  dis- 
engaged from  the  coke.  He  at  first  had 
doubts  as  to  the  prudence  of  adopting 
cast-iron,  thinking  that  the  unequal  ex- 
pansion might  cause  the  boUer  to  crack — 
not  at  all  an  unfrequent  circumstance 
when  that  metal  is  employed ;  and  also 
that,  on  account  of  the  greater  thick- 
ness required,  that  metal  would  be  longer 
Fig.  181.  in  heating    than 

copper — a  suppo- 
sition entertained 
by  many,  though 
practically  the  dif- 
ference is  scarcely 
perceptible.  The 
following  is  thd 
description  in  his 
own  words,  taken 
from  the  "  Garden- 
ers* Magazine," 
xvi.  p.  132  :— 
Fig.  181  ^'  is  a  front  view  of  the  boiler 


as  at  present  constructed  of  cast-iron :  the 
interior,  a  sugar-loaf-shaped  cone  (indi- 
cated by  the  dotted  lines,  fig.  183,)  being 
the  furnace,  which  is  filled  with  fuel  from 
an  upper  orifice,  a.  A  circular  fire-grate 
is  fixed  just  within  the  bottom  of  the 
boiler ;  and  the  aperture  &,  seen  in  front, 
is  intended  solely  to  remove  chnkers 
which  may  form,  or  friel  when  the  fire 
is  extinguished:  at  other  times  it  is 
closed  with  a  fire-brick  plug,  and  should 
never  be  opened  except  when  absolutely 
necessary." 

Fig.  182  '^  is  a  side  view  of  the  boiler, 
where  it  is  represented  as  attached  to  a 


range  of  pipes ;  /and  r  are  the  flow  and 
return  pipes,  and  d  a  flange  for  examining 
and  deaiung  the  boUer  when  necessary. 
Into  this  flange  is  fixed  a  small  pipe, 
which,  being  connected  upwards  with  the 
supply  cistern  «,  and  downwards  with  the 
cock  or  tap  A,  serves  to  fill  and  empty 
the  apparatus.  The  supply-cistern  e  acts 
also  as  an  expansion-cistern,  to  receive 
the  volume  of  water  increased  by  heat" 

Fig.  183  ''shows  the  most  convenient 
mode  of  setting  the  above,  exhibited  by  a 
front  view.  A  solid  base  being  built,  with 
an  aperture  in  itscenti'e  open  to  the  front, 
as  high  as  the  desired  depth  of  the  ash- 
pit, tihe  boiler  is  fixed  upon  it,  and  the 
brickwork  carried  up  to  its  lower  flange 
or  rim.     The  side  walls  should  then  be 
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raised  in  4-inoh  work,  level  with  the  top 
of  the  boiler,  or  as  shown  in  our  fig. :  a 

Tig,  188. 


is  the  ash-pit;  5 the  boiler;  ethe  aper- 
ture in  front  of  the  boiler,  closed  with 
fire-brick ;  e  and  d  two  bars,  one  for 
supporting  the  fire-brick  plug,  and  the 
other  fitting  to  the  rim  of  the  boiler,  to 
support  a  slate  which  encloses  the  fix)nt ; 
//is  the  chamber  around  the  boiler, 
fiUed  with  sawdust  as  a  non-conductor  of 
heat;  and  a  layer  of  sawdust  extends 
over  the  top  of  the  boiler  under  the  slate 
slab  ff  gy  which  is  fitted  over  the  brick- 
worl^  an  aperture  being  out  in  it  to  allow 
the  throat  of  the  furnace  to  pass  through." 

The  chimney  rises  from  the  top  of  the 
boiler,  in  which  is  placed  a  small  door  for 
supplying  the  fuel.  ''  This  chinmey  must 
not  exceed  4  or  5  feet  in  height,  and  its 
area  must  in  no  case  exceed  the  area  of 
the  mouth  of  the  fiimace."  A  damper 
is  also  placed  in  the  chimney  to  regulate 
the  draught  ''The  aperture  of  the 
boiler,  which  is  closed  with  fire-brick, 
and  the  front  of  the  ash-pit,  should  also 
be  closed  by  a  door  or  blower,  having  a 
regulator  to  admit  or  exclude  draught. 
A  blower  is  preferable  to  a  door,  as  hinges 
are  always  liable  to  rust,  and  then  break 
or  strain ;  and  it  is  important  to  be  able 
to  close  the  ash-pit  pretty  accurately." 

Fig.  182,  already  referred  to,  exhibits  a 
side  view  of  the  boiler  and  the  connection 
of  the  pipes.  '*  In  the  first  place,"  says 
Mr  Rogers,  ''the  whole  of  the  pipes  should 
if  possible  be  above  the  boiler.  One  foot 
is  sufficient ;  but,  when  convenient^  the 
higher  the  better.  When  2  or  3-inch 
pipe  is  used,  the  pipes  may  rise  uniformly 


about  1  inch  in  20  feet  from  a  and  6  to  e, 
on  which,  being  thus  the  highest  point  of 
the  pipes,  an  air-cock  is  placed.  But  if 
4-inch  pipes  be  employed,  it  is  better  that 
a  should  be  the  highest  point,  and  the  air- 
cock  placed  there;  and  that  the  pipes 
should  fall  imiformly  1  inch  in  20  feet 
from  a  to  c,  and  from  e  to  5 ;  indeed,  this 
is  generally  the  best  arrangement,  where 
not  inconvenient."  Why  Sie  position  of 
the  pipes  should  be  thus  reversed  because 
they  difier  in  size,  will  be  found  explained 
in  section  Cause  op  Circulation.  "  From 
h  the  return  pipe  r  should  descend  either 
perpendicularly,  or  with  as  steep  an  in- 
clination as  possible  to  the  bottom  of  the 
boiler.  The  supply  cistern  t  must  be  so 
placed,  that  its  bottom  is  not  lower  than 
the  highest  point  of  the  pipes.  The  top 
of  the  steam  valve,  %  shotdd  be  level  with 
the  supply  cistern.  Just  below  the  valve 
on  the  steam-pipe  may  be  fixed  a  small 
cock,  hy  connected  with  a  pipe  laid  into 
the  house,  by  which,  whenever  the  water 
boils,  the  hoiise  may  be  steamed.  In 
small  apparatuses  this  will  happen  pretty 
fr^uently ;  but  in  large  houses,  in  order 
to  insure  this  advantage,  a  stop-cock  or 
sluice  should  be  placed  on  the  flow-pipe/ 
by  which  the  circulation  being  intercepted, 
the  water  in  the  boiler  may  at  any  time 
be  raised  to  the  boiling  point  in  a  few 
minutes."  This  mode  of  heating  has  been 
popidar,  and  justly  so;  and  one  of  its 
most  striking  advantages  is  the  long 
duration  of  steady  heat,  rendering  it 
valuable  to  amateurs  who  do  not  keep 
people  for  the  purpose  of  attending  to 
their  fires.  It  is  adapted  also  to  lai^ 
as  well  as  small  houses,  or  pits,  and  has 
been  known,  when  properly  regulated,  to 
maintain  its  heat  for  twelve  hours  without 
attention.  The  boilers  are  so  constructed, 
that  they  may  be  taken  to  pieces  to  be 
thoroughly  cleaned,  which  all  boilers 
require  less  or  more  according  to  the 
purity  and  quality  of  the  water  used  in 
them. 

Betties  mode  of  heoHng, — The  object  here 
aimed  at  is  to  combine  the  principles  of 
heating  by  hot  air  and  hot  water  at  the 
same  time.  The  figs.  184  and  185  will 
show  the  construction,  the  former  being  an 
elevation,  and  the  latter  an  interior  sec- 
tion of  the  apparatus.  Mr  R.  explains  its 
operation  as  follows  : — "The  inner  casing 
which  contains  the  fire  has  a  double  or 
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ontdde  oasiiig  cast  upon  it»  vith  two 
opeoiogiH^  one  on  each  side,  called  the 

Pig.  184.  i^g"^       .  ^^ 

egress     pipes ; 

the  one  convey- 
ing  the  cold 
water,  and  the 
other  takmg 
away  the  warm, 
which  causes 
the  circulation 
within  the  cis- 
tern; while  the 
third  case  or 
outside  cover- 
ing is  placed 
about  4  inches 
from  the  double 
coverings  leav- 
ing sufficient 
room  for  a  continued  current  of  air  to  pro- 
ceed into  the  chamber  to  be  heated.    It  is 

here  where  so  many 
blimder.  Air  ought 
not  to  be  roasted  or 
boiled;  it  ou^t  to 
be  gradually  heated 
to  a  certain  temper- 
ature, and  that  tem- 
perature must  not 
range  beyond  85^  to 
95'':'' Mr  Bettie  tak- 
ing summer  heat  at 
75%  which  is  the  tem- 
perature he  aims  at 
producing  in  struc- 
turesheated  uponhis 
principle.  On  the  cut 
a  steam  gauge-tube 
of  glass  will  be  seen,  which  will  show  at 
all  times  the  height  of  water  in  the  boiler 
and  cistern;  the  ^ught  and  consequently 
tlie  combustion  of  fuel  are  regulated  by 
a  well-contrived  air-tight  door  and  ash- 
pit register. 

For  h«f>t'"g  greenhouses  and  conserva- 
traies,  where  a  more  powerful  and  more 
permanent  apparatus  might  be  found 
difficult  to  place,  this  would  be  found  a 
uaefol  substitate,  as  for  such  purposes  it 
mig^t  be  fitted  up  in  a  porteble  state, 
having  the  pipes  attached  to  it  by  union 
or  flai^  joints.  To  be  of  use  as  a  radiator 
of  heat  from  its  sides,  or  for  heating  air 
made  to  pass  between  the  outer  casings, 
it  would  require  to  be  placed  inside  the 
hooae. 


Fig.  186. 


Siimpgon's  mode  of  heaHng, — The  spiral 
boiler,  of  which  the  annexed  cut,  fig.  186, 

will  give  a  very  per- 
fect idea,  will  be  seen 
from  its  construction 
to  possess  a  very  im- 
portant advantage 
over  most  others. 
The  fire,  is  placed  un- 
der the  boUer,  as  in 
most  other  cases;  but 
the  smoke  and  heat 
which,  in  others,  ra- 
pidly pass  off  in  the 
direction  of  the  flue 
or  chimney,  in  this 
pass  upwards  through  the  boiler,  and  for 
a  considenible  way  above  it^  around  which 
the  spiral  portion  of  the  boiler  is  con- 
tinued, abstracting  the  heat  from  the  flue 
as  &r  as  the  set-off  of  the  flow-pipe.  The 
direction  of  the  flue  is  indicated  by  the 
arrows;  a  is  the  place  for  lighting  the  fire; 
h  hole ;  c  flow-pipe ;  d  return-pipe ;  e  cy- 
lindri(»l  feeder  for  fuel,  with  air-tight 
cover.  The  simplicity  of  its  construction 
enables  any  mason  to  fit  it  up  with  the 
greatest  ease ;  indeed,  all  that  is  required 
is  merely  to  enclose  it  within  a  casing  of 
brickwork. 

CoUam  and  ff attends  syHem — Figs.  187 
and  188. — ^These  highly  respectable  en- 
Fig.  187. 


Fig.  188. 


f3 


gineers  were  amongst  the  earliest  im- 
provers in  heating  by  hot  water,  and  their 
boiler  is  considered  to  this  day  as  being 
amongst  the  most  effective.  It  is  of  the 
horse-shoe  shape,  and  forms  the  roof  of 
the  fire-chamber,  thereby  lessening  the 
amount  of  building,  and  that  in  a  part  of 
the  furnace  which,  in  general,  is  the  first 
to  give  way.  The  edges  of  the  boiler  are 
set  upon  brickwork,  and  the  heat  may 
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tttber  be  brought  to  pU;  upon  half 
of  the  extfliior  sur&ce  of  the  boiler,  by 
being  made  to  tuin  at  the  throat  into  a 
narrow  flue  vhioh  enoompasses  the  boiler; 
or  If  the  boiler  is  aet  on  open  brickwork, 
the  flame  will  play  round  a  large  portion 
of  its  Bur&ce,  while  the  bottom,  forming 
the  top  of  Ihe  fumaoe,  has  the  whole  force 
of  the  fire  acting  on  it 

Burbidffe  and  Haa^$  hnler  and  fur- 

vact. — Fig.  189  is  a  seotion  of  the  boil- 

_      „  er,  ftinisce, 

Fig.  189.  -    -      - 


face  to  its 
aetion ;  the  whole  surface  of  the  boiler 
being  axpoBed  to  the  joint  action  of  the 
fire  and  heated  fluids,  as  well  as  a  con- 
nderable  portion  of  the  conducting-pipeB, 
It  will  also  be  observed  that  the  sidea 
of  the  boiler  are  ribbed,  which  adds 
greatly  to  the  surface  exposed  to  the  fire, 
and  to  the  strength  of  the  boiler.    Thesetr 


ting  of  this  boiler  is  simple,  and  the  soot 
easily  remoTed.  In  no  place  is  tiie  fuel  in 
contact  with  the  boiler:  in  every  case  where 
it  is  BO,  we  apprehend  great  lose  of  fiiel 
from  the  rapid  abstraction  of  heat,  caus- 
ing imperfect  combustion.  This  apparatus 
is  greatly  improved  by  having  Sytveeter's 
patent  fire-doors,  which  are  fitted  with 
great  accuracy,  admitting  of  the  utmost 
precision  of  regulation— a  point  of  the 
greatest  importance  in  arranging  the 
action  of  the  fire.  An  evaporating  pan 
forma  a  cover  to  the  top  of  the  fiiniace, 
easily  removed  and  replaced,  for  the  pur- 
pose of  cleaning  the  boiler.  It  also  acta 
as  a  reverberator,  and  should,  under  ordi- 
naiy  circumstajices,  be  filled  with  non- 
conducting materials,  such  as  fine  sand ; 
and  in  cases  where  the  boiler  is  fixed  inside 
the  house,  it  may  be  the  means  of  rapidly 
saturating  the  atmosphere  with  moisture 
by  evaporation.  By  placing  the  boiler 
within  the  house  in  a  niche  in  the  back 
wall,  and  managing  the  fire  from  without, 
a  great  saving  of  fuel  will  be  the  result. 

Corrugated  boilers,  such  as  the  aboTe, 
have  been  adopted  with  the  view  of  gain- 
ing increased  heating  surface  by  their 
projeotions;  but  this  application  has 
betni  found  liable  %o  some  objection,  the 
draught  being  sometunes  impeded  by 
soot  collecting  in  the  interstices  between 
the  ribs— al^ough  some  are  cast  with 
external  ribs,  of  a  form  which  obviates 
this  inconvenience.  Wrought-iron  boilers 
have  been  constructed,  by  the  insertion  of 
iron  pins  into  those  parts  act«d  on  by  the 
heat,  and  projecting  into  the  &mace  and 
flues,  so  as  to  catch  the  efiect  of  the 
flame;  but  those  do  not  appear  to  stand 
high  in  public  estimation. 

Wa  observe  an  important  notice  in 
Messrs  Burbidge  and  Healy's  prospectus, 
namely,  that  if  a  correct  plan  of  a  honse 
or  pit  to  be  heated  be  forwarded  to  them, 
the  whole  apparatus  will  be  supplied,  so 
that  any  intelligent  labourer  and  brick- 
Wer  can  put  it  together  without  the  aid 
of  any  mechanic  whatever. 

The  following  are  given  by  Messrs  Bor- 
bidge  and  Healy  as  the  powers  of  thor 
boilers,  viz., — 

A  lO-inch  ribbed  bailor  will  heat  from  50  to 
70  feet  of  4-inch  pipe,  and  from  2S  to  40  feet 
in  length  of  a  forcing;  pit. 

A  12-lnch  boiler  from  80  to  126  feet  of  pip(^ 
Hid  from  40  to  6fl  feet  of  pit 
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.  A  14-inch  boiler  from  150  to  250  feet  of  pipe, 
and  from  65  to  100  feet  of  piL 

An  IS-inch  boiler  from  300  to  400  feet  of  pipe, 
tnd  150  feet  of  pit. 

A  24-inch  boiler  from  600  to  800  feet  of  pipe. 

And  a  10-inch  plain  boiler  30  feet  of  pipe,  and 
from  12  to  20  fyei  of  pit.  If  3-inch  pipe,  one- 
third  more.    If  2-inch  pipe,  as  much  more. 

The  above  quantities  are  rough  esti- 
mates, which  may  be  varied  by  enlarging 
or  contracting  die  fire,  or  by  regulating 
ihe  fire  door.  It  is  possible  to  heat  a 
mach  laiger  quantity  of  pipe  with  the 
boiler,but  it  would  be  at  a  greatloss  of  fiieL 
Gorton  and  Jarwf  ^lindrical  horieontal 

5at&r-fe.  192, 
^•^^'  193,  and  194. 

—  This  boU- 
er  was  ori- 
ginally of 
wrought  iron, 
but  has  since 
been  made  of 
cast-iron  to  in- 
sure durability, 
and  has  been 
fitted  up  iu 
MesBTB  Yeitch's  nurseries  at  Exeter, 
where  we  had  an  opportunity  of  fiilly 
examining  both  it  and  the  one  foU 
lowing,  in  June  last,  and  found  theni 

worl(ing      well. 
Fig.  193,  fjijjQ  interior  and 

exterior  surfiices 
are  equallyacted 
upon  by  the  fire, 
rendering  them 
both  powerful  in 
heating  and  eco- 
nomical in  the 
consumption  of 
fuel  The  figs, 
exhibit'difierent 
Tiews  of  this  boiler,  fig.  192  showing 
the  perspectiye ;  fig.  193  the  end  section; 
and  fig.  194  the  section. 

Fig,  194, 


Fig.  195. 


Fig,  196, 


Fig.  197, 


Fig.  19«, 
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Garton  SfJar- 
v\£  double  drum^ 
boiler — figs.  195 
to  198. —  This 
boiler  is  also  at 
work  in  the  spi- 
rited establii^- 
ment  above 
mentioned,  and 
is  considered  by 
Mr  Jas.  Veitch, 
jun.,  to  be  equal 
to  the  last,  and 
especially  so  in 
small  houses, 
and  that  they 
have  been  found 
to  be  the  best 
boilers  in  their 
establishment. 
Fig.  196  is  a 
view  of  the  door 
and  frame;  fig. 
197  the  perspec- 
tive; fig.  198  the 
section;  and  fig, 
199  is  a  section 
of  the  door  and 
frame. 

StephemonM 
double  eylindri" 
cal  boiler — ^figs, 
199  and  200.— 
This  boiler  is 
somewhat  difier- 
ent  firom  the 
conical  boiler  of 
the  same  finn. 
In  this  the  fuel 
is  supplied  at  the 
top  of  the  dome. 
The  chief  advan-^ 
tage,  however, 
which  this  boiler 
has  over  th9  con* 
ical  is  derived 
fromaninnercy- 
lindrical  boiler, 
which  presents 
a  larger  extent 
of  surface  to  the 
action  of  the  fire, 
and  serves  at  the 
same  time  as  a 
hopper  to  con- 
tain a  supply  of 
fuel.    The  inter- 
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nal  boiler  extends  from  widun  8  inched  of  placed  on  a  etand  oonnected  with  two 

the  grating  on  which  the  fuelbumato  the  branches  of  pipes.    Thus  one  bcnler  nuj 

top  of  the  dome ;   it  is  connected  at  be  used  to  neat  sereral  buildinga,  either 

itB  base    with    the  external    boiler   by  together  or  separately,  the  distribution 

Fig.  199.  Pig.  m  °f  t^^  i"«»  y^^  v"rt  ^   ^  "  "SS?" 

valre  fixed  to  each  leading  pipe.    The 
boilers  can  be  oonnected  with  pipes  of 
any  diameter  by  small  iron  or  leaden 
pipes. 
.  ,:,,_  Fig.  201  is  a  geometrical  elevation  of 

r  lill  this   boiler :    a  and  d  ara  brass  unions 

^  liH  which  connect  with  email  pipes ;  b  is  the 

Bmoke-pipe ;  e  is  the  door  for  fuel ;  «  is 
an  iron  stand  with  revolving  gratii^  as 
in  the  cylindrical  boiler  last  noticed. 

Fig.  302  is  a  vertical  section,  showing 

the  fuel  resting  ou  the  grating  bai^  the 

Fig.  202. 


Tig.  201. 


two  jnpes,  and  also  has  free  commu- 
nication with  it  at  the  top.  The  two 
boilers  are  separated  from  each  other  by 
a  space  of  about  2  inches,  and  the  fire 
acts  upon  both  in  a  very  equal  degree. 
The  floW'pipe  proceeds  finrai  the  top,  as 
in  the  conical  boUer,  and  the  return-pipe 
enters  at  the  bottom,  while  the  pipe  for 
conveying  away  the  smoke  is  plaiwd  at 
one  side.  This  boiler  is  mode  of  copper, 
and  is  portable,  bo  that  it  can  be  removed 
when  not  in  use ;  and  it  has  the  peculiar 
merit  of  requiring  no  setting  or  brick- 
work. It  is  also  considered  by  Uessrs 
Stephenson  to  consume  its  own  smoke 
better  than  most  others.  The  consump- 
tion of  smoke,  it  should,  however,  be 
observed,  in  all  similar  furnaces,  depends 
very  much  upon  the  management  of  the 
fire.  Fig.I99iBanelevationoftheboiler; 
a  and  d  are  brass  unions  which  connect 
the  boiler  with  the  pipes,  a  being|  the 
fiow,  and  d  the  return,  i  is  the  smoke- 
pipe,  which  may  be  continued  to  any 
required  height,  and  carried  in  any  direc- 
tion most  convenient  for  the  escape  of 
the  smoke,  e  is  the  movable  dome 
through  which  the  fire  is  supplied  with 
fuel.  0  is  an  iron  stand  with  revolving 
grating  bars,  for  the  convenient  removid 
of  dinkers,  ashes,  <bc. ;  /  the  asb-hole. 
Fig.  200  is  a  vertical  section  of  the  same 
boiler.  The  letters  of  reference  apply  as 
in  the  last  figure ;  ff,  shown  on  this  one 
alone,  is  a  hopper  for  fiieL 
St^henian  i  improved  conical  UnUr  is 


smoke  eecaping  at  h.  The  arrows  indicate 
the  water-way  entirely  surrounding  the 
ignited  fiieL 

Wood  i(  Co.'i  w^rvted  c^ptr  mmoal 
Mj«r— fig.  203.— This  a^anttus  differs 

FSg.a08. 


from  most  othera  in  respect  of  a  greater 
quantity  of  pipes  being  used,  and  this 
we  are  dispoaed  to  consider  a  merit  It 
may  be  detached  from  the  pipes  when 
required,  as  they  are  connected  by  union 
scT«ws.  It  wastes  but  httle  water,  there- 
fore A  small  cistern  only  is  required. 
The  pipe  which  connects  w  dstmi  with 
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the  boiler,  as  well  as  that  for  oonyejing 
away  the  smoke,  may  be  placed  in  such 
parts  of  its  periphery  as  may  be  most 
suitable,  a,  flow-pipe ;  b,  door  to  admit 
the  luel ;  e,  return-pipe ;  d^  stand  for  the 
boiler ;  e,  ash-hole ;  /,  cistern. 
Bar^ar^s  system  of  heating — ^figs.  204 

Fig.  204. 
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and  205. — ^This  plan,  although  somewhat 

^'  ^'  Penn's,      is 

founded  up- 
on sufficient* 
ly  rational 
principles, 
both  as  re- 
gards heat- 
ing and  cir- 
culation of 
the  air. 
From  Mr 
Barchaid's  communication  in  "  The 
Gardener's  Chronicle"  we  copy  the  an- 
nexed diagram,  and  the  following  ab- 
ridged description.  The  house  in  which 
the  experiment  was  made  had  been  for- 
merly a  pine-stove,  heated  in  the  usual 
manner  by  hot-water  pipes  extending 
along  the  front  and  ends.  To  carry  out 
the  object  Mr  Barchard  had  in  view,  and 
which  he  is  "  inclined  to  think  is  the  gist 
of  Mr  Penn's  system,  that  of  obtaining  a 
moist  air  instead  of  a  dry  or  burnt  one, 
it  was  only  necessary  to  sink  some  small 
drains  through  the  walk  at  the  back  of 
the  house,  below  the  IctcI  of  the  bottom 
of  the  pit,**  formerly  used  for  tan,  "  and 
thence  to  carry  horizontal  drains  across 
K  bringing  the  mouths  of  them  up  im- 
mediately imder  the  water  pipes,  the 
efibcti  of  which,"  he  thought,  **  would  be 
to  heat  the  upper  stratum  of  air  in  the 
drains^  idiich,  rising  thereby,  would  cause 
the  change  thus  taking  place  in  its  volume 
to  be  supplied  from  the  drains  or  air-holes 
•t  the  back;  and  farther,  thinking  that 


he  ''might  promote  the  draught  slightly 
thereby,"  he  "  caused  the  slates  in  front 
of  the  pipes,**  which  formerly  formed  the 
front  of  the  tan-pit,  ''to  be  inclined  a 
little  to  the  wall,  so  as  to  narrow  the 
space  above  them.** 

This  modification  of  heating  answered 
all  his  expectations,  not  only  so  fiur  as 
heating  and  ventilation  are  concerned, 
but  the  disagreeable  burnt-like  smeU,  so 
often  complained  of  in  hothouses,  was 
completely  got  rid  of  To  prove  this, 
some  months  afterwards  he  had  all  the 
air-holes  in  the  walk  shut  up,  which  pro- 
duced in  a  few  hours  afterwards  the  un- 
pleasant smeU  of  heated  air :  on  opening 
them  again  this  smell  ceased  to  exist. 
Humidity  is  obtained  by  the  simple  pro- 
cess of  throwing  water  occasionally  down 
the  air-holes,  and  would  be  more  efiec- 
tually  accomplished  if  each  of  the  air- 
drains  were  formed  like  a  gutter  at  the 
bottom,  and  filled  with  water  by  a  pipe 
running  along  their  upper  ends,  regulated 
by  a  cock,  so  that  they  could  be  filled  at 
pleasure.  The  heated  air  passing  over 
the  surface  of  these  gutters  would  take 
up  a  sufficiency  of  humidity.  And  to 
render  the  apparatus  more  complete,  a 
similar  pipe  could  be  placed  along  their 
lower  ends,  by  means  of  which  the  water 
could  be  lessened  or  entirely  withdrawn 
at  pleasure. 

The  following  will  explain  the  difierent 
parts: — "a  ground  line;  5  pit;  e  walk  in 
the  house;  ddddreiDs;  0  water-pipes  round 
three  sides  of  the  house;  /  side  of  pit 
made  of  slate;  g  wall  standing  above  tiie 
pathway;  h  h  mouths  of  drains." 

WaUset'a  mode  of  heating. — ^A  very  in- 
genious mode  of  heating  by  hot  water  has 
recently  been  patented  by  Mr  Walker  of 
Manchester,  the  principal  feature  in  which 
is  exposing  a  much  greater  heated  sur- 
fisuse  to  the  radiating  process  than  has 
hitherto  been  attempted.  The  boiler  and 
pipes  are  much  the  same  as  in  ordinary 
cases;  but  square  ornamental  pedestals 
about  3  feet  in  height  are  attached  to  the 
flow-pipes.  These  pedestals  are  charged 
with  hot  water,  and  are  intersected  witi^in 
with  numerous  square  tubes,  ^-inch 
square,  extending  sJl  the  height  of  the 
pedestaL  The  air  within  these  tubes 
speedily  becomes  heated  by  conduction 
from  the  water,  and,  being  open  at  bot- 
tom and  top,  becomes  highly  rarefied,  and 
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produces  a  circulation  which  continues  as 
long  as  there  is  heat  in  the  water.  Heat 
is  given  out  to  the  house  by  radiation 
from  the  outer  surfaces  of  the  pedestals, 
and  circulation  of  heated  air  through  the 
tubes  in  the  centre  of  the  latter. 

Johfuton^s  mode  of  heating. — A  very  simi- 
lar mode  of  heating,  by  employing  pedes- 
tals or  cylinders  as  the  means  of  diffusing 
heat  by  radiation,  was,  long  prior  to  Mr 
Walker^s  invention,  practised  by  Mr 
Johnston,  gardener  to  his  Grace  the 
Duke  of  Wellington.  The  water  was 
heated  in  two  small  copper  vessels  placed 
within  an  Amot*s  stove  slightly  altered. 
From  these  it  was  conveyed  in  pipes  so 
connected  with  union  joints  that  they 
might  be  taken  to  pieces  to  alter  their 
position,  or  be  removed  altogether  when 
not  required.  The  stove  is  placed  in  a 
niche  in  the  back  wall  of  the  conserva- 
tory, or  it  may  be  placed  under  the  floor 
if  more  convenient.  Along  the  floor  of 
the  house  upright  cylinders  are  placed; 
but  these  might  advantageously  be  re- 
moved, and  highly  ornamental  vases  sub- 
stituted. The  water  is  led  to  each  by 
means  of  a  small  pipe,  with  a  correspond- 
ing one  for  its  return  to  the  boiler.  Each 
of  the  cylinders  is  18  inches  in  diameter, 
and  the  same  in  height,  and  has  thirty 
tubes  1  inch  in  diameter  placed  inside, 
of  a  height  equal  to  the  height  of  the 
cylinders.  The  water  is  supplied  by  a 
valve  near  the  top  of  the  cylinders, 
covered  with  an  ornamental  cup,  which 
is  movable.  Heat  is  thus  given  ofl"  by 
radiation  from  the  surface  of  Sie  cylinders. 
As  in  Walker's  method,  the  air  which 
passes  through  these  tubes  becomes 
heated  in  consequence  of  being  surround- 
ed by  heated  water,  and  is  in  this  modi- 
fied state  admitted  into  the  house.  It 
appears  that  such  an  apparatus  as  we 
have  described  has  been  found  sufficient 
to  heat  the  conservatonr  at  Strathfield- 
saye,  67  feet  in  length,  27  feet  broad,  and  2 1 
feet  in  height  Tbe  consumption  of  coke 
for  such  a  stove  is  exactly  one  bushel  per 
day,  half  of  which  is  supplied  in  the  morn- 
ing, and  half  in  the  evening.  In  regard  to 
priority  of  invention  in  the  case  before  us, 
there  is  no  doubt  Mr  Johnston  is  entitled 
to  it  rather  than  Mr  Walker — ^the  princi- 
pal difference  between  the  two  being,  that 
Mr  Walker  places  his  pedestals  on  &e  top 
of  the  flow-pipes  of  an  ordinary  hot-water 


arrangement,  while  Mr  Johnston  attaches 
his  cylinders  by  means  of  small  pipes, 
through  which  the  hot  water  flows.  In 
the  former  case  the  pedestals  are  fixtures, 
while  in  the  latter  they  can  be  removed 
with  the  greatest  facility.  The  idea  of 
increasing  the  command  of  heat  by  ra- 
diation from  either  pedestals  or  cylinders 
is  good;  and  for  conservatories,  which  re- 
quire so  Uttle  artificial  heat,  we  think 
that  this  principle  might  be  applied  with 
great  advantage  and  eflect  by  having  hot 
water  brought  under  the  floor,  and  made 
to  circulate  through  ornamental  vases 
distributed  through  the  house,  which, 
when  not  required  for  this  purpose,  could 
be  filled  with  plants.  The  actual  utility 
of  the  pipes  within  the  radiators  em- 
ployed by  both  these  gentlemen,  we  think 
very  questionable — ^for  water  will  circu- 
late in  a  vase,  and,  we  think,  give  out  as 
much  heat  by  radiation  from  its  sur&oe 
as  will  be  found  sufficient,  without  the 
complication  of  these  external  tubes  at  alL 
There  are  various  modes  by  which  con- 
servatories, greenhouses,  &c.,  may  be 
heated  upon  veiy  similar  principles  to  the 
above;  and  in  the  former  case,  where  ele- 
gance of  form  and  design  is,  or  rather 
ought  to  be,  a  consideration,  we  cannot 
offer  a  better  example  than  fig.  206, 
given  in  Walker's  "  Hints  on  Ventila- 
tion," ikc.,  who  says,  "  When  it  is  neces- 
sary that  the  heating  surface  should 
stand  within  the  apartment  to  be  wanned 
by  it,  a  very  compact  arrangement  has 
been  devised  and  patented,  in  which  the 
conducting  property  of  iron  has  been  ad- 
vantageously employed  by  the  use  of 
square  blocks  perforated  all  through  from 
top  to  bottom  by  square  openings  or  ceUa, 
with  their  divisions  between  them.  Seve- 
ral such  blocks"  (according  to  the  space 
to  be  heated,  and  the  temperature  re- 
quired) "  are  enclosed  in  an  iron  case  or 
box,  open  at  top  and  bottom;  and  heat 
being  applied  to  the  outside  of  each  block 
by  the  introduction  of  steam  or  hat 
water,  the  entire  mass  of  each  block  be- 
comes heated,  and  imparts  heat  to  the  air 
contained  in  its  cells,  which  then  rises 
into  the  apartment,  its  place  being  sup- 
plied, and  a  continuous  current  main- 
tained, through  any  fresh-air  flue  over 
the  mouth  of  which  the  set  of  blocks  may 
be  placed"  In  the  case  of  hothouses^  this 
supply  can  readily  be  obtained  by  brings 
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ing  in  air  from  without  the  houHC  in  an 
ondeiground  drain  or  tube,  the  orifice  of 
irhich  opens  under  the  case  or  heatiug- 
boi.  And,  indeed,  were  it  not  alwava 
better  to  make  uae  of  the  pure  air  of  the 
eitmial  atmosphere,  the  air  of  the  house 
iddf  close  to  the  floor  would  be  ampl^ 
rafficient,  and  this  would  reach  the 
cellular  sTrangement,  as  it  ia  elevated 
now  inches  above  the  floor  level,  the 
beat-box  being  supported  upon  four  legs. 
"Ha  blocks  and  their  cases,  which  mar 
be  denominated  the  honey-oomb  or  cel- 
hlar  arraugeotent,  will  present  more 
beating  sor&ce  to  the  ur  than  can  be 
obtained  within  a  given  space  by  any 
other  form.  The  case  itself  is  also  a 
vahuble  heating  surface;  and,  by  the 
additiim  of  a  few  ornaments  screwed  on 
its  outside,  a  neat  and  portable  heat-box 
is  obtained.  One  of  the  forms  in  which 
these  heat-boxes  have  been  made  is  repre- 
Knted  in  fig.  206,  perspective  view,  and 


to  be  dispensed  with,  the  whole  can  be 
removed  until  again  required.  Theee, 
or  modifioations  of  the  same  principle^ 
that  is,  employing  portable  radiating 
heating-cases— is,  of  all  others,  the  most 
complete  and  elegant  method  of  heating 
highly  ornamental  conservatories.  lu 
them  pipes  can  never,  in  good  taste,  be 
appUed  on  the  surface  of  the  floor  ;  and  to 
place  them  in  air-drains  uuder  it  is  a 
aacrifice  of  heating  power. 
Penn't^tttm—&g.208. — The  originator 
Fig.  MS. 


Tig.  206. 


rig.ao7. 


Gg.  207,  plan.  The  remarkable  a^rega- 
tion  of  heating  power 
J.  thus  attained  in  a  small 
space  will  be  best  un- 
derstood when  it  is 
stated  that  in  a  heat- 


9  inches  long,  18  inchee 
vide,  ud  16  inches  high,  80  feet  of  efi^ 
tire  Bor&ce  are  collected."— WiLKKB's 
BvOtiM  Vaitikaion. 

One  or  more  of  these  boxes  may  be 
placed  in  a  large  conservatory,  and  will 
be  found  not  only  osefiil,  but  ornamental. 
1^  bot  water  can  readily  be  brought  to 
them  in  a  small  pipe  from  the  nearest 
boiler,  the  flow-pipe  in  particular  being 
embedded  in  charcoal  placed  in  a  dry 
dnin  nnder  the  floor.  Its  connection 
with  the  pipes  within  the  box  should  be 
bf  a  anion  screw-joint  close  to  the  floor, 
*■>  that  in  spring,  when  artifidal  heat  is 


of  this  mode  of  heating  was  the  late  Mr 
Penu  of  Lewi^am,  Kent :  it  has  suffered 
as  great  a  degree  of  public  disapproval  as 
almost  any  other  method  proposed.  In 
1840  a  notice  of  it  was  published  in  the 
"  Gardener's  Magazine,'  and  a  panegyrio 
pronounced  upon  it  which  it  by  no  means 
deaerved.  Two  very  extraordinary  fea- 
tures in  this  mode  of  heating  are,  that  the 
hot-water  pipes  are  placed  without  the 
house,  contrary  to  all  precedent,  and  that 
it  is  attempted  to  bring  the  heated  air  in 
at  the  top  of  the  bouse,  and  to  make  it 
descend.  The  following  is  the  substanco 
of  a  critique  upon  it  from  the  "Gardeners' 
Chronicle,"  from  which  the  diagrams,  figs. 
209  and  210,  are  also  taken  :  the  former 
of  these  represents  the  interior  of  a  green- 
house, "  of  which  a  a  is  the  back  wall,  and 
cdthe  glasefront.  The  triangle  e/S  indi- 
cates a  back  shed,  in  the  bottom  of  which, 
at/,  are  placed  the  hot- water  pipes;  at 
e  the  back  wall  is  pierced  immediately 
below  the  summit ;  /  and  «  are  the 
mouths  of  a  drain  which  passes  under 
the  house  from  front  to  back.  We  are 
informed  that  the  air,  being  heated  by 
the  pipes/,  rises  in  the  direction  of  e,  and, 
passing  through  the  apertures  beneath  c, 
takes  a  direction  downwards  from  ctod; 
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that  in  the  meanwhile  the  cold  air  at  e 
presses  downwards  into  the  drain,  in  oon- 
sequenoe  of  the  abstraction  of  air  from/ 
and,  rushing  along  in  the  direction  0/ 
produces  a  general  circulation  of  all  the 
air  of  the  house :  in  other  words,  the 
pipes/  act  so  as  to  auck  the  cold  air  out 
of  the  house  along  the  drain  ef,  and 
having  heated  it,  send  it  upwards  again 
into  Uie  house  through  the  aperture  e, 
when  it  again  descends  to  e, 

''It  would  be  extremely  difficult  to 
conceive  anything  more  imphilosophical 
tfian  this  singular  contriyance.  In  the 
first  place,  the  whole  heating  apparatus 
is  placed  on  the  outside  of  the  house  it  is 
intended  to  heat ;  and  this  alone  must, 
from  the  nature  of  Mr  Penn  s  other 
arrangements,  cause  an  immense  waste  of 
heating  power ;  and,  in  the  next  place, 
the  heated  air  is  forced  downwards,  in 
the  opposite  direction  to  that  which  it 
would  naturally  take ;— in  order  to  efifect 
which  a  still  further  heating  power  is 
to  be  provided,  for  no  circulation,  such 
as  would  be  required  to  produce  the 
necessary  temperature  of  a  greenhouse  in 
cold  weather,  can  be  thus  maintained,  if 
at  all,  except  by  an  extraordinary  crea- 
tion of  heat  at  /.  It  is  clear,  therefore, 
that  one  part  of  the  supposed  advantages 
of  Mr  Penn's  method — ^namely,  that  of 
economising  fuel— -does  not  belong  to 
it- 
It  appears  to  have  been  Mr  Penn's 
object  to  effect  ventilation  and  circula* 
tion  of  the  air  within  the  house — ^both 
matters  of  very  great  importance.  If  by 
ventilation  we  are  to  understand  the 
admission  of  a  supply  of  fresh  air,  then, 
in  this  case,  we  have  none ;  for,  presum* 
ing  that  there  is  a  circulation,  it  is  only 
of  the  air  in  the  shed  flowing  into  the 
house,  and  the  air  of  the  house  flowing 
back  again  into  the  shed.  This  is  cer« 
tainly  the  case  in  cold  weather,  when 
supplies  from  the  external  air  are  shut 
out,  and  therefore  the  same  air,  or  nearly 
so,  keeps  circulating  until  it  can  be  of 
little  use  to  plants ;  and  if  the  shed  and 
house  were  perfectly  air-tight,  it  would 
soon  become  dangerous  to  breathe  in  it 

The  conmientator  on  the  above  mode 
of  heating  has  shown  by  the  opposite 
diagram,  fig.  209,  ''a  plan  of  heating 
without  loss  of  heat  or  departure  from 
established  principles,  which  would  have 


Fig.  209. 


eflSdcted  the   drculatibn   attempted  by 

Mr  Penn. 
"Suppose," 
says  he, 
''in  the  an- 
nexed dia- 
gram, aed 
represent- 
ed the  sec- 
tion of  a 
g  reen  - 
house:  if 
/e  is  the 
—1  drain,  and 
the  pipes 
are  sta- 
tioned at  e,  no  principle  would  be  vio- 
lated, no  heat  would  be  lost,  and  a  circu- 
lation would  be  established  all  round  the 
house  in  the  direction  of  the  arrows." 

A  very  &ir  trial  was  given  to  Penn's 
system  by  Sir  Joseph  Paxton  in  heating 
an  orchid  house  at  Chatsworth,  of  which 
the  annexed  fig.  210  is  a  section.    This 

Fig.  210. 


house  is  covered  with  a  thatched  mov- 
able roof  a,  travelling  upon  rails  placed 
on  the  side  walls  at  b  b,  and  almost 
sufficient  of  itself  to  repel  ordinary  frosts. 
Notwithstanding,  four  courses  of  pipes 
were  laid  all  round  the  house,  and  double 
the  quantity  of  fuel  consumed  that  would 
have  heated  it  sufficiently  upon  any  of 
the  ordinary  methods  of  not-water  heat- 
ing; while  Mr  Penn  was  left  uncon- 
trolled by  Sir  Joseph,  who,  with  great 
liberalily,  wished  to  give  the  system  a 
fair  ixisL  He  not  only  failed  in  heatii^ 
the  house,  but  the  expense  was  above 
£1 30  greater  than  Walker  of  Manches- 
ter had  contracted  to  do  it  for.  e  c  is  the 
casing  in  which  the  pipes  are  endoeed ;  d 
the  roof  of  the  house. 


HEATING  BY  HOT-WATER  PIPES. 


175 


It  may  be  asked,  why  republish  this 
lystemy.  wbicb  has  been  so  generally  oon- 
denmedf  We  do  so  because  it  may  act 
as  a  beacon  to  warn  future  ezperimen- 
Ulistfly  and  also  on  account  of  the  judi- 
dons  reasoning  brought  out  in  testing 
its  merits.  The  knowledge  of  fiEtilure  is 
often  as  useful  to  us  as  that  of  success. 

OoUndge  and  Soni  heaHng  apparatm. — 
The  bofler  used  by  this  firm  is  in  the 
form  of  a  long  cylinder,  about  6  feet  6 
inches  in  height,  by  18  inches  diameter ; 
it  has  a  spixai  flue  from  bottom  to  top,  in 
which  are  sondiy  flues  for  cleaning  out 
the  soot  A  double  valye  is  placed  at 
each  extremity  of  the  pipe,  for  the  purpose 
of  controlling  the  heat,  or  of  stopping  the 
Gtrcdation  when  required ;  there  is  also 
an  open  cylinder,  with  a  floating  index,  to 
fiidlitate  the  escape  of  air,  and  to  show 
the  elevation  of  the  water  in  the  boiler. 
When  the  machine  is  set  to  work,  the 
Tslyes  are  shut  until  the  water  boils ;  the 
pipes  are  then  opened,  the  immeufle  per- 
pendicular column  of  rarefied  particles  is 
I»opelled  forward  with  inconceivable  rapi- 
dity, and  the  whole  line  of  pipe  attains  a 
hi^  degree  of  temperature  in  a  few 
minutes,  and  in  less  than  an  hour  arrives 
at  its  maximum  of  heat  The  action  is 
80  powerful  that  the  atmosphere  in  the 
building  is  speedily  wanned  to  any  tem- 
peratore  required :  should  it  be  too  hot, 
the  circulation  can  be  instantly  stopped 
by  means  of  the  valves,  and  the  tempen^ 
tore  lowered  to  any  point  required.  The 
saperior  advantage  of  this  apparatus 
sf^ears  to  consist  chiefly  in  the  boiler. 
It  is  customary  with  many  to  use  boilers 
of  small  dimensions,  which  are  capable  of 
absorbing  but  a  very  small  part  of  the 
heat  generated  in  the  combustion  of  the 
fbelj  eonsequentlv  the  greater  part  of 
the  heat  is  canied  up  the  chimney  and 
expended  to  no  purpose.  To  set  this  in 
a  dear  point  of  view,  it  may  be  necessaxy 
to  obs^e,  that  as  an  equal  quantity  of 
cooled  particles  will  be  brought  back  by 
the  letuming-pipe  as  there  were  hot 
particles  set  in  motion  by  the  leading- 
pipe^  it  fi>llow8  that^  in  a  boiler  of  very 
small  dimensions,  these  cooled  particles 
would  occupy  nearly  the  whole  external 
SQifiMX^  and  would  require  tobere*heated 
at  every  successive  circulation ;  whereas 
in  the  cylinder  boiler  above  described 
they  would  occupy  but  a  small  space  at 


the  bottom,  while,  the  water  above  being 
already  heated,  the  circulation  would  pro- 
ceed with  greater  rapidity.  In  other 
words,  if  the  boiler  be  lazge,  the  particles 
of  water  would  be  heated  with  more  rapi- 
dity than  they  could  possibly  circulate 
through  the  area  of  the  pipes,  and  the 
result  would  be,  that  a  surplus  quantity 
of  heated  water  would  be  retained  in  the 
boiler,  until  the  whole  quantity  had 
attained  a  high  degree  of  temperature,  in 
which  case  the  quantity  of  cooled  particles 
brought  back  by  the  retuming-pipe  would 
have  but  little  effect  in  lowering  the  tem- 
perature of  the  whole  mass ;  whilst  the  hot 
particles  at  the  upper  sur&ce  of  the 
boiler  would  keep  up  the  circulation 
without  interruption,  and  the  contrast  of 
the  temperatures  between  the  leading 
and  returning  pipes  (on  which  the  action 
depends)  woiUd  be  consequently  greater, 
in  the  ratio  of  the  difference  between  the 
proportions  of  a  snudl  boiler  and  a  large 
one. 

Fig.  211  is  an  economical  and  portable 
hot-water  apparatus  invented  by  Charles 

Fig.  211. 


t.. 


H.  Smith,  Esq.,  of  Edinburgh,  a  landscape- 
gardener  of  respectability.  It  is  intended 
for  heating  frames  and  pits,  and  will  be 
found  a  useful  appendage  in  the  gardens 
of  amateurs — ^the  more  so,  as  it  can  be 
readily  moved  from  one  pit  or  frame  to 
another.  The  fuel  employed  is  coke  or 
gas  cinders;  and,  when  properly  ignited, 
tibe  combustion  goes  on  so  slowly  as  to 
require  attendance  only  once  in  twelve  or 
fifteen  hours.    This  control  over  combus- 


HEATING  AS  APPLIED  IN  HORTICULTURE. 


poHBible,  BO  as  merely  to  keep  up  the  re- 
quired heat  in  the  boiler,  and  prevent  the 
nre  from,  beooming  extinguiahed.  The 
boiler  is  a  modification  of  KogeiV  conical 
one,  which,  Mr  Smith  obaerveB,  is  no 
very  new  invention,  having  been  em- 
ployed by  the  Union  Canal  Company  at 
the  Buggeetion  of  the  lat«  Sir  John  Robi- 
Bon,  for  warming  their  pasaage-boata, 
twenty  years  ago.  Mr  Smith's  boiler  is 
fitted  into  a  sheet-iron  case,  with  a  caat- 
iron  bottom  and  ash-pit  door,  which  is 
grooved  to  fit  the  frame  closely  for  the 
exclusion  of  air.  The  boiler  a  is  sur- 
rounded with  eand,  having  a  sand-joint 
for  the  door  at  top  ff.  No  air  is  admitted 
to  the  fiiel  except  that  which  enters  the 
l\imace  through  the  register  in  the  ash- 
pit /,  and  on  this  the  steadiness  and 
bIowubbs  of  combustion  depends.  The 
fiiel  is  supplied  by  removing  a  part  of 
the  top  at  i,  and  the  smoke  passes  off 
through  the  pipe  A.  The  pipes  are  placed 
aa  in  the  section  fig.  212,  b  b,  either  ver- 
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pipes  be  made  of  copper ;  we  see  no  reason 
why  2-inch  leaden  ones  would  not  do  as 
well,Rndtheywouldbemuchcheaper.  The 
boiler  is  to  be  placed  outtdde  the  pit  or 
&«me,and  protected  bya  wooden  ooTcring, 

The  following  diagrams  of  boilers  we 
prefix  to  this  articla  The  pipesi  &C; 
being  attached  to  them  in  the  usual  man- 
ner, we  do  not  deem  it  neceesary  to  spe- 
cify them  under  the  denomination  of  any 
particular  mode  of  heating,  as  they  may 
be  applied  to  almost  any  of  thoee  already 
described. 

Neec^t  boil«r,  of  which  the  annexed  fig. 
213,  presents  a  transverse  and  a  longitu- 
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tically,  as  here  shown,  or  horizontally,  as 
may  be  moat  convenient ;  and  Mr  Smith 
Bu^esta  that  they  should  have  a  gradual 
rise  from  the  boiler  to  the  highest  point 
to  which  they  may  be  carried.  An  air- 
cock  d  and  eipanaion-cistem  e  are  placed 
at  the  highest  point,  the  latter  being  con- 
nected with  the  pipes  by  a  small  tube. 
The  furnace  e  is  placed  in  the  centre  of 
the  apparatus ;  a  piece  of  aheet-iroD  I  is 
bolted  to  the  case,  at  which  point  the 
pipes  are  connected  or  disconnected  with 
the  boiler  by  coupling  screws  m,  while  » 
is  a  tap  for  drawing  off  the  water,  and/ 
is  the  ash-pit  According  to  the  length 
the  pipes  may  be  carried,  ooupling-4orews 
are  attached,  so  that  the  whole  heating 
power  can  be  shortened  or  lengthened  at 
pleasure,  as  well  as  taken  to  pieces  in  case 
of  a  change  of  position  being  desirable. 
Mr  Smith  recommends,  when  the  appa- 
ratus is  likely  to  be  portable,  that  the 


dinal  section.  Mr  Neeve  was  an  early 
improver  on  hot-water  boilers ;  and  being 
in  his  youth  the  principal  assistant  of  the 
late  Mr  Tredgold,  he  completely  under- 
stood the  subject  both  in  theoi;  and  prac- 
tice. On  this  subject,  after  acquiescing 
in  the  correctness  of  the  rules  laid  down 
regarding  the  surface  of  pipe,  &c.,  he  says, 
"  Still  I  think  that  the  calculation  for  the 
size  of  the  boiler  is  not  sufficientiy  clear  ; 
for  a  fumooe  may  be  so  constructed,  that 
although  a  given  quantity  of  fuel  may  be 
consumed  in  a  given  time,  yet  a  great 
portion  of  the  heat  from  that  fuel  may 
escape  through  the  flue,  without  being  of 
service  to  the  boiler."  This  is  aubstaii- 
tially  true ;  and  no  boiler  has  yet  been 
invented  that  wiU  take  up  all  tjie  heat 
from  the  fire  burning  under  it,  as  water 
is  capable  of  extracting  only  a  certain 
amount  of  caloric,  and  beyond  that  point 
it  cannot  go.  Hence,  under  all  circum- 
stances, a  certain  amount  of  heat  must 
be  lost,  unless  it  can  be  turned  to  account 
by  passing  through  a  flue  or  otherwiae, 
aher  passing  the  boiler,  or  unless  tlie 
quantity  of  fuel  can  be  so  graduated  aa 
to  heat  the  water  in  the  boiler  to  the  de- 
sired point  and  no  more — a  matter,  we 
presume,  of  no  small  difficulty. 
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With  the  view  of  remedyiDg  this  defect 
to  (u,  iii  Neeve  proposed  to  vary  the 
length  of  the  boiler  according  to  the 
length  of  the  pipes  employed;  and  there- 
fore he  recommends  a  rectangular  ^ore 
rather  than  a  square  or  circular  one. 
Proceeding  on  the  well-known  &ct  that 
tbe  bottom  of  a  boiler  b  &a  superior  to 
the  sides  for  absorbing  heat,  he  lengthens 
oat  hia  boiler,  and,  as  we  think,  very 
properly  forms  it  with  a  slight  dip  at  e, 
which  must  have  a  tendency  to  prevent 
the  flame  from  pasnng  too  rapi£y  over 
the  bottom;  the  flue  also  paaaing  round 
the  end  and  sides  of  the  boiler,  as  shown 
in  transverse  section,  exposes  nearly  the 
whole  sni&ce  to  the  action  of  the  fire. 

Waldron't  boiler,  fig.  214.— This  boiler 
IB  3  feet  lou^  2  feet  6  inches  wide,  and 
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the  tame  in  depth.  The  fire  ia  made  in 
tbe  middle,  and  spreads  around  the  out- 
■ides  of  the  boiler,  leaving  only  6  inches 
of  water  over  it  The  fire-place  is  18 
inches  wide,  and  3  feet  long,  which, 
Emm  the  small  quantity  of  water  con- 
tawed  in  the  boiler,  speedily  heats  the 
pipes  attached  to  it  Not  only  is  this 
boiler  different  from  most  others  in  shape, 
hot  it  has  another  peculiarity  almost  its 
own,  namely,  an  iron  box  fixed  to  its  top, 
from  which  issue  as  many  pipes  as  there 
are  bouses  or  pits  to  heat,  allowing  one 
pipe  for  each.  Each  of  these  pipes  has  a 
ttopcock  at  its  base  to  turn  the  water  off 
w  on  any  house,  as  may  be  required.  A 
amiUr  box  is  fixed  to  the  side  of  the 
boiler  near  its  bottom,  in  which  all  the 
retom-pipes  terminate.  As  this  boiler  is 
a  cloee-topped  one,  a  safety  as  well  as 
feeding  pipe  is  attached  to  it,  both  for  the 
piupoee  of  supplying  it  with  water,  and 
olio  to  admit  of  the  escape  of  air  that 
may  accumulate  in  it    When  one  house 
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only  ia  to  be  heated,  of  course  the  box  is 
to  be  dispensed  with,  the  flow  and  return 
pipes  being  fixed  in  the  ordinary  manner. 

bmUr,  (fig. 


low  cylinder,  and  the  latter  a  bottle-shaped 
boiler — are  both  also  well  adapted  for 
beating  rapidly,  as  they  present  a  large 
surface  to  the  action  of  the  Are,  and  con- 
tain a  limited  quantity  of  water.  Both 
are  adapted  for  heating  greenhouses  and 
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other  cases  where  only  a  Bmall  reserve  of  Greenhoufle  and  Stove,"  presents  a  great 

heat  IB  required  for  the  night  surfiice  to  the  action  of  the  fire,  and,  from 

FigB  219  to  224  present  other  forma, 

all  of  which,  except  the  third  and  fonrth,  *V-  226, 


contain  but  a  small  quantity  of  water  in 
proportion  to  their  heating  aurfacee.  We 
have  elsewhere  explained  that  it  is  not 
necBBsaiy  to  have  a  boiler  of  great  capa- 
city, as  the  retum-pipe  is  continually 
bringing  in  a  fresh  supply  of  cold  water 
in  proportion  to  the  rate  of  discharge  of 
hot  water  by  the  upper  or  flow  pipe.  Fig. 
219  appears  to  be  the  form  best  adapted 
for  leaden  boilers,  the  expansion  and  con- 
traction being  more  equal  than  In  boilers 
of  other  forma;  they  are  thence  less 
liable  to  lose  th^  shape,  or  to  cause  un- 
equal thickness  in  the  metaL 
Atkinton'i  oriffinal  boiler,  fig.  225,  con- 
tained  a  greater 
"«■  22  ■  quantity  of  wat«r 

than  was  abso- 
lutely necessary. 
It  had,  however, 
this  advantage, 
that  when  once 
heated  it  conti- 
nued to  give  out  its  heat  longer  than 
those  of  less  capacity. 

Tiomton't    boiUr  —  fig.    226  —  made 
known  by  us  some  years  ago  in  "The 


the  mode  of  settiug,  allows  full  scope  for 
the  flame  to  play  round  it 

Burhiige  and  Heal^»  neie  boiler — fig. 
227.     This  boiler  has  been  extendvely 

'^■^-       z-^'lt 

I  liahment    of 
the  royal  gar- 
dens at  Kew, 
and        else- 
where,    and 
is       spoken 
highly  of  "as 
I  being   aupe- 
nof  to  some 
of  those  used  in  the  same  gardens.     "  The 
fire  plays,"  says  our  informant,  "beauU- 
fuUy  all  round  it ;"  but  he  adds,  "  I  think 
that  there  is  a  great  deal  in  setting  them 
properly.    It  is  2  feet  S  inches  in  diameter 
at  the  top,  1  foot  at  the  contraction,  and 
2  feet  at  the  bottom,  and  3  feet  deep.  It  is 
calculated  to  heat  about  200  feet  of  5-incb 
pipe,  and  360  feet  of  3-inch  pipe.    Here 
at  la^  we  have  an  instance  of  what  may 
be  done  by  a  small  boiler,  and  we  are  quite 
sanguine  as  to  the  result.    The  form,  how- 
ever, of  this  boiler  is  bad,  as  that  of  all 
circtilar  boilers  is ;  a  long  shallow  form 
would  have  produced  the  same  e&ect  with 
a  much  less  quantity  of  fuel." 

These  eminent  engineers  have  also 
another  form  of  boiler  in  use  in  the  same 
establishment,  upon  the  sides,  bottom, 
and  interior  surfaces  of  which  the  heat  of 
the  fuel  is  made  to  play. 

Dalkeitk  tervught-iron  boiler.— Fig.  228 
is  a  section  of  a  boiler  of  which  we  have 
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tereral  in  tbe  gardeoB  here,  &nd  find 
ttiemtauuweFall  our  expectations,  except- 
_Rg.m  ingM  regard* 


or  arched  form,  which  has  many  ad- 
vantages over  all  others.  Mr  Glea- 
dioning  has  recently  very  correctly 
stated,  in  tbe  "Journal  of  the  London 
Bordcaltural  Society,"  that  this  form, 
iltboD^  one  of  our  oldest,  has  merits 
wtiich  wonld  have  made  it  wise  "  had  we 
ddeaTonred  to  improve  it,— if,  indeed, 
it  is  cunble  of  impra>vement.  The  arched 
boiler,  he  observes,  "  is  at  once  simple  in 
Aape,  of  efficient  power  and  easy  appUca- 
ticHL  No  boiler  hitherto  contrived  so 
periecdy  combines  these  important  points, 
fcr,  while  it  is  possible  to  get  up  a  boiler 
with  more  heating  sur&ce,  there  has  in- 
variably arisen  some  corresponding  dis- 
advantage." In  principle  they  differ 
little  from  those  of  Cottam  and  Hallen's, 
and  tbe  Ueasrs  Bailey's,  already  noticed. 
Oura  an  either  made  water-ti^t  at  top, 
by  having  the  lid  screwed  down  to  the 
top  of  the  boiler,  or  left  open  when  the 
cjrcolation  is  upon  the  horizontal  prin- 
ciple— the  lid  in  this  case  being  provided 
with  a  flange  all  round,  which  fita  loosely 
into  a  groove  round  the  top  of  the  boiler, 
•nd  is  rendered  steam-proo^  by  filling  the 
groove  with  water  before  setting  the  flange 
of  the  lid  into  it  Two  short  pieces  a  a, 
or  noizles,  are  cast  on  the  boiler,  and  to 
these  the  pipes  are  secured.  They  are 
set  upon  six  fire-bricks,  which  allows  the 
heat  to  play  around  their  sides,  ends,  and 
top,  as  high  as  the  bottom  of  the  flow-pipe, 
at  which  part  they  are  covered  over  with 
fire-tiles.  Tbe  fire  is  made  under  them, 
BO  that  their  concave  bottom  and  sides 
fonns  the  sides  and  roof  of  the  furnace. 
They  are  thus  completely  enveloped  in 
heat;  and  being  narrow  within,  they  soon 
become  heated,  and  also  being  from  3  to 
4  feet  in  length,  according  to  the  heating 
power  required,  they  abstract  a  great 
amount  of  heat  from  the  fuel. 
fbvler't  boiler. — Boilers  upon  the  prin- 


ciple exhibited  by  fig.  229  have  been 
erected  by  Fowler  of  Temple  Bar,  London. 
Kg.  22S.  »     is    the 

^  fire-place  or 

oven ;  b  the 
fire-bars  or 
grating ;  e  e 
file  roof  of 
the  furnace 
over       the 
boiler,  built 
with     fire- 
brick    and 
covered 
with  a  stone 
coping  dd ; 
,  «  «  are  pipes 
which      go 
round     the 
house  and  return  in  the  usual  manner  ;  /is 
asinglepipe  for  givingsupplementary  heat, 
or  it  maybe  wrought  at  the  same  time  aa 
tbe  others;  ff  waste  or  expansion  pipe ;  ^lid 
of  the  boiler.     This  boiler,  hke  the  last, 
is  well  adapted  for  abstracting  heat  from 
the  fuel,  being  surrounded  on  all  sides  by 
the  fire.    There  is  no  pressure  of  building 
upon  it  as  in  many  others,  but  the  pressure 
of  water  upon  it  is  considerable ;  hence, 
we  need  hardly  say,   the   material  and 
workmanship  must  be  of  the  best  kind. 
This  boiler  is  also  of  malleable  iron,  and 
longitudinal  in  shape,  like  a  large  drain- 
tile,  whose  sides,  like  that  used  by  our- 
selves,    {aidt    last    diagram)    form    the 
furnace.    Those  boilers,  of  whatever  form, 
which  are  not  surrounded  on  one  side  by 
water  and  the  other  by  tbe  fire,  must 
always  have  lees  or  more  fiiel  to  waste. 
Bailey'g  new  boUtr. — A  very  ingenious 
Fio.  230  ^"^       effective 

*^-  ^-  boiler  (figs.  230, 

231,232)  has  re- 
cently been  ma- 
nufhctured  by 
Messrs  D.  and 
G.  Btuley,  High 
Holbom,  Lon- 
don, one  of 
)  which  was  lately 
pointed  out  to 
us  in  the  garden 
of  the  London 
^  Horticultural 

Society,  where 
it  has  been  some  time  in  operation,  and 
has  given  satdsfaction.    Tbe  body  of  tbe 
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boiler  is  cast-iroa  with  a  malleable-iron    they  pasa  tlirough  the  breaetwoHc  of  the 
coverboltedon;butitegreateBtpeculiarity    building,  and  empt;  themselves  into  tiie 


stoke-hole.    A  man-hole,  b,  ia  placed  on 
the  top  in  the  usual  manner,  but  is  eome- 
what  larger  than  usual,  which  is  an  im- 
is  vhat  is  called  the  combustion-pipe  provement;  and  when  the  square  pipes 
a,  fig.   231,  which  forma  a  current  for  are  removed,  the  interior  can  be  oom- 
FiK  232.                *^^    smoke    to  pletely  cleaned  out     The  flow-pipw  e  e 
pass     upwards  branch  firom  a  nipple  on  the  top  fur- 
through       the  ni^ed  with  sockets^  to  which  the  pipes 
centre    of   the  are  attached    The  fire  is  made  at  d  in 
boiler.       What  the  middle  of  the  boiler,  which  forms 
efifect  this  may  the  sides  and  roof  of  the  oven,  the  flames 
j  have     on     the  paesiiig  round  the  outsides  which  form 
consumption  of  one  aide  of  the  flues ;  e  is  the  return-pipes ; 
the  smoke  we  the  top  ia  level,  and  projects  over  the 
could  not  learn,  tops  of  the  side  flues,  thus  not  only  secur- 
but     that       it  ing  them,  but  also  gaining  an  additional 
must    add    to  decree  of  beat.    Altogether,  we  consider 
"  the        beating  tliis  one  of  the  very  best  of  boilers, 
power    is    sufficiently    clear.      A    large         TF««i5  and  Co.'t  iagtroved  boiler. — These 
surface  also  of  the  boiler  is  exposed  to  enterprising  hothouse-builders  have  re- 
the  action  of  the   fire,  and  as  it   con-  cently  invented  an  improved  boiler,  which 
tains  only  a  small  quantity  of  water,  it  they  have  ei- 
consequently  heats  rapidly.    6,  fig.  230,                      F«.  23*.  hibitedinthe 
is  the  flue  door  for  extracting  soot  from  Crystal    Pal- 
around  the  boiler;  o  a  similar  door  at  the  ace,  fonning 
bottom  of  the  chimney,  for  a  like  pur-  one    of    the 
pose.    Our  figures  show  a  plan  of  the  few       speci- 
boiler,  and  also  two  perpendicular  sections  mena       pre- 
taken  at  right  angles  through  it  sent  there  of 
fVilliams'  boiler — fig.  233 — is  of  excel-  implemeats 
lent  construction,  formed  of  wTought-iron                                                    ad^ted       to 
plates  securely  riveted  together.    To  us  horticulture, 
the  great  improvement  in  this  boiler  over                                                    This     boiler, 
most  others  is  the  contrivance  for  clean-                                                ^  of  which  the 
ing  it  out— a  most  essential  point,  and                                                I  annexed  cut, 
one  sadly  neglected.    The  square  pipes                                                |  flg.234iBare- 
a  a,  to  which  the  cocks  are  attached,  are                                           9  preeentatioD, 
secured  to  the  front  part  of  the  boiler  by                                                    has  much  no- 
flanges,  BO  tliat  they  can  be  removed  with                                                   velty  as  well 
ease  when  the  boiler  ia  to  be  cleaned  out;  as  merit  to  recommend  it     It  is  con- 
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ttrncted  of  upright  tubes  placed  over 
the  fire,  and  united  tether  at  top  and 
bottom.  The  furnace  bars  are  hollow 
tubes  through  which  the  return-water 
pusea  before  entering  the  upper  part 
of  the  boiler,  thereby  causing  a  very 
rapid  circulation,  and  being  said  to  pro- 
duce double  the  effect  from  the  same 
qUDtity  of  fuel. 

TOs  highly  reqiectable  firm  have  also 
recently  brought  into  notice  another  form 
of  boiler,  which  they  call  the  eaddle- 
ahaped  pipe-boiler,  with  hollow  furnace 


ng.  23fi. 


Kg.  237. 


before  ascending  the  chimney,  thus  mak- 
ing it  both  effective  and  economical  in 
the  consump- 
tion of  fuel 
to  very  great 
extent,  lliese 
boilers  have 
been  extfinsive- 
ly  used  in  the 
D  neighbourhood 
of  Exeter,  in 
which  city  they 
'  are  manufac- 
•  tured       either 

wrought    iron, 
and    they    are 

highly  recommended  by  Mr  Barnes  and 

ot£er  gardeners  of  eminence  who  have 

them  in  operation. 

THe  Captain  iotVer— fig.  238.— Under 

this  rather  singular  appellation  an  anony- 


Fig.  238. 


ban;  a  representation  of  it  is  given  in  the 
ann^ed  cut  They  very  properly  asBert 
that  such  tubular  boilers  are  not  only 
powerful  in  their  effects,  but  also  that 
this  power  of  heating  is  attained  with 
a  considerable  economy  in  fuel,  while  the 
house  to  be  acted  upon  is  heated  with 
greater  rapidity  than  by  any  boiler  of  a 
difieient  construction.  Fig.  23S  shows 
the  plan,  and  fig.  236  the  Beotion. 

fig.  236. 


Kmhit'i  MMwrtal/iu  boiler.— We  have 
here  a  most  effective  and  fuel.Baving 
boiler,  as  all  those  are  where  so  great  a 
portioa  of  8ur&ce  is  brought  into  imme^ 
diste  contact  with  the  heating  material. 
The  loi^tndjnal  section,  fig.  237,  shows 
its  principla  From  the  back  of  the  fire- 
place the  flttea  are  connected  within  tbe 
boiler,  bo  that  very  little  heat  can  escape 
before  traversing  ^e  interior  of  the  boiler 
three  tiIne^  then  around  a  flue  at  the  sideB 


mouB  correspondent  has  communicated 
the  following  details  of  ita  merits  to  the 
editor  of  "The  Gardeners'  Chronicle." 
After  pointing  out  some  of  the  defects  of 
tbe  present  modes  of  heating,  he  proceeds : 
"  The  following  is  a  plan  of  a  boiler  in- 
tended purposely  to  remedy  some  of  these 
defects.  Every  particle  of  fuel  burnt  in 
it  must  give  a  return  to  the  owner." 

"  X  think,'  he  says,  "  the  Captain  will 
do  a  tenth  more  work  than  any  boiler  yet 
in  use,  or  the  same  work  at  a  tenth  lees 
cost  of  fuel.  It  differs  from  all  others 
now  in  use,  not  only  in  shape,  but  in 
principla"  The  following  are  the  dimen- 
sions of  its  parte :  "  These,  of  courae,  can 
be  enlarged  or  diminished  to  suit  any  wze 
or  range  of  buildings  :  a  a  is  an  opening 
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for  the  grate  and  ash-pit^  15  inches  square 
bj  12  inches  high.  A  movable  iron  grate, 
Xy  is  placed  inside  of  this  space,  the  bot- 
tom or  floor  of  which  is  just  6  inches  from 
the  bottom  of  the  boiler.  It  stands  on 
four  legs,  ^,  and  it  has  two  front  bars,  2 
inches  apart,  the  highest  of  which  comes 
to  within  2  inches  of  the  boiler.  It  has 
no  back  to  it  or  sides,  and  can  be  removed 
at  pleasure.  Projecting  2  inches  from  it 
to  the  front  are  four  iron  brackets,  to  rest 
a  couple  of  fire-bricks  on  when  the  front 
is  to  be  closed  \  h  h  \&  the  neck  of  the 
fiimace.  It  is  10  inches  square  ;  it  is  16 
inches  from  where  the  furnace  begins  to 
incline  inwards,  at  each  of  its  four  faces ; 
it  is  18  inches  from  the  opening  for  the 
grate;  and  exactly  24  inches  from  the 
floor  of  the  grate,  ^,  upon  which  the  friel 
rests.  Below  this  there  is  the  ash-pit,  6 
inches,  making  2  feet  6  inches ;  the  lower 
portion  of  which,  for  14  inches  up,  is  a 
square  of  15  inches,  from  which  it  gradu- 
ally diminishes  at  each  of  its  four  faces  to 
10  inches  at  its  neck.  The  front  line  of 
this  neck  is  about  4^  inches  inside  the 
feeding  mouth  2X,c\e  c  the  feeding  mouth 
for  putting  in  the  fuel.  It  is  15  inches 
broaid  by  12  inches  high,  having  a  tight- 
fitting  door  €  t\  dd\%  the  farther  end  of 
the  boiler  and  the  commencement  of  the 
flue.  It  is  10  inches  square,  and  24 
inches  from  the  back  line  of  the  neck  of 
the  furnace  hh\  t  e\^  the  door.  It  has 
its  top  and  sides  inclined  to  fit  the  shape 
of  the  boiler  completely  when  pushed  in 
close.  The  lower  line  is  horizontal :  /  is 
the  blower  to  regulate  the  draught  It  is 
very  simple,  but  may  give  place  to  a  more 
scientific  method,  if  desired,  although  it 
would  be  quite  as  effectual  in  practice  as 
any  now  in  use,  and  much  more  simple. 
It  has  four  holes  g  near  its  top,  to  hang  on 
two  hooks  in  the  boiler.  By  using  either 
of  these  holes,  the  space  below  for  the 
admission  of  air  to  the  under  side  of  « is 
enlarged  or  diminished;  K  are  the  two 
fire-bricks  which  rest  on  the  four  brackets 
from  X,  and  should  fill  up  the  space  ex- 
actly before  the  fire-bars  to  the  boiler  j  h. 
The  flow-pipe  j  is  just  over  the  furnace ; 
h  is  the  return-pipe.  These  pipes,  and 
also  those  proceeding  from  them  through 
the  houses,  are  square,  4  inches  in  dia- 
meter, and  will  therefore  expose,"  accord- 
ing to  the  author's  opinion,  '*  one-third 
more  radiating  surface  than  round  pipes 


of  the  same  diameter,  and  of  course  re- 
quire one-third  less  piping  to  do  the  same 
work.  These  pipes  are  both  fixed  to  the 
top  of  the  boiler,  the  only  difference  being 
that  the  pipe  i  has  the  advantage  of  being 
just  over  the  source  of  heat ;  I  is  the 
commencement  of  the  flue,  10  inches 
diameter.  To  derive  all  the  advantage  of 
the  fiiel  consumed,  the  flue  should  always 
pass  through  one  or  all  the  houses.  In 
*the  Captain,'  less  heat  will  escape  by 
the  flue  than  with  other  boilers,  because 
the  heat  from  the  furnace  will  strike  di- 
rectly under  the  flow-pipe,  and  then  it 
must  pass  through  the  boiler  2  feet  more 
before  it  reaches  the  flue.  It  will  pass 
chiefly  along  the  upper  surface  directly 
under  the  pipes,  which  sur&ce  is  pur- 
posely made  descending,  thereby  detain- 
ing the  heat  as  long  as  possible  inside 
the  boiler,  as  heat  descends  with  difliculty. 
Notwithstanding  the  advantages  of  this 
arrangement,  there  will  always  an  im- 
mense quantity  of  heat  pass  into  the  flue, 
as  soon  as  the  fuel  has  become  ignited 
throughout,  which  will  generally  be  to- 
wards morning,  when  it  is  least  desirable 
to  throw  the  heat  away.  To  save  this," 
the  author  "  has  shown  how  the  flae  is  to 
be  brought  inside  the  house  without  the 
possibility  of  damage ;  m  is  a  thin  metal 
trough,  12  inches  square,  open  at  top : 
the  flue  (also  of  thin  metal)  passes  through 
this,  being  clear  of  it  all  round.  « This 
trough  is  to  be  partly  or  wholly  filled 
with  water  as  required,  and  a  cover  of 
some  kind,  w^  or  even  a  roll  of  coarse  can- 
vass, to  be  used  when  wanted.  The  troiigh 
should  be  a  little  clear  of  the  floor,  in 
order  that  the  heat  may  be  given  out 
from  all  its  faces.  If  this  flue  be  made 
quite  straight  through  the  houses,  the 
cleansiDg  of  it  out  (it  not  being  intended 
to  return,  the  chimney  being  placed  at  the 
far  end)  will  be  a  very  easy  matter.  From 
n  to  0  ^e  height  of  the  boiler  is  3  feet  10 
inches ;  from  o  to  jv  its  length  is  3  feet 
2^  inches ;  from  n  to  ^  its  breadth  is  19 
inches.  The  space  all  round  the  boiler,  and 
at  top  and  bottom,  for  water,  is  generally 
2  inches  only,  except  where  the  sides  and 
top  of  the  furnace  slope  in,  when  it  be- 
comes rather  more.  It  is  not  in  the  boiler- 
house  that  a  large  quantity  of  heated  water 
is  wanted ;  r  r  r  r  is  a  space  of  3  inches 
all  over  and  around  the  boiler  in  every 
direction,  except  under  it^  (and  it  may  be 
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under  it  too,)  for  sawdust  or  an;  uon-  frosts.     A  small  Stephenson's  boiler,  set 

oonikctiiig  material  J  the  masonry  is  out-  under  a  woodea  or  stone  covering  witb- 

sjde  of  this — (  *  t  a  ia  masonry.    Tliis  out  the  pit,  and  having    2-iDch  leaden 

may  be  of  any  thickneea.     In  the  sketch  pipes    attadied  to   it    by  union  Joints, 

it  is  only  44  inches,  or  half  brick,  except  close  to  the   wall,    would,  if  the  pipes 

■here  the  boiler  rests  upon  the  wall  of  were  carried  around  the    inside  of  the 

tlw  houaee,  where  it  is  9  inches  thick ;  walls  of  a  pit,  heat,  sufficiently  for  con- 

n  i  t  is  water  of  the  boiler,  all  roimd  the  servative  purposes,  a  range  50  feet  in 

fire  in  evenr  direotioa,  except  the  feeding-  length  and  6  feet  in  width.     A  prejudice 

mouth  and  ash-pit ;  j'j'  is  a  stone  alab  has  all  along  existed  against  employing 

rating  on  the  sawdust  aboye  the  boiler,  leaden  pipes  for  beating  purposes ;  but 

nitb  holes  4  inches  square  for  the  pipes  experience  has.  proved  to  us  Uiat,  if  laid 

to  pass  through."  on  a  uniform  base  of  wood,  or  suspended 

Simple  and  economical  heating-appara-  along  the  face  of  a  wall  by  proper  hold- 

tuKs  have  been  too   little  apparently  fasts,  they  last  for  years,  give  out  beat 

cared  for  by  inventors   generally,   and  as  well  as  oast-iron  ones,  while  their  be- 

benoe  that  Dumerous  and  very  zealous  ing  capable  of  being  bent  at  the  angles, 

portion   of  the    gardening    community,  their  occupying  a  very  small  space,  and 

amateuiB,    are   year   after  year  left  to  their  capability  of  being  readily  removed, 

monm  over  their  dead  and  dying  stock  of  altered,  or  replaced,  renders  them  exceed- 

planta,  with  no  other  alternative  before  ingly  valuable  for  heating  the  pits  of 

them  than  a  recurrence  to  a  yearly  trial  amateurs.  During  summer  the  boiler  may 

of  their  good  nature  and  zeal — buying  or  bo  removed,  cleaned,  and  put  carefully 

beggii^     Mr    Smith's   apparatus,    d&<  aude  till  ^ain  required,  while  Uie  pipes 

scribed  at  page  176,  will  be  found  a  use-  may  remain  stationary.    When  the  ama- 

fnl  appendage  to  the  amateur's  garden,  teura'  pits  are  placed  near  to  the  kitchen 

■nd  modifications  of  it,   or  of   several  or  to  any  of  the  offices,  where  a  boUer  is 

others  illustrated  in  this  work,  might  be  fixed,  l^en  pipes  attached  to  the  kit- 

emplt^ed  with  economy  and  satisfaction,  chen  range  boiler,  or  any  other,  by  the 

One  of  the  most  homdy  we  can  suggest  means  noted  above,  may  be  made  the 

would  be  placing  one,  or  at  most  two,  means  of  supplying  beat  to  a  consider- 

eartheoware  vessels,  capable  of  containing  able  extent  of  pits,  the  pipe  connecting 

three  or  four  gallons  of  water  each,  such  the  boiler  and  pits  being  imbedded  in 

as  are  nsed  for  holding  spirits,  and  called  charcoal,    or  in  a  wooden  bore  stuffed 

in  Scotland   greybeards,  within  a  plant  with  sawdust,  by  which  little  of  the  heat 

&ame  or  pit  of  three  or  four  lights  or  will  be  lost  by  abstraction  during  its 

sastm,  the  whole  frame  about  14  feet  in  passage. 

length — setting    them    on    the    surface  Fig.  239  shows  how  such  pipes  are 

amongst  the  plants,  so  as  to  present  their  connected  with  a  kitGhen  range  or  the 

■ar&oe  clear  on  all  sides  for  the  radiation  —^  .^                      fire-grate 

of  heat    By  a  simple  contrivance  a  small  «■      ■                     of  a  sit- 

pipe  could  be  secured  to  the  bottom  of  tingroom. 

each,  and  brought  without  the  frame  or  Such       a 

pit,  (or  the  pnrpoae  of  allowing  the  water,  boiler,   in 

when  reduced  in  temperature,  to  escape,  the  figure 

while  a  fresh  supply  of  hot  water  could  before  us, 

be  let  into  them  by  means  of  another  may     be 

small  pdpe  bent  into  the  bung-hole,  hav-  cast       in 

ing  its  other  extremity  without  the  pit,  one  piece, 

and  di^tly  bent  npwards  to  receive  a  or  be  constructed  of  plates  bolted  together, 

fiumel,  into  which  heated  water  from  the  and  so  form  a  boiler  around  the  back 

kitchen  boiler  could  be  supplied  three  and  sides  of  the  fire.      The  flow-pipe  is 

tiDuaor  so  during  the  twenty-four  hours,  attached  near  its  top,  at  the  left-hand 

TTiia,  with  carefully  covering  the  glass,  as  corner,  is  carried  through  the  walUehind, 

recommended  elsewhere  for  pits  in  this  and  so  on  in  the  most  direct  line  towards 

work,  would  preserve  the  majority  of  the  pits;  while  the  return-pipe,  following 

gneaboQBe  plants  &om  the  most  severe  a  similai*  course,  returns  to  the  boiler,  and 
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enters  it  near  the  bottom  at  the  right- 
hand  side.     It  must,  however,  be  care- 
fully borne  in  mind,  that  no  part  of  the 
flow-pipe  should  dip  to  a  lower   level 
than  that  of  the  point  from  whence  it 
started,  nor  the  return-pipe  dip  deeper 
than  the  part  where  it  entefB  the  boiler. 
An  air-tap,  about  the  size  of  an  ordinary 
quill,  should  be  fixed  in  the  flow-pipe  at 
its  highest  point,  for  the  escape  of  air, 
which,  if  allowed  to  exist  in  the  pipes, 
would  completely  arrest  the  circulation  of 
the  water.     The  want  of  this  precaution 
has  been  the  cause  of  many  an  excellent 
hot-water  apparatus  being  condemned, 
which    otherwise    would  have  wrought 
admirably.     Such    an   arrangement    as 
this  will  in  no  way  interfere  with  domes- 
tic arrangements,  as  a  stopcock  can  be 
placed  on  both  the  flow  and  return  pipes, 
either  close  to  the  boiler  within  or  close 
to  the  wall  without^  as  may  be  most  con- 
venient    Such  a  magazine  of  heat  as  a 
boiler  so  constructed  will  add  greatly 
to  the  heat  of  the  room  in  which  it  is 
placed,  and  that  without  requiring  any 
additional  fuel     It  is  for  many  reasons 
desirable  that  the  top  of  kitchen-rauge 
boilers  should  be  open,  at  least  so  far  so 
as  to  render   their    being    occasionally 
cleaned  out  more  convenient     In  such 
cases  the  pipes  in  the  pits  must  be  upon 
an  exact  level  with  the  top  of  the  boiler  ; 
but  where  such  boilers  have  fixed  tops, 
the  pipes  may  be  at  any  height  above 
them,  as  the  heated  water  will  ascend  to 
them,  and  the  water,  when  deprived  of  its 
heat,  will  return  to  the  boiler  upon  the 
common  principle  of  hydraulics.      The 
boiler  need  not,  however,  be  the  whole 
depth  of  the  fire-grate,  but  only  reach  as 
far  as  the  bottom    of  the  fire-bed,  as 
marked  by  the  dotted  line  in  our  figure. 
A  greenhouse  or  conservatory  of  con- 
siderable size,  attached  to  the  house,  may 
be  heated  by  the  same  means,  and  even 
if  20  or  30  feet  distant ;  as  may  also  pits- 
at   100    feet  from  the  boiler,  provided 
care  be  taken  to  place  the  pipe  which 
connects  the  boiler  with  the  radiating 
pipes  in  the  greenhouse  or  pits  in  a  non- 
heat-conductiug  or  heat-abstracting  me- 
dium.     This  is    by  no  means  a  new 
mode  of  heating  greenhouses  attached  to 
dwelling-houses,  as  it  was  recommended 
twenty  years  ago  by  the  late  Mr  Ander- 
son, curator  of  the    Chelsea  Botanical 


Gardens.  We  are  only  surprised  that  so 
simple  and  economical  a  mode  should 
have  been  so  long  known,  and  seemingly 
so  little  used. 

General  remarks  on  heating  by  hot  water, 
—After  upwards  of  twenty-five  yeajs' 
experimenting  upon  heating  with  hot 
water,  there  appears  to  us  to  be  only 
three  distinct  principles — ^namely,  Atkin- 
son's horizontal,  Kewley's  siphon,  and 
Eckstein  and  Busby's  rotary  float  cir- 
culator. The  rest,  although  diflering  in 
form  of  boiler,  and  position  and  extent 
of  radiating  surface,  present  really  no 
new  feature  in  their  principles. 

Since  the  introduction  of  tank-heating, 
the  hotwater-pipe  system  is  undergoing  a 
species  of  condemnation  by  some,  little 
short  of  that  pronounced  against  tJiie  old 
flues.     Their  cry  is,  that  the  heat  it  pro- 
duces is  dry  and  parching,  whereas  that 
secured  by  the  otiier  is  moist^  and  all 
that  we  can  desire.     Now,  it  ought  to  be 
kept  in  mind  that  heat  produced  by  com- 
bustion is  exactly  the  same,  whether  pro- 
duced by  a  smoke  flue,  a  hot-water  pipe, 
or  a  gutter  or  tank,  excepting  that  in 
the  latter  case  it  is  accompanied  with  a 
considerable  degree  of  humidity  if  the 
gutter  is  open  at  top.      Heat  produced 
by  fermenting  matenals,  such  as  stable 
manure,  is  quite  a  difierent  thing;  and, 
could    it    be    as    economically  applied, 
which  it  cannot,  and  its  heat  as  r^idily 
commanded  as  that  by  the  use  of  com- 
bustible materials,  it  should  never  be 
abandoned  until  we  discover  means  of 
producing  the  same  gaseous  fertilising 
constituents  which  it  contains.     Water 
from  tanks  produces  pure  steam  without 
much  fertilising  property;  and,   unless 
this  is  properly  provided  against,  causes 
too  hiunid  an  atmosphere.     Hot-water 
pipes    produce    no   steam    as  they  are 
generally  applied,  and  hence  the  heat 
from  them  is  much  the  same  as  that 
from  smoke  flues,  with  this  advantage, 
that  they  are  not  so  easily  overheated, 
give  out  no  injurious  gases,  and  retain 
their  heat  much  longer,  while  they  do  not 
absorb  so  much  of  the  humidity  of  the  air 
as  smoke  flues  do.   But,  either  with  smoke 
flues  or  hot-water  pipes,  the  atmosphere  of 
a  house  or  pit  may  be  kept  as  humid  as 
there  is  any  necessity  for.    Flanges  have 
been  cast  on  the  top  of  hot-water  pipes, 
and  saddle-shaped  trays  have  been  placed 
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on  them,  for  Holding  water  for  creating 
moisture ;    and,  with   care,    these   have 
answered  the  purpose:  but  they  have 
inTariablj  been  attached  to  the  upper 
pipes,  whereas  they  ought  to  have  been 
placed  on  the  lower  ones.    The  return- 
pipes,  under  ordinary  circumstances,  are 
seldom  under  90^  or  100^— a  temperature 
quite  sufficient,  if  partially  covered  with 
water,  to  raise  a  much  more  congenial 
steam  than  could  be  got  from  the  upper 
ones,  which  are  often  much  too  hot  for 
this  purpose.     Indeed,  a  very  judicious 
plan  is  to  place  a  wooden  or  brick-and- 
oement  trough  under  them,  and  keep  it 
supplied  with  water,  when  required,  from 
the  cistern  over  the  boiler.     Hollow  tiles 
have  been  used  for  the  tops  of  flues  for 
the  purpose  of  generating  steam,  to  make 
up  for  the  humidity  abstiracted  from  the 
atmoq)here  of  the  house  by  the  absorbing 
properties  of  fluea    These  have  the  effect 
of  scalding  the  tender  fohage  when  water 
is  put  on  them  while  much  heated;  and 
when  applied  at  a  low  temperature,  the 
water  is  absorbed  by  the  material  to  such 
an  extent  as  greatiy  to  impede  the  draught 
by  creating  dampness  in  the  flue.    The 
nearest  approximation    to  the    natural 
climate  in  the  tropics  must  be  that  pro' 
duced  by  the  fermentation  of  vegetable 
and  animal  substances.     *'  In  hot  moist 
r^ons  in  the  tropics,"  says  Mr  Solly,  in 
"Rural  Chemistry,"  '' plants  grow  with 
far  more  rapidity,  and  vegetation  is  more 
vigorous  than  in  temperate  regions.     In 
tropical   countries,  decay   proceeds  far 
more  rapidly  tiian  it  does  in  our  own 
country.    Carbonic  acid  and  ammonia, 
the  food  of  plants,  are  produced  in  greater 
quantity  than  here;  whilst,  frx>m  the  greater 
power  of  the  sun,  plants  are  able  to  assi- 
milate more  of  tiiose  substances  than 
they  can  in  colder  countries."    The  great 
desideratum    at    present,  now  that  we 
have  a  command  of  both  heat  and  mois- 
ture,  is  to  find  means  of  supplying  those 
indispensable  gases  by  impregnating  the 
atmoq>here  of  our  plant-structures  with 
them. 

Wherever  artificial  heat  is  employed, 
it  has  a  tendency  to  diy  up  the  humidity 
of  the  atmosphere  of  the  space  heated :  no 
matter  whether  the  apparatus  be  hot 
water,  hot  air,  or  brick  flues— all  have  a 
similar  tendency,  although  not  in  exactly 
the  same  degree.     Artificial  means  must, 

YOL,  L 


therefore,  be  used  to  counteract  this  ten- 
dency. The  following  excellent  remarks 
upon  this  subject  are  by  Mr  J.  Rogers, 
in  "Horticultural  Society^  Transactions :" 
— "Closely  connected  with  the  subject  of 
heating,  is  the  providing  an  adequate 
degree  of  moisture  in  the  atmosphere 
heated ;  indeed,  it  is  upon  this,  above 
everything  else,  that  the  perfection  or 
imperfection  of  an  artificial  climate  de- 
pends; and  it  is  by  no  means  one  of  the 
least  advantages  of  hot-water  pipes,  that 
they  do  not,  like  smoke  flues,  dry  the 
atmosphere  by  absorbing  its  moisture. 
But  this  negative  advantage  falls  far 
short  of  what  is  necessary.  The  air  of  all 
buildings  artificially  heated  is  dried  by 
condensation  upon  the  glass,  and  by  the 
continued  escape  through  open  laps  or 
crevices  of  saturated  or  moist  air,  whose 
place  is  supplied  by  cold  and  dry  air.  To 
imitate  nature,  it  is,  therefore,  necessary 
to  provide  a  constant  supply  of  moisture 
equal  to  the  wasto  by  these  two  causes. 
The  means  adopted  to  supply  moisture  to 
the  atmosphere  is  by  sprinkling  the  floor 
and  the  plants,  and  by  troughs  upon  the 
heating-pipes.  Sprii^ding  the  floor  is 
a  very  imperfect  and  inefficient  expe- 
dient: the  greater  part  of  the  moisture  so 
bestowed  sinks  into  the  earth,  and  very 
littie,  indeed,  finds  its  way  to  the  atmos- 
phere of  the  house ; — for  the  air  in  contact 
with  the  floor  of  a  house  is  generally 
nearly  saturated,  having  lost  its  capacity 
for  moisture  by  loosing  its  heat;  and  it  is 
only  when  it  has  reached  the  pipes  and 
been  again  heated  that  it  becomes  capable 
of  taking  up  moisture,  and  in  this  thirsty 
state  it  generally  has  to  seek  its  moisture 
among  the  plants.  "  The  most  effectual 
mode,"  Mr  Rogers  thinks,  "of  producing  a 
moist  atmosphere,  is  by  considerable  sup- 
plies of  water  above  the  level  of  the  pipes, 
which  supplies  ought  always  to  exceed  by 
a  few  degrees  the  mean  temperature  of 
the  house.  The  troughs  commonly  em- 
ployed are  objectionable  only  in  as  &r  as 
they  are  much  too  small,  and,  becoming 
quickly  empty,  afford  a  very  temporary 
supply.  To  be  really  efficient,  such  troughs 
ought  to  be  at  least  1  foot  in  width  by  5 
or  6  inches  in  depth,  and  they  should  ex- 
tend the  whole  length  of  the  house, 
affording  something  like  1  square  foot  of 
water-surface  for  every  15  square  feet 
of  glass  in  the  roof    In  orchid  houses, 
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and  thofio  destined  to  the  cultivation  of 
tropical  plants,  a  still  greater  surface  of 
water  is  desirable ;  and,  for  this  purpose, 
slate  cisterns  placed  immediately  over 
the  heating-pipes,  as  broad  as  the  front 
shelves,  and  from  1  foot  to  15  inches 
deep,  may  be  advantageously  employed. 
Their  temperature  will  always  exceed 
that  of  the  house  by  a  few  degrees;  and 
the  great  sur&ce  affords  an  abundant 
though  gradual  supply  of  moisture; — they 
act  eJso  as  partial  reservoirs  of  heat,  and 
afford  the  only  efficient  means  of  culti- 
vating the  beautiful  but  much-neglected 
tribe  of  stove  aquatics. 

'^  In  the  few  houses  where  cisterns  are 
introduced,  they  are  in  general  provided 
more  for  ornament  than  use :  the  posi- 
tion in  which  they  are  placed,  and  the 
materials  of  which  they  are  constructed, 
forbid  their  being  warmed ;  and,  in  fact, 
the  temperature  of  the  water  contained 
in  them  is  always  some  degrees  below 
that  of  the  house.  It  may  be  observed, 
that  this  arrangement  meets  the  necessity 
of  the  case  wit£  exceeding  accuracy ;  for 
condensation  is  greatest^  and  consequently 
the  atmosphere  is  most  rapidly  dried, 
when  the  external  air  is  coldest,  and  a 
great  artificial  heat  is  maintained ; — and 
at  this  very  time  the  increased  heat  of 
the  pipes  increases  the  evaporation  from 
the  cistems.  But  to  insure  this  result^ 
the  cisterns  employed  must  be  above  the 
level  of  the  heating-pipes,  and,  if  possible, 
directly  over  them." 

There  is,  we  think,  one  objection  to 
Mr  Rogers'  plan  of  placing  the  troughs 
or  cisterns  over  the  hot-water  pipes — 
namely,  their  preventing  the  radiation 
of  the  heat  upwards.  So  far,  therefore, 
as  providing  a  humid  atmosphere  is 
concerned,  we  would  prefer  having  the 
troughs  under  the  return-pipes,  as  already 
stated ;  and  as  for  obtaining  a  supply 
from  cisterns  in  which  tropical  aquatics 
are  cultivated,  it  would  be  better  to  con- 
duct a  small  branch-pipe  from  the  main 
ones  into  such  cisterns; — for  it  is  an 
admitted  fact,  that  the  water  in  such 
cisterns  is  never  sufficiently  heated  to 
suit  the  nature  of  the  plants  cultivated 
in  them.  A  still  better  plan  would  be  to 
place  an  open  gutter  or  evaporating  cast- 
iron  pan  along  the  top  of  the  kerbs  or 
parapets — or,  indeed,  in  any  part  of  the 
house   most   convenient;    and  into    it 


lead  a  small  pipe  of  hot  water,  either 
from  the  main  pipes  or  direct  firom  the 
boiler.  This  pipe  should  be  frinushed 
with  a  cock,  to  let  in  the  hot  water  when 
evaporation  is  required ;  a  return-pipe  of 
the  same  dimension,  attached  to  the  same 
end  of  the  gutter  at  which  the  supply  is 
admitted,  will  draw  it  off  and  return  it 
to  the  source  from  whence  it  came. 

The  following  very  judicious  remarks 
on  heating  by  hot  water  form  part  of  an 
excellent  paper  read  before  the  **  Horti- 
cultural Society  of  London,"  by  John 
Rogers,  Esq.  After  alluding  to  the 
various  methods  adopted,  acknowledging 
the  great  advantages  of  hot  water  overall 
other  modes  of  heating,  and  stating  the 
saving  in  fiiel  to  be  equal  to  twenty-five 
per  cent,  in  well-airanged  apparatuses 
over  well -arranged  and  well-managed 
flues-^observing,  however,  at  the  same 
time,  that  many  of  the  modes  even  at 
present  in  use  are  so  defective  as  to  be 
actually  consimiing  a  greater  amount  of 
fuel  than  ordinary  fumacesr-he  pro- 
ceeds  to  say :  ^  This  remark  applies  not 
merely  to  the  earlier  apparatus  where 
the  power  was  inadequate  to  the  work 
required,  but  even  to  the  best-constrttcted 
modem  ones;  and  the  waste  of  fuel 
arises  from  a  misunderstanding  of  the 
nature  of  a  hot-water  apparatus,  and  frx>m 
an  attempt  to  make  it  do  that  which,  if 
it  be  properly  constructed,  it  is  impos- 
sible that  it  should  do. 

**  It  is  a  great  desideratum  with  gar- 
deners, as  far  at  least  as  my  experience 
goes,  to  get  up  heat  in  a  short  time ;  and 
dieir  ordinary  test  of  the  excellence  of  a 
hot-water  apparatus  is,  how  speedily  they 
can  get  the  water  to  boiL    Where  an 
apparatus  is  properly  constmcted,  this 
can  seldom  be.  effected  without  a  most 
extravagant  waiste  of  friel.    The  water  in 
a  hot-water  apparatus,  constructed  on  tJbe 
most  perfect  principles,  will  take  as  many 
hours  to  heat  to  the  boiling  point  as  the 
pipes  which  contain  it  are   inches    in 
diameter, — and  it  will  also  oool  in  the 
same  ratio.    Four-inch  pipes  will  aocoird- 
ingly  take  four  hours  to  reach  the  tem- 
perature of  200"^ ;  and  Ihey  can  be  heated 
to  the  boiling  point  in  one  hour,  only  by 
the  consumption  of  four  times  as  much 
fuel  as  would  suffice  if  properly  applied ; — 
or,  in  &ct,  allowing  for  the  waste  of  heat 
by  the  chimney,  which  incKeases  under 
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such  circimiBtaiices  yery  rapidly,  five  or 
six  times  as  much  fuel  as  is  reaUy  neces- 
ttij  will  be  oonsumed  by  a  gardener 
zodous  of  the  honoxir  of  his  apparatus. 
It  is  of  eourse  possible,  by  having  a  fur- 
nace and  boiler  exoeesively  large  in  pro- 
portion to  the  pipes,  to  construct  an 
apparatus  with  4-inch  pipes  which  shall 
boil  in  an  hour ;  but  the  necessary  con- 
sequences will  be,  that  such  a  furnace 
would  bum,  during  every  hour  of  the 
uight,  four  times  as  much  fuel  as  can 
poesibly  be  effective  in  heating  the  build- 
ing to  which  it  is  applied. 

'^  If  a  house  is  to  be  heated  rapidly,  the 
pipes  should  be  of  the  smallest  diameter 
which  is 'consistent  with  a  free  circula- 
tion ;  but  it  must  be  borne  in  mind  that 
such  pipes  will  also  cool  with  equal  rapi- 
dity;—and  if  tiie  heat  is  to  be  main- 
tained through  the  night,  the  furnace 
must  be  so  constructed  as  to  contain  a 
laige  quantity  of  fuel,  but  only  to  allow 
of  a  veiy  slow  consumption.  Now  such 
aiumaoe,  though  theoretically  very  easy, 
and  practicall  J  not  very  difficult  of  con- 
struction, requires  an  almost  scientific 
nicety  of  management  not  to  be  expected 
fiom  common  gardeners.  There  are, 
moreover,  several  objections  to  small 
pipes,  one  of  the  most  material  of  which 
is  this— that,  the  motion  of  water  within 
them  being  retarded  by  friction,  in  a 
much  larger  degree  than  in  large  pipes, 
they  can  never  be  brought  to  so  high  a 
mean  temperature.  So  that  under  simi- 
lar droumstanoes  of  pressure,  Sic.,  200 
feet  of  1-inch  pipe  could  never  be 
made  to  produce  the  same  effect  as  50 
feet  of  4-inch  pipe,  though  their  surfaces 
would  be  nearly  equal 

^  A  little  consideration  will  enable  us 
to  determine,  whether  such  rapid  com- 
munication of  heat  be  really  essential 
to  tiie  efficiency  of  a  heating-apparatus. 
In  hothouses,  where  permanent  heat  is 
required,  it  is  evidently  unnecessary. 
The  only  place  where  it  may  be  desired 
is  in  buildings  where  occasional  heat  only 
is  required.  The  real  desideratum  is,  a 
fomaoe  so  constructed  that  it  shall  con- 
tain fuel  enough  to  supply  the  pipes  with 
as  nauch  heat  as  they  can  radiate  during 
the  night,  and  which  may  be  depended 
upon  for  burning  steadily  and  perfectly 
whatever  liiel  is  put  into  it — not  with 
that  accurate  predaion  requimte  where 


the  temperature  of  the  house  depends 
upon  the  exact  amount  of  combustion 
per  hour,  but  sufficiently  slow  to  allow 
the  water  to  absorb  the  greatest  possible 
portion  of  the  heat  generated.  With 
such  an  apparatus,  the  fire  being  once 
effectually  lighted,  the  gardener  need  be 
under  no  apprehension  that  the  heat 
during  the  night  will  prove  insufficient, 
though  it  may  be  several  hours  before 
the  pipes  attain  their  maximum  tempera- 
ture. 

''I  have  dwelt  somewhat  at  large  on 
this  point,  because  it  is  one  on  which 
much  mistake  exists,  and  under  this  mis- 
apprehension the  best  apparatus  may  be 
condemned  as  defective,  and  a  very  im- 
perfect one  preferred  and  adopted  in  its 
stead ; — ^that  which  is  commonly  adopted 
as  a  criterion  of  excellence  being  really  a 
proof  of  defective  construction. 

"There  can  be,  on  the  whole,  no 
doubt  that  3-iiich  or  4-inch  pipes  are  ex- 
ceedingly preferable  to  smdler  ones, 
where  economy  of  fuel  and  uniform  ad- 
justment of  the  temperatm*e  for  several 
hours  are  the  primary  objects.  Where 
ornament  or  great  economy  of  space  is 
important^  and  economy  of  fuel  is  not 
much  considered,  smaller  pipes  may  be 
employed;  but  where  rigid  heating  is 
considered  essential,  I  believe  it  will  be 
found  best  to  have  recourse  to  the  old 
expedient  of  brick  flues; — and  their  atten- 
dant inconveniences  must  be  considered 
88  the  price  paid  for  this  advantage,  real 
or  imaginary. 

"  The  next  point  to  be  noticed  is  the 
absolute  amount  of  heat  produced  by  any 
hot-water  apparatus,  which  depends  on  the 
proportion  between  the  sur&ce  of  pipe 
and  the  surface  of  external  glass  in  the 
building.  The  laws  both  of  cooling  by  the 
glass  and  of  radiation  from  the  pipes  have 
been  so  ably  and  so  accurately  treated 
by  Mr  Hood,"  in  his  excellent  treatise  so 
often  quoted  in  this  work,  "  that  there  is 
nothing  to  desire  on  this  head.  Almost 
all  the  earlier  apparatuses  are  incompe- 
tent to  the  work  required  of  them,  the 
quantity  of  pipe  being  utterly  insufficient 
to  produce  the  heat  required  j  while,  the 
boiler  being  large,  and  of  very  defective 
construction,  a  vast  quantity  of  fuel  was 
burned  to  waste.  The  gardener,  finding 
his  heat  deficient,  naturally  stokes  up  the 
fire  and  throws  on  fiiel,  in  the  hope  of 
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increafiing  it ;  but  the  only  result  of  his 
labour  is  the  more  rapid  destruction  of 
the  boiler  itself.  Until  the  publication 
of  Hood's  work  above  mentioned,  the 
principle  of  circulation  in  hot-water  ap- 
paratus was  very  little  understood  /  most 
erroneous  notions  prevailed  on  the  sub- 
ject ;  and  where  the  principles  were  im- 
known,  and  opportunities  of  experiment 
comparatively  few,  it  was  not  to  be  won- 
dered that  practice  was  very  defectiva 
It  must,  however,  be  observed,  that  if  the 
earlier  apparatus  were  mostly  deficient  in 
the  quantity  of  pipe  employed,  many  of 
those  more  recently  erected  err  in  the 
opposite  extreme.  The  error  arises  not 
from  any  defect  in  the  data  or  in  the  cal- 
culations, but  from  assuming,  as  the 
minimum  of  external  air,  a  temperature 
which  Yetj  rarely  occurs  in  this  country, 
and  which  lasts  for  so  very  short  a  time 
that  no  building  has  time  to  cool  down 
to  a  corresponding  temperature. 

"  The  next  point  which  requires  notice 
is  the  expediency  of  heating  several 
houses  from  the  same  boiler.  Now,  to 
this  arrangement  there  is  not  the  slightest 
objection,  provided  the  same  number  or 
extent  of  houses  is  always  to  be  heated  at 
the  same  time — that  is  to  say,  several 
hothouses,  all  of  which  require  permanent 
heat,  but  different  temperatures,  may  be 
advantageously  heated  from  one  boiler. 
In  like  manner  a  range  of  greenhouses 
always  requiring  heat  at  the  same  time, 
to  exclude  frost,  may  be  worked  from  one 
boiler,  though  different  degrees  of  heat 
are  required  in  them ;  and  even  if  one  of 
these  sometimes  requires,  as  it  probably 
would,  a  slight  degree  of  heat  when  the 
others  require  none,  this  may  be  arranged 
without  difficulty  or  inconvenience.  But 
serious  inconveniences  will  arise  from 
any  attempt  to  heat  two  buildings,  in  one 
of  which  occasional,  and  in  the  other  per- 
manent, heat  is  required;  and  this  in- 
convenience will  be  great  in  proportion 
to  the  size  of  the  buildings,  especially  if, 
as  is  generally  the  case,  the  hothouse  is 
small,  and  the  greenhouse  or  pits  more 
extensive.  The  same  inconvenience  will 
also  be  felt  if  two  vineries,  one  to  be 
forced  at  a  later  period  than  the  other, 
are  to  be  heated  from  one  boiler.  The 
reason  is  briefly  this,  that  the  capacity  of 
the  frimace  for  fuel,  the  area  of  its  bars 
or  its  consuming  power,  and  the  boiler- 


surface  or  absorbing  power,  are  all  calcu- 
lated with  reference  to  a  certain  quantity 
of  pipe  j  by  urging  the  fire  to  the  utmost 
power  which  is  consistent  with  a  proper 
duration  of  its  heat,  the  pipes  to  which  it 
is  ordinarily  attached  are  heated  to  their 
maximum,  and  the  maximum  heat  is 
produced  as  required  in  the  building.  I( 
at  this  time,  an  additional  extent  of  duty 
is  laid  on  the  boiler,  by  opening  the 
sluices  which  connect  it  with  the  pipes 
of  a  greenhouse  or  pits,  the  temperature  of 
the  ordinary  service-pipes  is  reduced,  and 
the  hothouse  receives  a  diminished  quan- 
tity of  heat  just  when  it  requires  most 
On  the  other  hand,  if  the  common  boiler 
be  constructed  of  a  size  and  power  ade- 
quate to  the  double  service,  it  will,  when 
applied  to  the  hothouse  only,  constantly 
overheat  it;  and  this  effect  can  be  pre- 
vented only  by  throwing  open  the  furnace 
door,  and  allowing  the  ^el  to  bum  to 
waste ; — for,  be  it  observed,  it  is  the  area 
of  the  furnace  bars  which  regulates  the 
consumption  of  fdeL  It  is  true  that,  by 
means  of  dampers  and  skilful  manage- 
ment, some  remedy  may  be  found  for 
these  evOs;  but,  nevertheless,  they  will 
exist  to  a  greater  or  less  extent,  and  ihe 
arrangement  above  mentioned  should 
never  be  willingly  adopted. 

'*  The  different  temperature  of  stoves  to 
be  heated  from  the  same  boiler  may  be 
regulated  with  the  most  philosophic  aocu- 
r^Jf  by  allotting  to  each  house  quantities 
of  pipe  bearing  a  different  proportion  to 
their  respective  surfistces  of  glass.  The 
difference  thus  established  will  be  main- 
tained for  all  temperatures,  unless  acci- 
dental circumstances  of  exposure  to  wind 
or  imperfect  glazing  should  cause  a  varia- 
tion, and  the  general  heat  of  all  may  be 
regulated  by  attention  to  one  fire." 

Hitherto,  for  the  most  part,  hothouses 
have  been  heated  by  pipes  laid  in  a  hori- 
zontal direction,  and  generally  running 
parallel  to  the  ends  and  front  of  the 
house ;  and  in  nine  cases  out  of  ten  the 
extent  of  piping  has  been  fiar  too  limited 
to  effect  the  purpose  required,  or  to  take 
the  heat  from  the  boiler  so  &st  as  it  is 
generated:  hence  an  enormous  waste  of 
fuel  is  constantly  going  on.  Where  it  is 
inconvenient  to  add  to  the  number  of 
pipes,  radiators  may  be  attached  to  them, 
or  coils  of  smaller  pipes  may  be  placed  in 
convenient  parts  of  the  house,  either  in 
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tbe  oomen,  or  by  the  aides  of  the  walla, 
w,  indeed,  in  any  part  where  they  would 
not  interfere  with  the  general  arrange- 
ment One  of  the  simplest  of  these 
forma  is  a  stack  of  2-inoh  pipes,  arranged 
_    MO  ""^  above  another  in 

™'      '  a  double  row,  with  a 

case  of  open  work  in 
front,  aa  shown  in  fig. 
240,  aa  suggested  by 
Walker,    but     which 
indeed     is     only     a 
reTivaL  of  tbe   Mar- 
quis  de    Chabanne's 
prinoipla        A    ease 
of  thia  kind,  6  fbet 
long,    1    foot    wide, 
and     3^    feet    high, 
would  contain  60  feet 
of  beating  sur&ce,  or  nearly  the  half 
of  that  usuaUy    employed   to    heat  a 
vhole  vinery.     These,  however,  should 
be  distributed  equally  over  the  house  to 
«qaaliae  the  temperature,  and  be  supplied 
'  with  cold  air  enteringnear  their  bottom — 
M  ihown  in  our  cut — to  equalise  its  distri- 
bntion.     There  are  cases,  also,  where  such 
tfacks  of  pipea  might  be  aet  in  niches  in  the 
walla,  and  tberel:^  economise  space  :  the 
number  ofpipee,  of  course,  to  be  r^ulated 
by  the  temperature  required,  and  their 
supply  of  heat  conveyed  from  Uie  boiler  by 
a  pipe  of  larger  calibre.     "  For  thia  pur- 
pose," says  Walker  in  "  Hints  on  Venti- 
Ution,"  "  more  compact  forms  than  pipes 
Bie  desirable,  in  order  to  reduce  the  apace 
occupied.     The  simplest  of  these  forms 
coDsista  of  flat  hoUow  plates  of  iron,  set 
up  on  edge  parallel  to  eiach  other,  having 
a  thin  space  within  them,  of  1  inch  wide, 
for  tbe  receptiou  of  the  vehicle  of  heat^ 
and  filed  at  intervals  of  1  j  inches  apart 
The  number  must  be  determined  by  the 
extent  of  beating  sur&ce  required ;  and 
any  number  of  them  may  be  connected 
together  by  a  horizontal  pipe  running 
sloi^  the  top,  conveying  tbe  hot  water  to 
each  plate,  and  another  along  the  bottom, 
connected  by   a  branch  from   each  for 
returning  the   water  which  has  parted 
with   its   heat   again    to    the    boiler, 
'Hu  quantity  of  heating  sur&ce  obtain- 
shle  in  this  form  in  a  given  apace,  com- 
pared with  pipes,  is  nearly  as  3  to  2, 
or  half  aa  much  again.     This  form  of 
heating  sur&oes  has  long  been  used  for 
manu&cturing  purposes ;"  but,  ao  &r  as 


we  know,  it  has  not  been  applied  in  hot- 
house-beating. "  Such  radiators  might  be 
advantageouf^  em- 
Pig.  211.  ^  pioyg^i  in  affording 
bottom  heat  to  pine- 
beds,  &o.,  and  forma, 
as  in  Sgs.  241,  242, 
and  243,  laid  flat,in- 
creasing  or  dimin- 
ishing the  number 
of  plates,  according 
to  the  heat  required. 
Fig.  24Iia  thesim- 
plestof  theee  modes, 
which  is  here  shown 
in  plan  ;  fig.  242  is 
a  modification  of 
Fie-  343.  tiiig  fonri  of  heat- 

ing surfiice,  having 
a  oorrugated  or  sig- 
sag  outline ;  but 
as  the  corrugations 
cause  each  plate  to 
occupy  a  greater 
widlb,  there  is  no 
space  aaved  nor  ad- 
vantage gained  by 
thia  alteration  in 
the  form  of  aurface. 
A  better  arrange- 
ment than  the  last 
Fig.  213.  baa  been  used,  simi- 

lar to  that  shown 
at  fig.  241,  but 
having  thin  parallel 
projections  cast  on 
the  outsidea  of  the 
plates,  which  in- 
creases the  beating 
sur&ce  obtainable 
in  a  given  apace  in 
the  proportion  of  i 
to  2,  or  twice  aa 
much  as  compared 
with  pipes.  This  is 
shown  in  plan,  fig. 
343.  Ur  Haden 
has  patented  a 
sharply  corrugated 
form  which  he 
^ves  to  these  pro- 
jections— see  side 
view,  fig.  244.  This 
is  intended  to 
bring  the  air 
more  immediately  into  contact  with  the 
hot  surface^  by  passing  it  up  through 


Fig.  2i*. 
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winding  channels ;  and  also,  by  the 
obstructions  and  hindrances  caused  by  the 
angles  projecting  oyer  the  passages,  to 
cause  fresh  particles  of  air  continually  to 
impinge  on  the  surface.  There  does  not, 
however,  appear  to  be  much  gained  prac- 
tically by  compelling  the  air  to  pursue 
this  tortuous  course.  What  is  gained  in 
temperature  will  be  lost  in  time.  It  has 
been  obiected  to  these  modes  of  increasing: 
heating  surfooes  by  projections,  that  theti 
will  be  diminution  of  efficiency  from  the 
ends  of  the  projections  not  being  in  such 
dose  contact  with  the  steam,  water,  or 
other  yehicle  of  heat  that  may  be  em- 
ployed, as  the  sides  of  the  plates.  But 
within  proper  and  moderate  limits  as  to 
the  length  of  the  projections,  this  objec- 
tion has  not  been  foimd  to  hold  good  in 
practice,  which  will  be  more  obyious 
when  we  consider  that  iron  is  one  of 
the  best  conductors  of  heat,  while  air 
is  a  yery  slow  absorbent;  and  conse- 
quently, that  for  some  limited  distance 
heat  will  travel  through  the  metal  more 
rapidly  than  the  air  can  take  it  up,  unless 
blown  through  the  hot  chamber  with 
great  rapidity." — Waixer's  Hints  an  Venn 
tilaiion, 

*^  Whatever  be  the  arrangements 
adopted  for  heating  by  hot  water,  two 
considerations  must  be  specially  attended 
to,  namely,  sufficient  strength  to  bear  the 
hydrostatic  pressure,  and  freedom  of 
motion  for  currents  of  water  of  varying 
temperatures,  and  consequently  of  vary- 
ing densities.  As  fluids  transmit  their 
pressure  equally  in  every  direction,  a 
column  of  water  rising  from  a  strong 
vessel  to  a  certain  height  may  be  made 
to  burst  the  vessel  witib  enormous  force. 
Thus  a  tube,  whose  sectional  area  is  1 
inch,  rising  to  the  height  of  34^  feet  from 
the  bottom  of  a  vessel  of  water,  will,  if 
the  tube  be  also  full  of  water,  exert  a 
bursting  pressiure  on  every  square  inch  of 
the  inner  surface  of  suchvessel  of  one  atmo- 
sphere, or  1 5  lb.  If  the  sectional  area  of  the 
tube  be  increased,  the  pressure  remains 
the  same.  If  a  boiler  be  3  feet  long,  2  feet 
wide,  and  2  feet  deep,  with  a  pipe  28  feet 
high  from  the  top  of  the  boiler,  when  the 
apparatus  is  filled  with  water  there  will 
be  a  pressure  on  the  boiler  of  66,816  lb., 
or  very  nearly  30  tons.  This  will  show 
the  necessity  for  great  strength  in  the 
boiler,  especially  when  it  is  considered 


that  the  effect  of  heat  upon  it  is  to  dimi- 
nish the  cohesive  force  of  its  particles. 
But  even  supposing  the  apparatus  were 
to  burst,  no  clanger  would  arise,  because 
water,  unlike  steam,  has  but  a  very  limited 
range  of  elasticity.  The  boiler  just  de- 
scribed would  contain  about  75  gallons 
of  water,  which,  under  a  pressm'e  of  one 
atmosphere  on  the  square  inch,  would  be 
compressed  about  1  cubic  inch ;  and  if 
the  apparatus  were  to  burst,  the  expan- 
sion would  only  be  1  cubic  inch,  and  the 
only  effect  of  bursting  would  be  a  crack- 
ing in  some  part  of  the  boiler,  occasioning 
a  leakage  of  the  water." 

Heating  by  hot-water  pipes  and  tanks 
or  gutters,  in  all  their  modifications^  is  a 
most  decided  improvement  on  the  old, 
unsteady,  and  expensive  mode  of  heating 
by  means  of  fermenting  materials.  There 
is,  however,  one  advantage  peculiar  to  the 
old  mode  of  heating,  namely,  the  supply 
of  ammonia  and  other  gases  to  the  plants 
from  the  stable  dung  during  the  process 
of  fermentation.  This  is  idso  to  be  at- 
tained, as  recent  experiments  have  proved, 
by  the  introduction  of  Hquid  manures  of 
the  most  powerful  kinds,  in  various  ways, 
in  structures  heated  by  the  new  method. 
Mr  Fleming  of  Trentham,  by  mixing 
pigeon*s  dung  with  the  water  in  the  tanks, 
in  the  proportion  of  1  ounce  of  dung  to 
1  gallon  of  water,  has  obtained  a  supply 
of  this  invigorating  gas,  which  seems  to 
be  so  essential  to  vegetable  life,  and  pro- 
bably others  also.  It  is,  and  has  long 
been  known  to  the  best  cultivators,  that 
plants  of  all  kinds  thrive  better  in  pits 
heated  by  fermenting  manure  than  any- 
where else.  Now,  this  increase  of  vigour 
is  well  known  not  to  arise  from  any  dif- 
ference in  the  humidity  of  temperature 
that  may  exist  between  the  two  methods 
of  heating,  but  from  a  deficiency  of  am- 
monial  gas  in  the  one  case,  and  an  abxm- 
dance  of  it  in  the  other.  We  apprehend 
that  by  mixing  the  manure  with  the 
water,  as  in  the  case  alluded  to,  in  the 
tanks  or  pipes,  the  insoluble  parts  will 
find  their  way  into  the  boiler,  and  hence 
cause  the  formation  of  incrustations 
in  them,  which  tend  so  much  to  their 
decay.  We  adopt  a  difierent  course  to  at- 
tain the  same  end,  namely,  by  watering  the 
beds  and  floors  over  the  tanks  with  urine, 
or  rich  liqtud  manure,  and  also  by  plac- 
ing shallow  vessels,  kept  filled  with  the 
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■mBi  in  TariouB  parts  of  the  houses.  In 
some  cases  we  have  used  an  evaporating- 
pan  placed  under  the  retuin-pipe,  so  that  it 
may  be  half  covered  with  liquid,  enriched 
with  both  pigeon's  dung  and  guano. — 
Vide  section  4,  "  Heating  by  Tanks  and 
Gattere."  From  this  will  be  seen  the 
advaatages  of  combining  the  tank  or 
gutter  principle  with  that  of  hot-water 
pipes  as  hitherto  applied. 

Heating  by  hot  water,  for  horticultural 
porposesy    has   many   advantages    over 
steam,  because  by  it  a  sufficient  and  more 
nnifonn  temperature  can  be  maintained 
at  less  expense,  and  with  no  danger.    It 
is  seldom  the  case,  nor  is  it  at  all  neces* 
saiy,  that  hot-water  pipes  should  reach 
SI 2^;  for  if  they  did  so,  steam  would  be 
generated,  and  would  escape  at  the  top  of 
an  open  boOer,  or  at  the  vent  air-hole  or 
expansion-tube  in  one  that  is  dosed.    To 
obtain  steam  in  the  first  instance,  the 
water  in  the  boiler  must  reach  212?  at 
the  least ;  and  to  keep  it  at  or  above 
that  point,  must  of  necessity  require  a 
greater  consumption  of  fuel      On  this 
subject,  Hood's  remarks   are  excellent 
^  The  weight  of  steam  at  the  temperature 
of  212^,  compared  with  the  weight  of 
water  at  212'',  is  about  as  1  to  1694 ;  so 
that  a  pipe  which  is  filled  with  water  at 
212%  contains  1694  times  as  much  matter 
as  one  of  equal  size  filled  with  steam.     If 
the  source  of  heat  be  withdrawn  from  the 
steam-pipes,  the  temperature  will  soon 
fall  below  212^  and  the  steam  immedi- 
ately in  contact  with  the  pipes  will  con- 
dense;   but,  in  condensing,   the  steam 
parts  with  its  latent  ^mT,— and  this  heat, 
in.  passing  from  the  latent  to  the  sensible 
state,  will  again  raise  the  temperature  of 
the  pipes.     But  as  soon  as  they  are  a 
second  time  cooled  down  below  212"^,  a 
&rtber  portion  of  steam  will  condense, 
and  a  fiurthar  quantity  of  latent  heat  will 
peas  into  the  state  of  heat  of  temperar 
tore,"— that  is,  a  state  of  heat  measurable 
by  a  thermometer,  whereas  latent  heat 
is  incapable  of  being  measured  by  any 
instrument   whatever,  —  "  and   so    on, 
until  the  whole  quantity  of  latent  heat 
has  been  abstracted,  and  the  whole  of 
the  steam  condensed,  in  which  state  it 
wOl  possess  just  as  much  heating  power 
ss  a  similar  bulk  of  water  at  ^e  like 
tempeiatoze — that  is,   the  same  as   a 
quantity  of  water  occupying  1-1 694th 


part  of  the  space  which  the  steam  ori- 
ginally did." 

By  experiments  made  by  the  above 
authority,  it  has  been  proved  that  a  given 
bulk  of  steam  will  lose  as  much  of  its 
heat  in  one  minute,  as  the  same  bulk  of 
water  would  in  three  hours  and  three 
quarters.  And  &rther,  admitting  that 
the  heat  of  cast-iron  is  nearly  the  same  as 
that  of  water,  if  two  pipes  of  the  same 
calibre  and  thickness  be  filled,  the  one 
with  water  and  the  other  with  steam, 
each  at  212°  of  temperature,  the  former 
will  contain  4.68  times  as  much  heat  as 
the  latter;  therefore,  if  the  steam-pipe 
cools  down  to  60°  in  one  hour,  the  water- 
pipe  will  take  fomr  hours  and  a  half  to 
cool  down  to  the  same  point.  In  a  hot- 
water  apparatus,  we  have,  in  addition  to 
the  above,  the  heat  firom  ihe  water  in  the 
boiler,  and  of  the  heated  naaterial  in  and 
about  the  furnace,  which  continues  to 
give  out  heat  for  a  long  time  after  the 
fire  is  totally  extinguished  ;  whereas  in  a 
steam  apparatus,  under  the  same  circum- 
stances, we  have  no  source  of  heat  ex- 
cepting the  pipes  by  which  it  is  con- 
veyed— giving  an  advantage  in  favour 
of  hot  water  over  steam  as  regards  its 
power  of  heating  hothouses,  and  main- 
taining heat,  after  the  fire  ceases  to  bum, 
in  nearly  the  proportion  of  1  to  7 — that 
is,  hot  water  will  circulate  from  six  to 
eight  times  longer  than  steam  under  the 
above  circumstances. , 

Heat  is  given  off  from  bodies  by  two 
distinct  processes — Radiation  and  Con- 
duction. ''  In  the  radiation,  the  rays  of 
heat  diverge  in  straight  lines  from  every 
part  of  a  heated  su^EUse,  and  also  from 
extremely  minute  depths  below  such  sur- 
face. These  rays,  like  rays  of  light,  are 
subject  to  the  laws  of  refraction  and  re- 
flection, and  their  intensity  decreases  as 
the  square  of  the  distance.  When  we 
approach  an  open  fire,  or  the  surface  of  a 
stove,  we  feel  its  heat  by  radiation ;  and 
it  has  been  ascertained  that,  at  the  ordi- 
nary temperature  of  hot-water  pipes, 
about  one-fourth  of  the  total  cooling 
effect  is  due  to  radiation.  But  the  amount 
of  radiation  of  a  body  heated  above  the 
temperature  of  the  surrounding  atmos- 
phere, depends  greatly  upon  the  nature 
of  its  surface.  If  a  vessel  of  hot  water, 
coated  with  lamp-black,  radiate  100  parts 
of  heat  within  a  given  time,  a  simUar 


192 


HEATING  AS  APPLIED  IN  HORTICULTURE. 


Tessel,  containing  water  of  the  same  tem- 
perature, coated  with  writing  paper,  will 
radiate  98  parts  of  heat;  rosin,  96; 
China  ink,  88 ;  red  lead  or  isinglass,  80 ; 
plumhago,  75 ;  tarnished  lead,  45 ;  tin 
scratched  with  sand  paper,  22 ;  mercury, 
20;  clean  lead,  19;  polished  iron,  15; 
tin-plate,  12.  In  order  to  ascertain  the 
velocity  of  cooling  for  a  surface  of  cast- 
iron.  Hood  selected  a  pipe  30  inches  long, 
2^  inches  diameter  internally,  and  3 
inches  diameter  externally.  The  rates  of 
cooling  were  tried  with  different  states  of 
the  surface :  first,  when  covered  with  the 
usual  brown  surfiitce  of  protoxide  of  iron ; 
next  it  was  varnished  black ;  and  finally 
the  varnish  was  scraped  off,  and  the  pipe 
painted  white  with  two  coats  of  lead  paint 
The  ratios  of  cooling  1*  were  found  to  be, 
for  the  black  varnished  surface  1.21 
minutes ;  for  the  iron  surface,  1.25  mi- 
nutes ;  and  for  the  white  painted  surface, 
1.28  minutes.  These  ratios  are  in  the 
proportion  of  100,  103.3,  and  105.7 ;  but 
as  the  relative  heating  effect  is  the  in- 
verse of  the  time  of  cooling,  we  shall  find 
that  100  feet  of  varnished  pipe,  103f  feet 
of  plain  iron  pipe,  or  105|  feet  of  iron 
pipe  painted  white,  will  each  produce  an 
equal  effect  Leslie  found  that  tarnished 
surfaces,  or  such  as  are  roughened  by 
emery,  by  the  file,  or  by  drawing  strokes 
or  lines  with  a  graving  tool,  had  their 
radiating  power  considerably  increased. 
But  according  to  Melloni,  the  roughness 
of  the  siuiace  merely  acts  by  altering  the 
superficial  density,  which  varies  according 
as  the  body  is  of  a  greater  or  less  den- 
sity, previous  to  the  alteration  of  its 
sur&ce  by  roughening.*" — Tomlinson  on 
Warming^  ^c. 

With  tiie  view  of  abstracting  the  su- 
perfluous heat  which  is  found  to  sur- 
round all  furnaces  and  boilers,  and 
which,  in  general,  is  allowed  to  diffiise 
itself  through  the  building  which  encloses 
the  boiler,  or  go  to  waste  in  the  stoke- 
hole, and  to  carry  it  into  the  interior  of 
the  house  to  be  heated,  the  following 
system  is  practised  by  Mr  Henderson  of 
Oxton  Hill  nursery,  Birkenhead,  in  some 
houses  recently  erected  under  his  super- 
intendence : — "  The  boiler  we  now  use  is 
so  constructed  and  fixed  as  to  become  a 
generator  of  heat,  both  by  water  and  air; 
the  fiiel,  first  acting  on  the  bottom  of  the 
boiler,  passes  into  the  flue  surrounding 


it ;  the  division  between  the  flue  and  air 
cavity  is  built  with  fire-brick  pargeted, 
and,  to  prevent  the  possibility  of  any 
escape  of  smoke  or  gas,  is  enclosed  in  a 
cajse  of  sheet-iron ;  the  flow  of  air  to  the 
cavity  is  supplied  through  a  cold  air- 
drain,  and,  after  traversing  the  cavity  and 
becoming  heated,  it  passes  into  a  chiunber 
formed  over  the  boiler— thus  taking  up  in 
its  passage  any  heat  given  out  at  the  top 
of  uie  boiler  before  entering  the  house  by 
the  hot-air  drain.  By  the  grating  we 
have  not  only  the  power  of  returning  the 
cold  air  from  the  house,  but  also  of 
throwing  in  a  stream  of  fresh  air  from 
outside  the  house,  thus  enabling  ub  to 
keep  up  a  supply  of  uncontaminated  air 
to  Ae  plants,  yet  with  *  the  chill  off.'  We 
have  also  the  means  of  circulating  the 
air  in  the  hot  chamber,  there  being  a 
communication  with  the  drain  and  an 
outlet  by  tubes  through  the  plunging- 
bed.  By  this  means  ^e  atmosphere  of 
the  house  may  be  kept  to  any  degree  of 
moisture,  by  evaporation  from  the  troughs 
which  heat  the  plunging  or  planting-out 
materials  in  the  bed.** 


§  4 — ^THE  TANK  MODE  OF  HEATINa. 

This  method  of  obtaining  bottom  heat 
has  of  late  become  veiy  popular,  afford- 
ing uniformity  of  temperature  accom- 
panied with  any  degree  of  humidity  the 
operator  desires,  without  the  manual 
labour  attendant  on  former  systems.  To 
those  conversant  with  the  history  of  hor- 
ticultural improvements,  it  was  by  no 
means  unknown,  long  before  Mr  Rendle 
either  published  his  treatise  on  it  or  ap- 
plied it  in  practice.  In  stating  this,  we  do 
it  merely  as  a  horticultural  statistical  &ct, 
of  which  we  believe  that  gentleman  was  not 
aware  at  the  time  he  published  his  first 
account  of  the  system.  Circumstances  of 
this  kind  are  not  at  all  uncommon  in  re- 
gard to  inventions ;  for  we  have  known, 
more  than  once,  two  individuals,  at  the 
very  same  period,  totally  unknown  to 
each  other,  and,  in  one  case,  living  in 
different  countries,  bringing  out  identical 
inventions  at  the  same  time. 

The  late  Mr  Smith  of  Hopetoun  House, 
so  long  ago  as  1832,  heated  his  pine-pits 
by  open  tanks  or  gutters,  the  water  being 
made  to  circulate  imder  the  beds. 
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To  Ur  RandJe,  the  very  respectable 
nBraeryman  at  Plymouth,  we  are,  how- 
erer,  ntainly  indebted  for  bringing  this 
eicellent  mode  of  abtainiag  bottom  heat 
into  general  notice.  Mr  R.  recommends 
vooden  tanks  made  of  the  best  Memel 
pioe,  and  covered  at  top  vith  alat«a 
clMel J  jointed  with  cement  or  Aberthaw 
lime,  to  prevent  a  superfluity  of  steam 
from  escaping  into  the  house.  The  tanks 
are  to  be  supplied  with  water  from  a 
ciatoit  placed  without  the  house.  "  In 
some  cases,"  he  says,  "  I  would  reoom- 
meod  that  piers  be  constructed  on  which 
the  tank  could  be  made  to  rest  There 
would  then,  underneath  the  tank,  be 
formed  an  open  chamber,  which  would 
be  of  great  utility,  and  well  adapted  for 
forcing  sea- 
Rg.  2*5.  ■    • 


terial ;  «  the  slates  for  covering  Uie  tank. 
The  flue,  as  here  shown,  meets  the  objec- 
^ons  to  a  cerbun  extent  thrown  out 
against  this  mode  of  heating,  as  being  of 
itself  insufficient  to  heat  the  atmosphere 
of  the  bouse,  as  well  as  the  bed  in  which 
the  plants  are  set,  because  it  will  give 
out  a  considerable  amount  of  heat  by 
radiation  from  the  sides;  and,  indeed, 
although  the  heat  from  the  top  does  not 
direct!;  enter  the  house  from  the  cover, 
yet  the  tanks  give  off  heat  by  conduction  to 
the  brickwork  above,  and  ultimately  this 
heat  is  diffused  through  the  house.  Sut,  if 
the  tanks  are  supported  on  piers,  as  stated 
in  the  treatise,  and  shown  in  the  figure,  we 
cannot  see  how  the  flues  can  be  carried 
around  the  house — for  how  are  they  to 
pass  the  spaces  between  the  piera)  If  the 
tank  is  supported  on  two  walls  extending 
to  their  whole  length  and  breadth,  then 
this  difficulty  disappears.  Were  the  sides 
and  ends  of  the  t^UL,  as  here  ehown,  con- 
structed of  slate,  pavement,  brick,  or 
cast-iron,  then  a  considerable  amount  of 
heat  would  pass  through  them,  perhaps 
eaongfa  to  maintain  the  required  tem- 


perature of  a  small  house.  This,  how- 
ever, cannot  be  expected  from  tanks 
whose  sides  and  ends  are  of  wood.  Mr 
Rendle  seems  aware  of  this  deficiency  of 
heat,  and  very  properly  says,  "  In  cases 
where  the  heat  from  the  flue  is  not  suffi- 
cient to  warm  the  atmosphere  of  the 
house,  it  is  better,  although  not  absolutely 
indispensable,  to  have  carried  round  the 
tank,  close  b^  its  sides,  a  2-inch  cast- 
iron  pipe,  which  could  be  joined  to  the 
tank, '  &c. 

Mr  Bendle  very  properly  objects  to 
wrought-iron  tanks,  on  account  of  their 
liability  to  corrode ;  but  is  favourable  to 
the  use  of  cast-iron  ones— stating,  how- 
ever, which  is  true,  their  greater  expense 
than  those  of  wood.  Wooden  tanks  coated 
with  lead,  say  5  lb.  to  the  foot,  he  remarks, 
will  answer  every  purpose,  and  would  last 
for  years.  This,  however,  we  may  observe, 
depends  greatly  on  the  water  to  be  used 
in  them. 

Similar  tanks  coated  with  sino  or  cop- 
per he  would  not  reconunend ;  and  very 
properly,  for  the  first  ia  of  too  temporary 
a  nature,  and  the  last  for  too  expensive. 

Brick  and  cement  tanks,  he  is  of  opinion, 
might  be  used  advantageously ;  and  tanks 
of  slate  of  good  quality  he  "  would  always 
give  a  preference  to;"  and  recommends, 
in  their  constructdon,  "  that  the  joints  bo 
true  and  evenly  filled,  and  cemented  to- 
gether with  red  lead,  as  well  as  strength- 
ened with  cramps  when  requisite." 

Fig.  246,  from  Mr  Bendle's  treatise, 
shows  a  connection  between  two  tanks 


Fig.  2*6. 


where  a  passage  intervenes.  By  placing 
a  stopcock  on  the  siphon,  the  circulation 
may  be  carried  on  in  one  or  both,  at  the 
will  of  the  owner. 

Mr  Rendle  deserves  well  of  his  country 
for  the  reform  he  has  so  eminently  been 
the  means  of  bringing  about;  and  al- 
though it  does  not  clearly  appear  that  he 
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was  the  first  inyentor  of  this  mode  of 
heating,  he  certainly  has  the  merit  of 
being  ti^e  first  who  brought  it  into  gene- 
ral notice.  The  tank  method  is  much 
more  economical,  and  more  steady  in  its 
operation,  than  heating  by  hot-water 
pipes,  where  bottom  heat  only  is  re- 
quired; but  even  its  most  strenuous 
^▼ocates  must  admit,  that,  for  atmo- 
spheric heat,  flues  or  hot-water  pipes 
must  be  employed  in  some  shape  or  other. 

Mr  Cameron,  in  1830,  heated  melon-pits 
at  Beaconsfield  by  placing  wooden  tanks 
lined  with  lead  under  the  mould,  into 
which  he  introduced  a  2-inch  leaden  pipe, 
connected  with  the  pipes  and  boiler  that 
were  used  to  heat  the  atmosphere  of  the  pit 

Shortly  afterwards  Mr  Weeks  of  Chel- 
sea applied  the  same  principle,  by  using 
brick  troughs  or  tanks,  through  which 
he  circulated  hot  water  in  iron  instead  of 
leaden  pipe&  In  both  cases  the  tanks 
were  covered  with  spars  of  wood  laid 
across  them,  and  about  2  inches  apart ; 
and  over  this  a  covering  of  thick  turf, 
upon  which  the  mould  was  laid.  A  more 
tmfit  covering  could  scarcely  have  been 
devised.  Mr  Weeks  heated  a  plant- 
house  for  Mr  Knight  of  the  Exotic  Nur- 
sery by  a  hot-water  boiler  of  great  length, 
with  which  was  connected  a  cast-iron 
tank  4  feet  broad,  and  extending  the 
whole  len^  of  the  house,  and  divided  in 
the  middle,  causing  a  flow  and  return. 
This  tank  was  formed  of  plates  of  iron 
bolted  together,  leaving  an  aperture  for 
the  water  of  about  1  inch  in  depth. 

Mr  Davidson  of  Stackpole  Court  heated 
by  tanks,  as  did  also  Messrs  Beaton, 
Corbett,  and  others,  long  prior  to  the 
Plymouth  system  being  mcde  public.  The 
Hon.  Robert  Clive,  about  the  year  1830, 

Fig.  247.  ^^^^      * 

house    up- 
on   almost 
the     same 
principle  as 
that  of  Mr 
Rendle,  as 
will  be  rea- 
dily    seen 
^by  a  glance 
>^^'Bt  the  op- 
..posite  dia- 
gram. Fig. 
247  is  part 
^  of  the  sec- 


tion of  the  house— <B  the  boiler,  hb  thetanks, 
e  the  passage  under  the  bed,  d  the  flue,  e 
the  furnace.  From  the  above  it  will  be 
seen  how  little  this  arrangement  difien 
from  Mr  Rendle's.  In  principle  it  differs 
nothing ;  and  it  would  be  almost  all  that 
is  required  were  the  internal  passage  d 
dii^nsed  with,  saving  all  the  expense  of 
building  under  the  dotted  line  /.  If  a 
supply  of  cold  air  were  brought  into  this 
passage  to  become  heated,  and  then  ad- 
mitted into  the  house,  aU  of  which  oould 
be  easily  accomplished,  we  would  have  in 
this  invention  of  1830  the  constituent 
principles  of  the  inventions  of  1 842, 1845, 
and  1847. 

Tank-heating  was  also  exemplified 
vears  ago  by  Count  Zubow  in  St  Peters- 
burg, who  introduced  pipes  chained  with 
steam  into  a  large  cistern  of  water,  (vide 
Tram.  Hwi.  Soe.,  1820,  p.  430  ;)  and  also 
in  the  Bristol  nurseries,  upon  the  same 
principle,  shortly  after  the  above  date. 
The  Messrs  Bailey  of  Holbom  employed 
triangular  troughs,  fig.  248,  in  lengths 

Pig.  248. 


of  about  12  feet,  and  2  or  3  feet  wide. 
These  they  attached  to    the   hot-water 

Eipes,  with  the  view  of  aflbrding  due 
umidity  by  evaporation. 
Prior  to  1842,  Mr  Green  of  Cheam  had 
pits  in  use,  heated  upon  the  tank  principle, 
for  the  culture  of  cucumbers  during 
winter.  Their  dimensions  are  as  follows : 
— ^The  back  walls  are  6  feet  high,  the 
front  ones  2| ;  they  are  5  feet  wide,  inside 
measure;  and  all  of  9-inch  brickwork. 
A  trough  or  tank  is  carried  along  the 
centre  of  the  bottom  in  the  following 
manner,  and  extends  the  whole  length : 
a  floor  of  two  courses  of  brick  is  laid  in 
cement,  and  2  feet  wide ;  the  sides  are 
formed  of  bricks  set  on  edge,  and  properly 
cemented  to  hold  water.  Heat  is  com- 
municated by  means  of  2^inch  pipes, 
brought  from  a  boiler  employed  to  heat 
a  neighbouring  house,  and  made  to  pass 
along  the  back  and  front  of  the  pit;  and 
the  return-pipes  are  brought  into  the 
trough  described  above,  which  is  kept 
either  full  or  partly  full  of  water,  as  re- 
quired.  The  water  is  supplied  by  a  small 
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pipe,  and  another  takes  it  off  when  it  is 
neoesBary  either  to  change  the  water  or 
to  withdraw  it  entirely.  The  plants  are 
grown  in  large  pots,  kept  about  4  inches 
aboTe  the  water  in  the  trough;  the 
branches  being  trained  to  a  trellis,  and 
the  fruit  allowed  to  hang  suspended. 

Mr  Green  also  plants  in  a  bed  formed 
in  the  following  manner  :  over  the  tank 
are  laid  strong  stakes  to  support  rough 
boarding ;  but  this  is  so  arranged  that  a 
apace  is  left  open,  both  at  front  and  back 
of  the  bed,  for  the  purpose  of  allowing 
the  vapour  to  ascend.  It  will  be  seen  by 
this  dracription  that  atmospheric  heat  is 
obtained  from  the  small  hot-water  pipes, 
and  the  bottom  heat  from  the  tank  be- 
low. This  is  one  of  the  earliest  examples 
of  the  tank  mode  of  heating,  and  would 
be  very  complete  i^  instead  of  boarding, 
slates  or  thin  pavement  were  used,  with 
apertures  in  them  for  the  ascent  of  vapour. 
Wood  is  not  only  a  bad  conductor  of 
heaty  but  liable  to  decay,  and  this  might 
happen  at  a  time  when  the  plants  were 
in  full  bearing.  In  the  annexed  dia- 
gram, fig.  249,  the  pipe  for  supplying  the 

Fig.  249. 


tanks  is  shown  at  a,  and  the  other  for 
withdrawing  the  water  from  them  at  b ; 
e  c  are  hot-water  pipes  for  heating  the 
atmosphere;  d  the  bed  in  which  the 
plants  are  set ;  e  the  trellis  to  which  they 
are  trained. 

Excellent  as  the  tank  system  of  heat- 
ing is,  it  is  rather  too  much  to  expect 
that  it  is  sufficient  to  heat  the  atmosphere 
of  even  a  moderate-sized  pit,  far  less 
that  of  a  large  pine-stove ;  although  it 
may  afford  qiiite  sufficient  heat  for  the 
roots  of  the  plants.   The  provisions  made 


both  by  Mr  Rendle,  and  also  by  ourselves, 
for  admitting  a  portion  of  heat  frt)m  the 
tanks  into  the  atmosphere  of  the  house, 
are  only  weU  so  far.  It  will  be  found 
necessary  in  all  cases,  particularly  upon 
a  large  scale,  to  have  means  for  heating 
the  atmosphere  irrespective  of  the  tank ; 
and  this  can  readily  be  effected  in  various 
ways,  such  as  by  pipes  connected  directly 
with  the  boiler,  and  used  for  heating  the  at- 
mosphere, while  the 
tank  heatshouldbe 
employed  for  the 
bottom  heat  only. 
This  can  be  regu- 
ilated  by  properly 
constructed  stop- 
cocks in  the  pipes, 
fig.  250,  and  also 
by  sluices,  fig.  251,  placed  in  the  tanks. 

Fig.  251. 


Fig.  260. 


The  mode  of  heating  we  have  adopt- 
ed at  Dalkeith,  wherever  the  tank  is 
employed,  is  to  have  a  secondary  supply 
from  pipes  or  flues,  as  may  be  most  con- 
venient The  tanks,  of  themselves,  were 
they  even  powerful  enough  to  give  atmo- 
spheric as  well  as  bottom  heat,  would,  un- 
less exceedingly  well  jointed  and  kept  in 
repair,  give  out  too  much  humidity  for 
plants  in  general  to  thrive  in,  unless  it 
be  tropical  plants  and  orchids.  It  may 
often  happen  with  regard  to  a  house 
heated  by  a  tank,  that  at  some  particular 
season  a  dry  atmosphere  may  be  required, 
such,  for  example,  as  the  prolongation  of  a 
late  crop  of  grapes.  This  could  never  be 
obtained  from  the  tank  alone ;  but  with 
pipes  attached  to  the  boiler,  irrespective 
of  the  tank,  such  could  be  got  with  the 
greatest  ease— namely,  by  shutting  off  the 
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circulatioti  from  the  taok,  after  with- 
drawing the  water  in  it,  and  using  the 
hot-wat^r  pipes  alone.  Mr  Rendle's  pro- 
Tisione  to  remedy  thla  defect  are  uiua 
desoribed  by  bim  in  "The  Gardeners' 
ChroDicle,"  and  the  annexed  woodcuts 
also  given,  which  exhibit  part  of  the 
ground-plaJi,  fig.   252,  and    perspectire 

Fig.  2S3. 


Tiew,  fig.  253,  of  a  propagating-house 
in  hia  highly  respectable  eetabliahment 


"  The  water  enters  the  tank  at  a,  and,  by 
means  of  plugs  or  valves  at  the  apertures 
b,  can  be  made  to  circulate  round  the 
tanks  and  pipes,  or  be  ',  made  to  pass 
through  the  tanks  or  pipes  separately  :" 
c  is  the  boiler ;  d  d  the  hot-water  pipes, 
irrespective  of  the  tank. 

This  is  a  very  efficiently  heated  house, 
and  reflects  great  credit  on  Mr  Rendle. 

Objections  have  been  made,  and  ques- 
tions put,  as  to  whether  the  pipes  used  in 
oonjunctioa  with  the  above  plan  shouid 
not  be  kept  exactly  level  wiUi  the  tanks. 
To  this  we  answer,  that  the  pipes  may  be 
under  or  upon  a  level  with  the  tank,  in 
ordinary  cases  ;  or  they  may  be  elevated 
considerably  above  it,  by  adopting  the 
riphoQ  system.    It  is  well,  in  our  opinion. 


in  aU  cases  connected  with  bot^water 
beating,  where  it  can  be  done,  to  adopt 
the  level  or  horizontal  mode  of  circula- 
tion. It  is  the  Amplest,  as  well  as  equally 
efficient  with  any  other,  therefore  the 
beat ;  and  it  should  never  be  departed 
from,  unless  where  obstacles  occur  that 
may  render  a  deviation  from  it  expedient 
To  circulate  water  in  pipes  upon  a  higher 
level  than  that  of  the  tank,  the  flow-pipe 
should  be  placed  at  least  2  iucbes  higher 
in  the  waterthanthe  return-pipe  ;  and  at 
the  highest  point  to  which  the  flow-pipe 
is  carried,  let  there  be  an  air-cock  or 
means  for  attaching  an  air-pump,  to  draw 
off  the  air  that  may  accumulate  in  the 
pipes.  Tanks  to  which  a  siphon-pipe  is 
to  be  attached  should  have  a  depth  of  at 
least  6  inches  of  water,  the  more  com- 
pletely to  prevent  the  entrance  of  air  into 
the  pipes.  Or  a  hollow  basin  may  be 
formed  in  the  tank  a  foot  or  more  in 
depth,  into  irhich  the  ends  of  the  siphon- 
pipes  may  dip;  and  as  that  never  can  be 
without  mater  while  any  remains  in  the 
tank,  the  exclusion  of  au*  from  the  pipes 
may  be  safely  calculated  upon. 

Opinions  are  at  variance  in  r^ard  to 
the  proper  depth  of  water  in  the  tanks. 
The  shallower  they  are,  we  believe  it  is 
admitted  on  all  hands,  the  sooner  they 
will  be  heated  ;  and  the  deeper  they  are, 
the  longer  time  will  be  required.  It  has 
also  been  disputed,  whether  the  larger 
or  smaller  quantity  of  water  employed 
requires  most  fuel.  Mr  Sherwood,  an  in- 
telligentcorrespondentin"TheGardenerB' 
Chronicle,"  after  expressing  his  doubts 
that  the  saving  of  fire  is  attributable  to 
the  use  of  a  large  body  of  water,  observes 
on  this  subject,  "Whether  the  quantity  of 
water  be  large  or  small,  it  merely  trans- 
mits the  heat  given  off  in  the  combustion 
of  the  fuel  to  the  tur  of  the  house.  As 
the  air  is  constantly  being  cooled,  a  con- 
tinual demand  of  neat  is  made  on  the 
radiating  surface,  to  maintain  the  desired 
degree  of  temperature.  Now,  through 
whatever  medium  this  heat  maybe  impart- 
ed to  the  house,  the  quantity  of  fiiel  neces- 
sary to  produce  it  will  always  be  pretty 
much  the  same.  If  a  large  body  of  water 
yields  twice  as  much  heat  as  a  amaUer 
quantity,  itis  because  it  has  first  received 
twice  as  much  as  the  other.  My  opinion," 
he  continues  "is,  that  the  most  econo- 
mical qualities  of  a  heating  apparatus 


THE  TANK  MODE  OF  HEATING. 


197 


consist  in  its  having  as  much  surfaoe  of 
boiler  presented  to  the  fire  as  possible, 
and  the  most  effectual  prevention  of  loss 
of  heat  through  flues,  <bc. ;  and  having  au 
eqnal  distribution  of  heat  throughout  the 
house,  by  means  of  a  quick  circulation  of 
water,  whether  through  pipes,  gutters,  or 
tanks.  These  advantages  once  secured, 
the  question  as  to  quantity  of  water  is  to 
be  regarded  as  one  of  convenience,  rather 
than  one  of  expense." 

There  is  as  much  heat  given  out  from 
2  or  3  inches  in  depth  of  water  as  from 
2  or  3  feet,  provided  the  fire  be  kept 
constantly  burning.  The  shallower  the 
water,  the  sooner  will  the  house  be  heated ; 
and  the  deeper  it  is,  the  longer  will  the 
heat  continue  to  be  given  out  Mr  Ren- 
dle  appears  to  advocate  a  depth  of  from 
8  to  12  inches,  and  reasonably  enough 
observes,  that  if  this  body  of  water  be 
once  heated,  it  will  maintain  the  tempera- 
ture of  the  house  or  pit  long  after  the  fire 
may  be  extinguished  ;  or  when  once  this, 
or  even  a  greater  body  of  water  is  heated, 
the  fires  may  be  allowed  to  go  out  al- 
together for  a  time.  Thus,  for  example, 
to  do  away  with  attendance  during  the 
night,  the  water  could  be  heated  during 
the  day.  It  does  not  appear  to  us  quite 
clear  how  firing  during  a  part  of  this 
time  only  tends  to  the  economy  of  fuel — 
a  subject  one  should  never  lose  sight  of. 

To  generate  a  large  body  of  heat  in  a 
chamber  or  compartment  from  which 
it  could  escape  only  at  the  will  of  the 
operator,  is  a  desideratum  in  horticul- 
ture. This  we  have  long  thought  of; 
indeed  the  idea  arose  from  a  perusal  of 
Dr  Anderson's  work,  many  years  ago,  in 
which  he  proposes  to  collect  and  store 
up  solar  heat  during  warm  days,  in 
a  chamber  attached  to  the  house  to  be 
heated.  Over  air  we  seem  to  have  little 
control,  either  as  a  conductor  of  heat  or 
as  a  medium  to  hold  it  in  suspension. 
Water  is  quite  a  different  thing,  for  it  is 
heated  readily ;  and  when  once  charged 
with  caloric,  it  retains  it  for  a  time,  and 
gives  it  out  gradually.  This  object,  we 
think,  can  be  effected  by  reiylering,  as  we 
intend  to  do  at  Dalkeith,  the  whole  pit  of 
a  pine  stove,  originally  intended  for  tan  or 
leaves^  a  waterproof  cistern,  filling  it  with 
vater,  and  heating  the  whole  mass  by  con- 
necting it  by  flow  and  return  pipes  with  the 
boiler.    The  fire  may  then  be  greatly  re- 


duced, or  indeed  for  many  hours,  na;^,  days, 
entirely  extinguished — more  especially 
during  summer,  when  bottom  heat  is  re- 
quired artificially  at  a  time  we  have  suffi- 
cient atmospheric  heat  naturally.  It  is, 
under  all  circumstances,  important  to  have 
the  tanks  covered,  so  as  to  exclude  earthy 
or  other  matter  from  getting  into  them, 
which  would  find  its  way  into  the  boilers, 
and  soon  destroy  their  bottoms.  This 
covering  should,  however,  only  be  of 
slates  or  thin  pavement,  both  of  which 
are  cheap  and  durable,  and  readily  allow 
the  heat  to  pass  through  them.  The 
joints  shoidd  also  be  made  quite  tight 
with  cement  Iron  covers,  as  well  as  iron 
tanks,  are  objectionable,  on  account  of 
their  tendency  to  corrode,  and  for  other 
reasons  elsewhere  stated.  There  is  no 
doubt  but  that  iron  radiates  heat  better 
than  wood,  earthenware,  or  stone;  but 
whether  what  is  gained  in  this  respect  is 
not  more  than  lost  in  others,  is  question- 
able. 

Wooden  tanks  may  be  used  with  every 
propriety  where  the  heat  is  required  to 
rise  perpendicular  from  them;  and  if 
made  of  good  Baltic  timber,  they  will  last 
for  years,  as  may  be  seen  exemplified  in 
any  brewhouse,  where  coolers  have  lasted 
for  half  a  century.  They  ought  to  be  of 
inch-and-half  deal,  grooved  and  tongued, 
and  the  joints  put  together  with  white 
lead.  It  would  be  an  advantage,  also,  to 
tie  the  sides  together,  by  running  a  small 
iron  rod  every  6  or  8  feet,  headed  at  the 
one  end,  and  having  a  nut  and  screw  at 
the  other,  to  be  placed  within  2  inches  of 
the  top  of  the  tank.  It  is  a  great  mistake 
to  cover  either  wooden  or  other  tanks  with 
wood,  as  its  well  known  non-conducting 
powers  prevent  the  heat  from  rising.  For 
this  reason,  close  wooden  troughs  are  the 
most  proper  vessels  for  conveying  hot 
water  through  places  not  requiring  to  be 
heated,  such  as  connecting  the  tanks  in 
one  range  of  pits,  &c.,  with  those  in  an- 
other running  parallel,  or  in  conveying 
the  water  from  the  neighbourhood  of  the 
boiler  to  a  house  or  pit  at  some  distance 
from  it  Metallic  pipes  may  be  also  used 
for  this  purpose ;  but  they  should  be  in- 
variably enclosed  in  a  wooden  case,  or 
packed  round  with  sawdust,  charcoal,  or 
other  non-conducting  medium,  to  prevent 
the  escape  of  heat. 

Brick  tanks,  properly  cemented,  are 
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cheaper  than  metallio  ones  of  the  same 
capacity.  They  are  also  exceedingly  du- 
rable, and  give  out  heat  best  of  aB,  next 
to  iron  ones.  Very  elegant  and  durable 
tanks  may  be  formed  of  large  Welsh  slates 
or  Caithness  pavement,  which  may  be 
procured  of  almost  any  size  and  thick- 
ness; and  we  have  no  doubt  but  that 
glass  tanks  will  be  ere  long  as  common 
as  any  at  present  in  use. 

Where  narrow  tanks,  or  what  may  be 
called  the  gutter  mode  of  circulation,  is 
adopted,    well-prepared    fire-clay   tubes, 
perforated  on  their  tops,  may  be  advan- 
tageously employed.   In  the  construction 
of  brick  tanks,  we  believe  that  too  thick 
a  coat  of  cement  has  been  in  general 
used.    We  have  in  practice  found  it  bet- 
ter to  make  the  cement  into  the  consis- 
tency of  thick  paint,  and  to  lay  it  on 
with  a  common  whitewash  brush,  one 
coat  after  another,  until  all  the  pores  of 
the  bricks  and  the  joints  between  them 
become  completely  saturated  and  dosed. 
This  is  an  operation  that  can  be  done  by 
any  handy  labourer,  and  which  might  be 
repeated  at  times  when  the  tanks  are  un- 
employed.   The  tanks  thus  finished  may 
be,  with  advantage,  painted  over  witJ^ 
two  or  three  coats  of  oiL    A  great  mis- 
take was  fallen  into  soon  after  the  intro- 
duction of  the  tank  system  of  heating; 
and  we  mention  it  here,  because  we  know 
the  practice  is  continued  by  some  who 
know  no  better,  by  covering  them  over 
with  faggots  or  hurdles,  and  then  with 
turf  and  straw,  upon  which  the  beds  to 
be  heated  were  formed.     This  was  done 
with  a  view^  no  doubt,  of  allowing  vapour 
to  ascend,  to  keep  the  mould  at  the  roots 
of  the  plants  moist    This  it  did  to  a  very 
injurious  extent,  rendering  the  whole  a 
mass  of  puddle,  as  well  as  choking  up  the 
tanks,  and  ruining  the  boilers  with  the 
sediment    When  brick  tanks  are  used, 
the  very  hardest  bricks  should  be  em- 
ployed, or  composition  or  glazed  bricks 
would  be  preferable,  as  they  would  ab- 
sorb a  very  limited  quantity  of  water : 
and  hence  the  advantage  of  constructing 
tanks  of  Welsh  slates  or  Caithness  pave- 
ment, which  are  known  to  absorb  the 
smallest  amount  of  water  of  all  known 
building  materials. 

RendUs  mode  of  tank-heating, — ^We  have 
had  an  opportunity  of  seeing  Mr  Rendle  s 
mode  of  tank-heating  in  Ml  operation, 


in  the  exceedingly  well-managed  nursery 
of  Messrs  Yeitch  and  Son,  at  Exeter. 
The  sketch  we  made  at  the  time  has  been 
mislaid];  we,  however,  again  draw  upon 
that  fertile  source  of  information  in  such 
matters,  "The  Gardeners'  Chronicle," 
from  which  the  annexed  figs.,  254,  255^ 

Fig.  254. 


Fig.  255. 


256,  and  257  are  taken,  as  well  as  the 
description  by  Mr  Veitch,  jun.  The 
house  in  which  we  saw  it  is  used  as  a 
propagating-house,  and  a  better  we  have 
not  seen.  So  far  as  the  heating  is  con- 
cerned, the  'system  may  be  applied  to 
houses  of  various  descriptions.  "The 
tank  is  formed  of  brick  arches  worked  in 
cement,  with  brick  sides,  the  whole  being 
well  coated  with  cement  The  top  is  of 
slate,  cemented  down.  The  sides  of  the 
bed  are  also  formed  of  brickwork.  The 
material  used  for  plunging  is  a  dear 
sharp  sand,  which  we  find  retains  the 
heat  for  a  considerable  time.  In  one 
part  of  the  bed  we  have  put  soil,  and  the 
cuttings  planted  out  in  it  have  rooted 
most  rapidly.  We  would  draw  your 
attention,"  60.ys  Mr  J.  Yeitch,  "to  the 
simple  yet  efiicient  manner  in  which  we 
regulate  the  heated  water  by  means  of 
the  apparatus  d.  By  this  contrivance  we 
can  heat  only  one  division  of  the  house 
at  a  time,  or  only  half  of  either,  or  both 
divisions ;  and  whUe  all  can  be  heated  at 
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one  time,  yet  each  bed  maybe  regulated  i-inchiron  pipe,  cemented  into  the  briok- 

U)  a  di^reut  degree  of  heat,  thus  form-  work,  and  t^e  circulation  is  regulated  by 

iog  four  distinot  beds  to  be  heated  as  having  plu^  to  fit  the  pipes.    This  plan, 

ciicnmstances  may  require.    These  aper-  thou^  so  simple,  we  believe  to  be  new ; 

torn  are  formed  with  short  pieces  of  and  the  advantages  arising  from  it  must 

Fig.  250. 


be  appaietit  to  every  one.  Steam,  if  re- 
quired, may  at  any  time  be  obtained  by 
opening  the  doors  at  which  access  is  pro- 
cured to  the  apertures  for  increasing  or 
diminishiiig  the  circulation  of  the  water." 
The  following  will  explain  ibe  figure  :  "  a 
Ttpresenta  tbe  boiler,  &o. ;  h  flow  and 
retam  pipes ;  e  stoke-hole ;  d  plug-holes 
for  stopping  the  circulation  of  hot  water, 
if  bottom  heat  is  required  only  for  one 
hoose,  or  for  part  of  one  house ;  «,  doors 
for  getting  access  to  the  plug-holes,  and 
also  available  for  steaming  the  bouse ;  h, 
potting  benches."  The  house  is  51  feet 
9  inches  long,  11  j  feet  wide,  and  6  feet 
9  inches  hi^  imtter  the  ridge. 


Corhetl't  sj/itmn  of  open  pipe  or  tank 
heating, — This  method,  for  which  Mr 
Corbett  took  out  a  patent  in  1839,  seems 
little,  if  at  all  drfierent,  from  that  de- 
scribed by  Dr  Neill  in  the  article  "  Hor- 
ticulture, in  the  "Encyclopedia  Brit- 
annica,"  as  practised  as  early  as  1632  by 
Mr  Smith,  in  the  gardens  of  the  Earl  of 
Hopetono,  and  also  exemplified  much 
about  the  same  time  by  Mr  Jones  of  Bir- 
mingham, in  the  nursery  of  Mr  Knight, 
at  Chelsea.  As  a  mode  of  heating,  it  has 
its  advantages.  The  troughs  used  by 
Mr  Corbett  in  the  nurseries  of  Messrs 
Lucombe  and  Pince,  at  Exeter,  and  which 
Mr  Pince  pointed  out  to  us  last  year,  and 
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Bpoke  in  the  highest  t«nna  of,  are  of  cast- 
iron,  8  iuchea  deep,  6  inohes  wide  at  the 
top,  and  4  at  the  bottom.  Very  neat 
wrought-iron  oovera,  in  3-feet  lengths, 
are  placed  over  them,  which  may  be  re- 
moved at  pleasure,  aa  a  drier  or  damper 
atmosphere  may  be  required.  We  would 
surest,  as  an  improvement,  to  cast  these 
troughs  with  a  groove,  aay  one  inch  deep, 
and  a  quarter  of  an  inch  wide,  and  to  turn 
down  the  edges  of  the  wrought-iron  covers 
in  form  of  a  flange  to  nearly  the  same  depth 
as  the  groove.  If  the  groove  be  filled 
with  water,  and  the  covers  thus  prepared 
and  placed  in  the  troughs,  very  little,  if 
any,  moisture  would  escape  through  the 
water-joint,  as  it  may  be  termed.  With 
the  alteration  we  have  stated,  we  think 
this  mode  of  heating  might  be  very  ad- 
vantageously employed  for  general  pur- 
poses. Witii  the  covers  on,  a  complete 
system  of  horizontal  heating  would  be 
attained,  just  as  at  present  when  pipes 
are  used,  and  in  that  condition  heat  would 
be  obtained  without  humidity ;  while, 
when  moisture  was  required,  it  is  only 
necessary  to  remove  one  or  more  of  the 

Hayihe's  mode  of  tani-htatittg  is  very 
mmilar  to  Rendle's,  though  it  differs  in 
this  particular,  that  the  depth  of  water  in 
his  tank  is  18  inches,  instead  of  4,  6,  or  6, 
recommended  by  Rendle — for  we  find  all 
tiiese  depths  given.  The  following  is  a 
brief  description  of  Mr  Huyshe's  stove,  of 
which  the  annexed  diagram,  fig.  258,  is  a 
plan  : — a  is  a   coniccd  boiler ;  &  b  aie 

Ke.2BS. 


the  tanks;  c  a  lid  to  open,  to  examine  the 
state  of  the  water,  and  to  admit  steam  if 
necessary — which,  we  think,  will  seldom 


be  the  caae.  As  the  tanks  are  discon- 
nected, the  hot  water  is  admitted  into 
the  one  in  the  centre  of  the  house  by  a 
cast-iron  pipe.  The  water  having  circu- 
lated round  this  tank  as  shown  by  the 
arrows,  it  passes,  by  means  of  another 
iron  pipe,  along  the  back  and  one  end  of 
the  house  to  the  front  tank ;  and  after 
circulating  round  it,  is  returned  to  the 
Ixiiler  by  another  pipe  under  the  flow-pipe 
in  the  usual  manner.  To  obviatA  show- 
ing a  section  of  the  house  where  the  pro- 
per position  of  the  pipes  would  appear, 
they  are  here  shown  as  being  parallel  to 
each  other.  Over  these  pipes  is  placed 
a  stone  ahelf,  for  the  reception  of  plants 
in  pots.  As  the  top  of  the  boiler  ia  level 
wiui  the  floor  of  the  house,  the  pipe  possee 
under  the  back  passage,  and  rises  into 
the  first  tank.  These  tanks  are  formed 
of  boarding  24  inches  thick,  one  of  oak, 
the  other  of  elm,  and  supported  on  oak 
blocks  3  inches  thick,  to  preserve  them 
from  decay,  but  more  especially  to  pro- 
mote afreer  circulation  of  hot  air  through 
the  house.  The  boarding  is  placed  length- 
ways, and  not  across,  which  gives  far 
fewer  joints,  the  bearers  under  them 
being  about  2  or  3  feet  apart  The  bot- 
tom and  sides  are  bolted  t<^ther  by  iron 
bars  I  of  an  inch  thick,  passed  through 
the  wood,  and  screwed  up  tightly.  Each 
tank  is  divided  by  an  elm  boajd  IJ  inch 
thick,  and  is  covered  with  common  roof- 
ing slate  of  the  sizes  called  princesses, 
2i  inches  long,  and  14  inches  broad. 
These  slates  were  laid  on  just  as  they 
were  received,  and  the  joints  secured  with 
wetted  clay.  To  render  them  more  secure 
against  vapour,  we  would  have  jointed 
them  with  the  best  cement,  covering  tlie 
joints  at  least  3  inches  broad.  It  ia  most 
important,  in  all  cases  of  tank-heating,  to 
exclude  the  entrance  of  steam  into  the 
house,  unless  admitted  by  the  operator. 
Mr  Huyshe  finds  that,  after  this  volume 
of  water  is  once  heated,  fire  applied  about 
six  hours  in  tiie  twenty-four  ia  sufficient 
to  keep  up  the  required  temperature. 
He  also  finds  by  observation  that,  if 
the  water  is  kept  at  114°  or  116°,  th© 
house  temperature  will  be  70°  at  night. 
With  regard  to  the  loss  of  heat  in  tunlcii 
of  18  inches  in  depth,  Mr  Huyshe  asserts 
that,  by  experiment,  he  finds  only  a  loss 
of  4°  from  the  evening  till  eight  o'clock 
next  morning,  no  fire  being  used  during 
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the  time.  By  lighting  the  fire  about  five 
or  di  o'clock  in  the  evening,  he  finds  he 
can  keep  the  water  in  his  tanks  at  from 
112*10  116° — a  heat  quite  sufficient  for 
all  uaefdl  pnrpoeee.  It  ia  a  pity  that  Mr 
Hujihe  has  not  stated  with  equal  precision 
the  season  of  the  year  at  which  he  made 
the  aboTB  experiments. 

Tke  HoiumrabU  Robert  CUv^i  impnved 
■Mdf  a/*  tamiJi«aHng,  fig.  259.— This  we 
consider  an  excellent  mode  of  heating 
with  tanks  or  gutters,  and  smoke-flue 
eombined.  The  principal  feature,  hov- 
erer,  in  this  plan,  is  the  supply  and  cir- 
culation of  air  made  to  pass  over  the 
tsnks,  and  afterwards  diffused  through  the 
house.  The  following  sketch  and  de- 
■cription  will  illuBtrate  its  principle  : — 
"  J  ia  an  air-pipe,  whose  orifice  is  at  the 
ground-lerel,  and  which  passes  under 
gronnd  into  a  hot-ur  chamber,  which  it 
eotera  at  li  A  plug  at  a  being  removed, 
cold  air  rushes  down  into  the  chamber, 
panes  through  a  pigeon-holed  wall  at  /, 
mea  throngha  cavity  at  e,  whence,  loaded 
with  vapour,  it  is  admitted  into  the  bouse 
when  occasion  requires :  e  «  are  two  zino 
open  troughs,  12  inches  b^  3,  filled  with 
water,  communicating  with  a  saddle- 
backed  boiler,  and  passing  along  the 
liooae  into  a  chamber  covered  with  wood, 

Fig.  2Se. 


260,  261,  with  description,  of  what  we 
think  a  very  excellent  pit     The  walls 


CD  which  the  pine-beds  rest;  h  is  the 
nnoke  flue."  Bemove  the  wooden  cover- 
ing, and  substitute  for  it  Bangor  elate  or 
thin  pavement,  and  cast-iron  for  zinc 
troughs,  and  this  pit  will  be  complete. 

Mttekell,  of  the  Union  Road  Nurtery,  P^ 
matoM,  has  published  in  "The  Oardeneis' 
Ohronide'  the   annexed   seotaon,    figs. 

VOL.  I. 


are  built  hollow,  and  with  bricks  on  edge. 
Fig.  260  is  the  section ;  a  walls  of  ttie 
pit;  b  tank ;  e  cross  walls  by  which  the  top 
or  roof  of  the  tank  is  supported;  d  bed  of 
earth  for  plants ;  e  drainage ;  /  trellis  to 
which  the  shoots  of  "cucumbers  or 
melons  '  are  trained  ;  g  pipes  for  heating 
the  atmosphere.  Fig.  261  represents 
the  internal  section  :  "  a  interior  of  the 
tank ;  b  partitions  with  apertures  in  their 
upper  edges  for  the  circulation  of  heat; 
e  cross  walls,  by  which  the  tank  is  sup- 
ported ;  d  sides  of  the  bed." 

"  The  tank,  in  the  accompanying  ciketch, 
is  supported  on  cross  walls,  which  are  3 
feet  apart,  and  a  vacancy  of  2  inches  is 
left  between  the  udes  of  the  tank  and  the 
walls  of  the  pit,  for  the  purpose  of  readily 
transmitting  the  heat  given  out  by  the 
tddes  and  bottom  to  the  atmosphere. 
The  interior  of  the  tank  is  6  inches  deep ; 
it  is  divided  longitudinally  by  three  par- 
titions ; — the  middle  one  runs  the  whole 
length  of  tfae  tank,  dividing  it  into  two 
separate  compartments,  each  having  its 
flow  and  return.  In  the  upper  ed^  of 
2o 
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these  pftrtitions  are  aperturea  12  inohw  soil  many  degrees  colder  tliaii  that  of 

in  width,  2  inches  in  depth,  and  6  inches  their  native  country. 

apart,  by  means  of  which  the  heat  and  We  shall  quote  bis  own  words,  whidi 

steam  from  the  hotter  parts  of  the  tank  are    as   follows  :— "  The    accompanying 

can  act  regularly  on  the    cooler— thus  woodcat,  fig.  262,  will  show  a  mode  of 
equalising   the  temperature  throughout 

the  whole  of  the  superincumbent  mate-  ^:. 
rials.  In  the  chamber  underneath  the 
tank  are  4-inch  oast-iron  pipes,  (a  in  sec- 
tion,) in  which  hot  water  circulates  for 
heatingtheatmosphereof  the  piti  andia 
order  that  the  water  may  circulate  freely 
in  these  pipes,  the  top  of  the  boiler  should 
be  placed  on  a  level  with  them.  These 
pipes,  as  well  as  those  that  lead  to  the 
tank,  are  furnished  with  valves  of  a  sim- 
ple construction,  by_  which  the  flow  of 
water  can  be  regulat^  as  circumstances 
may  require."  Mr  Mitchell's  "reason  for 
placing  the  pipes  underneath  the  tiink  is, 
first,  because  it  saves  room ;  and,  second, 
because  in  this  way  the  whole  atmo- 
sphere of  the  pit  is  kept  in  constant  cir- 
culation, whereby  ventilation  is  in  a  great 

measure  superseded  during  the  short  da^s  heating  the  bed  of  soil  in  a  conservatory 

of  winter,  when  cold  renders  the  admis-  with  the  greatest  ease,  and  with  the  mcMt 

sion  of  air  hazardous."      The  beds  are  complete  success.      The  section   of  the 

prepared  by  laying  3  inches  of  drainage  house  shows  a  series  of  hot-water  gutten, 

overthe  tank  covers  at  «e;  and  the  trellis-  as  originally  invented  by  Mr  Corbett, 

ing  is  made  in  convenient  pieces,  so  that  it  covered  vriui  common  tiles,  in  such  ft 

may  he  taken  out  or  put  in  with  perfect  manner  as  will  permit  a  portion  of  the 

ease.     The  hot-water  pipes  being  placed  steam  to   escape  amongst  the  mass  of 

under  the   tanks  admits  of  the   whole  loose  stones  which  supports  the  soil  des- 

being  wrought  with   one  boiler,  which  tined  for  the  growth  of  the  plants.     Tbe 

could  not  be  done,   unless  the  siphon  stones  themselves  will  constitute  perfect 

principle  were  adopted,  were  the  pipes  drainage  to  the  oonservatoiy  bed ;  at  the 

brought  up  to  the  level  of  the  top  of  the  same  time  the  moisture  which  ascends  in 

bed.     External  air  should  be  admitted  the  shape  of  steam  amongst  the  stoaea, 

into  tbe  vault  under  tlie  tanks,   which  and  that  also  which  filtrates  through  the 

would  increase  the  circulation,  and  drive  earth  in  which  the.planba  are  growing, 

the  heated  air  out  of  the  vault  by  the  will  readily  escape,  and  cannot  in  either 

two  openings  between  the  tank  and  bed  case  injuriously  infiuence  the  health  of 

and  the  side  walla.      This  is   altogether  the  plants;  but  the  very  contrary  will  be 

a  very  excellent  pit  tbe  result,  as  when  the  heat  in  the  gut- 

Olmdintiinff't  taodi  of  tank-heating. —  ters  is  increased  under  such  circumstance^ 

Hr  Glendinning  has  shown,  in  a  series  of  so  also  will  be  the  moisture — thus  secur- 

sensible  papers  on  beating  and  ventila-  ing  the  soil  from  becoming  exhausted  or 

tion,  (published  in  "  Gardeners'  Chroni-  desiccated  by  the  constant  application  of 

cle,")  a  system  of  tank  or  gutter  heating  beat  to  the  roots,  which  is  Uie  defect  in 

for  the  borders  of  conservatories.     There  all  common  contrivances  of  this  kind  that 

is  no  doubt,  as  is  remarked  by  this  Intel-  supply  bottom  heat" 

ligent  gentleman,  that  one  of  the  princi-  Flemin^i  mode  of  tatik-htating. — The  an- 
|Hil  causes  of  failure  in  the  cultivation  of    nexed  figs.,  263  and   264,   represent  a 

tropical  plants  in  conservatories  has  been  pine-pit  invented  by  Mr  Fleming,   the 

in  maintaining  a  high  atmospheric  tern-  intelligent  superintendent  of  the  Trent- 
perature,  while  at  the  same  time  the  roots  ham  Gardens.  We  had  the  Batis&ctioQ 
of  (he  plants  have  been  imphsoned  in  a    of  seeing  this  |Ht  shortly  after  its  ereo- 
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lion,  and  find  that  nnoe  that  time 
Hr  F.  has  published  a  description  of 
it  in  "The  Gardeners'  Chronide,"  from 
which  source  our  figures  are  taken.  "  Un* 
der  the  bed  are  four  tanks  aaaa,  into 
which  the  water  is  delivered  from  the 
boiler  by  a  l-inch  pipe  b  b,  (fig.  263,) 


at  e  in  the  section.  There  are  cavities  in 
the  wall  to  permit  the  steam  from  below 
Pig.  26*. 


and,  after  pursuing  the  course  indicated 
by  the  arrows,  is  again  received  bj 
another  pipe,  the  end  of  which  ia  shown 
at  e.  The  advant^e  of  two  deliveries  is, 
that  the  water,  not  having  so  far  to  go, 
does  not  get  bo  cold  before  it  is  returned 
to  the  boiler,  and  the  heat  ia  more  regu- 
lar in  all  parts  of  the  house.  The  depth 
of  water  in  the  tanks  is  about  3  inches. 
The  tanks  are  made  of  brickwork,  coated 
with  Roman  cement.  They  are  arched 
over  with  brickwork  also,  which  we  find 
cheaper  than  covering  with  slates;  and, 
by  leaving  interstices  between  the  bricks 
of  which  the  arch  is  composed,  the  steam 
ii  allowed  to  escape,  and,  penetrating  the 
stratum  of  rubble  above,  keeps  the  tan 
in  a  proper  state  of  moisture.  The  same 
boiler  also  supplies  a  range  of  4-inoh 
[npei,  which  goes  round  the  pit,  aa  shown 


to  pass  to  the  top  of  the  pit  The  aper- 
ture to  these  can  be  closed  at  pleasure, 
thus  insuring  a  perfect  command  over 
the  moisture  of  the  atmosphere,  g,  fig. 
264,  ia  a  chamber  which  formerly  con- 
tained a  flue  belonging  to  the  house  that 
occupied  the  place  of  the  one  I  am  now 
describing,  "niis  chamber  has  been  left 
with  the  view  of  its  being  useful  for  fill- 
ing with  hot  dung,  either  for  the  purpose 
of  assisting  to  maintain  the  heat  of  the 
house,  or  for  destroying  insects.  The 
tanks  and  pipes  cannot  both  be  wrought 
at  the  same  time,"  on  account  of  the 
diflference  of  level,  "  but  they  are  fitted 
with  stopcocks,  as  that  either  can  bo 
wrought  at  pleasure ;  and  a  fbw  hours 
in  the  middle  of  the  day,  when  the  pipes 
are  not  wanted,  is  found  amply  auffioient 
to  keep  up  the  bottom  heat,  as  the  mass 
of  material,  when  once  heated,  retains  its 
heat  for  a  considerable  time."  The  use 
of  dung  lining  at  ^  is,  we  think,  quite 
superfluous ;  nor  can  we  see  how  four 
brick  arches  can  be  constructed  cheaper 
than  a  covering  of  slate  or  pavement 
Hagcrofii  mode  of  Umk-heatiiy.—l^a  fol- 


lowmg  diagrams  (figs.  26S,  266,  267)  of  a    Haycroft  as  the  details  of  a  bouse  he 
jHii&«tore  were   communicated   by  Mr    erected  for  Lord  Doneraile :  a,  in  fig.  265, 


204 


HEATING  AS  APPLIED  IN  HORTICULTURR 


represents  the  boiler ;  b  flow  and  return  over  the  sluiceB  with  bozee  the  depth  of 
gutters ;  e  sluices  made  of  zinc,  3  by  9  the  bed.  "  The  smoke  is  earned  off  in  a 
inches ;  d  return-pipe  j  e  (%  266)  ooverB    flue  /,  in  ground-plan,  fig.  266,  which 

Fig.  286, 


passes  along  the  back  of  the  house,  by 
which  a  great  saving  of  fiiel  is  effected ; 
and  when  the  extra  heat  is  not  required, 
it  is  allowed  to  pass  off  in  a  chimney  con- 
nected with  the  boiler  and  regulated  by 
a  damper,  g  is  the  walk  or  passage  along 
the  back  of  the  house,  in  the  usual  way. 
The  boiler  employed  is  one  of  Stephen- 
son's third  size,  and  is  placed  within  the 
house,  as  may  be  seen  by  the  section, 
fig.  267.    The  tanks  are  formed  of  pave- 

Fig.  2fl7. 


heated  altogetlier  or  eepanitel^  at  plea- 
sure. The  length  of  one  dinnon  u  30 
feet  6  inches,  and  of  the  other  25  feet 
6  inches.  The  width  is  12  feet  i  inches 
within,  of  which  the  flue  at  the  back 
occupies  12  inches,  the  footpath  2  feet 
2  inches,  the  tank  8  feet,  and  the  gutters 
I  foot  two  inches. 

A  sen^ble  and  practical  mode  of  heat- 
ing and  ventilating  combined  is  given  by 
D.  T.  F.  in  "  C&rdeners'  Joumal,'*  of 
which  the  annexed  diagram  and  descrip- 
tion will  give  a  sufficient  ides.  Fig.  268 
is  the  section,  and  fig.  269  ground-plan  : 
"a  spaces  where  bricks  are  left  out  of  the 

Fig.  26S. 


ment  for  their  bottoms;  the  sides  and 
divisions  of  bricks,  three  courses  on  bed. 
The  whole  is  wrought  in  cement  and  well 
plastered.  The  covering  of  the  tanks  is 
slat«  1^-inch  thick.  A  double  gutter 
passes  (dong  the  front  and  the  end  nearest 
the  fire,  and  has  very  properly  a  circula- 
tion of  its  own  independent  of  the  tank." 
— See  Oardeneri  C^vnicle. 

We  consider  this  a  very  well  arranged 
house,  and  highly  creditable  to  the  in- 
ventor. We  may  observe  that  it  is 
divided  into  two  compartments,  which 
may,  by  means  of  the  various  sluices,  be 


udes  of  the  chamber  for  the  admimion  of 
hot  air  into  the  house  j  b  ventilators  in 
the  outside  wall  for  the  admission  of  ex- 
ternal air — they  are  so  constructed  as  to 
cause  the  air  to  pass  through  the  hot-air 
chamber  before  it  enters  the  house ;  f 
hot-wat«r  tank,  formed  of  brick  and 
cement,  stone,  date,  or  tales,  uid  covered 
with  slate— it  rests  on  each  side  on  9-inch 
walls ;  g  hot-air  chambers,  rendered  so 
by  the  heat  evolved  from  the  bottom  of 
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the  tank ;  h  underground  cold-air  drains, 
in  which  the  air  from  the  interior  of  the 

Fig.  269. 
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house  is  conveyed  to  the  chamber  p, 
▼here  it  is  again  rendered  buoyant,  and 
diffuses  itself  in  all  directions  through  the 
openings  a,  as  indicated  by  the  arrows ; 
t  flow-pipe  ;  /  return-pipe ;  m  boiler  ; 
n  doorway.** 

This  house,  which  is  32  feet  long,  9  feet 
wide,  and  7^  feet  high,  was  heated,  ezdu- 
siye  of  the  tanks,  for  the  small  sum  of 
£2, 168.  6d  The  tank  is  of  wood  with 
alate  coyering,  calculated,  including  la- 
bour for  fixing;  at  £5,  making  the 
whole  expense  somewhat  under  £8.  This 
house  is  divided  into  two  equal  parts, 
one  of  which  is  kept  at  a  temperature  of 
from  50°  to  55°  in  winter,  and  from  70" 
to  90°  in  summer;  the  otiier  at  from  40° 
to  45°  in  winter,  and  from  50°  to  65° 
during  summer,  at  a  total  expense  per 
annum  of  £4,  10s.  in  a  locality  where 
coal  is  20s.  per  ton. 

The  adTocates  for  the  Polmaise  system 
of  heating  claim  for  themselves  the  merits 
of  haying  introduced  economy  in  the 
apparatus,  abundance  of  heat,  and  a  per- 
fect circulation  in  the  atmosphere  of  the 
house.  Now,  we  consider  that  D.  T.  F. 
has  shown  above  all  these  conditions  com- 
pletely complied  with,  and  certainly  with 
an  atmosphere  far  more  pure  and  conge- 
nial to  the  vegetation  into  the  bargain. 

Tcj^s  mode  of  tank  or  gutter  hating  is 
described  by  him  as  an  apparatus  con- 
Btmcted  on  a  plan  which  -mUl  insure  a 
temperature  of  70°  when  a  thermometer 
in  the  external  air  indicates  20°,  and  the 


expense  of  such  a  structure  as  he  pur- 
poses, not  including  the  boiler,  will  not 
be  more  than  about  £10.  Any  descrip- 
tion of  boiler  may  be  used  provided  it  has 
two  arms,  the  upper  one  of  which  must 
be  connected  with  the  flow,  and  the  lower 
with  the  return  pipe.  The  flow-pipe 
should  rise  at  least  2  feet  before  it  enters 
the  gutter,  and  the  return-pipe  should  be 
placed  as  closely  as  possible  to  the  bottom 
of  the  boiler,  so  that  the  water  may  pass 
out  freely.  The  bottom  and  sides  of  the  ' 
tank  are  formed  of  wood ;  it  rests  on  pave- 
ment supported  on  brick  piers,  and  slates 
are  used  for  a  covering  or  top,  some  of 
which  are  movable  for  admitting  vapour 
into  the  house.  The  tank  is  not  divided, 
as  is  usually  the  case ;  and  Mr  Toy  cal- 
culates that  the  circulation  is  carried  on 
by  the  hot  water  flowing  along  the  top, 
and  the  colder  water  returning  along  the 
bottom  of  the  tank.  This  is  a  most  un- 
satisfactory mode  of  circulation,  and,  to 
say  the  least  of  it,  has  no  advantage 
whatever.  That  circulation  will  take 
place  upon  this  principle  is  to  a  certain 
extent  true,  but  not  so  well  as  if  the  tank 
were  divided  into  two  distinct  spaces. 

Our  chief  objection  to  this  plan  is  the 
use  of  wood,  which  is  a  bad  conductor  or 
reflector  of  heat ;  and  its  application  here 
is  quite  unnecessary,  as,  if  the  pavement 
were  properly  jointed  and  coated  with 
cement,  and  the  sides  done  with  brick  on 
edge,  it  would  be  more  durable  and  less 
expensive.  Mr  Toy  appears  to  have 
fallen  into  the  mistake  long  generally 
entertained,  and  by  ourselves  also,  of 
placing  the  boiler  under  the  level  of  the 
circulation.  Hood  has  proved  the  &llacy 
of  this  theory,  and  we  have  also  had 
practical  proo&  of  its  inutility,  not  only 
in  respect  of  its  not  increasing  the  rapi- 
dity of  the  circulation,  as  it  was  long 
thought  to  do,  but  also  of  its  causing  an 
imnecessary  degree  of  pressure  on  the 
boiler.  Where  water  is  carried  along  the 
front  of  a  house,  as  in  this  case,  and  has 
to  return  in  the  same  line,  it  is  best  to 
divide  the  tank ;  but  where  it  makes  the 
circuit  of  the  house  this  is  unnecessary, 
aa  the  terminating  end  serves  for  a  return, 
the  water  being  by  that  time  so  reduced 
in  temperature  that  it  enters  into  the 
boiler  freely.  We  may  here  observe, 
that  many  have  been  deten*ed  from  carry- 
ing the  tanks,  gutters,  or  pipes,  round 
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their  houses,  on  account  of  the  interrup- 
tion of  the  doorways.  This  is  easily  got 
over  by  connecting  them  on  each  side  of 
tiie  door,  by  means  of  a  leaden  pipe  bent 
so  as  to  pass  under  the  level  of  the  floor, 
and  rising  again  to  the  tank  or  gutter  on 
the  opposite  side.  This  dip  must  only 
be  made  once,  for  reasons  hereafter  given. 
— ( Vide  section  On  Causes  op  Circula- 
tion, and  also  fig.  246.)  Wooden  tanks  are 
excellent  when  they  have  to  be  placed  in 
an  elevated  position.    In  such  cases  they 


are  better  than  brick,  as  being  leas  ex- 
pensive ;  but  in  a  case  like  the  present, 
where  the  tank  rests  on  a  solid  founda- 
tion, we  think  brick  or  stone  preferable. 

Lawrence^3  system  of  tank-heaHng. — ^As 
an  instance  of  employing  earthenware 
tanks,  we  may  notice  one  described  in 
"  The  Grardeners'  Chronicle,'*  which  was 
erected  at  Cirencester,  and  with  complete 
success,  although  upon  a  larger  scale  than 
ordinary.  The  diagram,  fig.  270,  will 
show  its  operation  :  a  is  the  boiler  upon 


^^:^:^M^>>-^m><,^. 


Fig.  270. 
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the  double  cylindrical  principle,  placed 
about  midway  between  the  hothouse  and 
pits  heated  by  it  The  hothouse  is  divided 
at  h  in  the  ground-plan,  the  smallest 
division  being  that  nearest  the  boiler,  and 
used  as  a  stove,  while  the  other  is  used 
as  a  vineiy.    They  can  be  heated  together 


Fig.  271. 


or  separately,  as 
required.  Un- 
der the  footpath 
at  6  is  a  brick 
tankfor  holding 
the  rain  water 
that  Mis  on  the 
roo£  The  gut- 
ters are  of  ecurth- 
enware,  and 
shown  in  sec- 
They    are    15  inches 


broad  and  5  inches  deep,  and  in  lengths 
of  15  inches  each.  The  tiJes  at  the  angles 
or  turns  are  of  a  different  mould,  and  are 
in  three  pieces,  one  for  each  angle,  there 
being  no  joint  at  the  angle.  The  tiles  at 
the  boiler  end  are  also  different,  having 
projecting  collars  for  the  more  readily 
,  oining  them  with  the  pipes  from  the 
)oiler  a  in  ground-plan.  The  flow  and 
return  gutters  are  connected  at  two 
points  in  ground-plan,//,  so  that  the  cir- 
culation may  be  confined  between  either 
and  the  boiler:  ''at  these  points  the 
gutters  are  covered  by  a  wooden  frame 
instead  of  a  tile,  in  which  is  fixed  a  mov- 
able cover  which  exposes  the  plugs,  by 
means  of  which  the  circulation  is  diverted 
across  the  house,  or  extended  at  pleasure 
along  the  entire  range.**    As  the  ground 
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under  the  gattera  h&d  not  been  disturbed, 
the;  are  set  on  a  floor  of  ooacrete,  and 
i^ted  the  thiokneas  of  a  brick,  two 
bricks  being  placed  at  every  15  inches 
inunediatflj  under  the  joints.  This  is 
intended  to  obtain  heat  hj  radiation  from 
the  bottoms,  aa  well  as  &om  the  top  and 
ndes,  giving  a  radiating  surface  of  40 
inehea  to  every  lineal  foot  of  gutter. 
tim,  when  the  gutteiB  are  placed  so  near 
Uie  ground,  we  think  of  small  impor- 
tauce,  as  the  radiating  power  from  the 
under  Borface  most  be  nearly  all  absorbed 
by  the  floor.  The  gutters  are  covered 
with  tiles  1^  inches  in  thickness;  and  over 
them,  level  with  the  top  of  the  front  para- 
pet wall,  are  laid  date  tables,  as  seen  in 
the  section  ff  y,  fig.  271;^theee  are  sap- 
ported  upon  iron  rods  and  the  top  of 
the  front  wall,  and  are  about  1  foot  apart, 
and  are  intended  for  setting  plants  on. 
The  hot  water  is  oonveyra  from  the 
boiler  to  the  tanks,  by  a  pipe  from  its  top 
eilendiog  to  both  hothouse  and  pits,  hav- 
ing a  brass  union-joint  on  each  side  at  the 
bottom,  to  receive  the  return-pipes.  The 
flow-pipee  are  r^ulated  by  cocks,  so  that 
the  water  may  be  made  to  flow  to  both 
bouse  and  pits  at  the  same  time,  or  to 
either  sepaiately.  The  pits  are  heated 
by  a  tank  laid  on  a  ooncrete  and  cemented 
floor,  and  covered  with  tiles  as  above. 
An  ^Krture  is  left  between  the  frvnt  wall 
and  the  bed — 
Rg.  272,  tide  section,  fig. 

272;  the  latter 
b  formed  of 
slates  set  on 
edge,  which 
take  up  much 
less  room  than 
brick  walls, 
however  nar- 
row they  might 
be  made.  The 
chief  pecoliarity  in  the  tanks  in  the  pits 
is  their  being  divided  into  three  codi- 
fy. 273.  partments,  which  may  be  heated 
either  together  or  septirately. 
This  is  effected  by  sluices  hav- 
ings h  andle,  fig.  27  3,  long  enough 
to  pass  up  through  the  bed  of 
mould,  so  that  they  can  be  opened 
or  shut  without  trouble.  Circu- 
~!s^-  lar  earthenware  tubes,  i  t,  are 
!l-.4i  ut  OD  the  top  of  the  tile  covers, 
and  pass  up  through  the  bed 


of  mould  to  admit  diy  heat  into  the  at- 
mosphere of  the  pit,  while  at  the  same 
time  nmilar  tubes,  k  i,  are  placed  with 
one  end  tbrough  the  tile  covering, 
and  also  up  through  the  bed,  to  admit 
moist  heat — and  these  are-  opened  or 
shut  at  pleasure  by  wooden  plugs.  The 
owner  of  these  tfuiks  concludes  his  de- 
scription of  them  by  saying,"  I  see  nothing 
to  prevent  these  gutters  and  tanks  last^ 
ing  sound  for  ever,  and  they  undoubtedly 
heat  a  considerable  area  at  a  very  small 
fiiist  cost." 

Tinket'M   method  of  lanl-keatiiy. — The 
annexed  woodcuts,  figs.  274,  27ff,  exhibit 
a  very  ex- 
cellent 
mode   of 


Kg.  27*. 


bers  and 

pines.  The  gutters  or  tanks  are  formed  of 
Yorkshire  pavement,  in  long  lengths  2i 
inches  thick.  They  are  grooved  and  joined 

Fig.  276. 


together  with  white  lead,  with  a  coat  of 
Roman  cement  over  the  joint.  The 
gutters  are  2  feet  3  inches  broad,  and  5 
inches  in  depth  ;  the  bottom  is  laid  on 
brick  piers,  and  the  sides  and  middle 
diviuon  are  of  brick  set  in  cement,  and 
are  carried  up  2  inches  above  the  level 
of  the  sides,  to  support  the  iron  bearers 
which  are  laid  across  them  for  susttuuing 
the  slate  covering.  The  water  is  i  inches 
deep,  the  flow-pipe  entering  near  the  top, 
while  the  retiim  one  is  placed  close  to  the 
bottom  of  the  gutters,  by  which  means 
Mr  Tinker  thinks  every  drop  of  the  water 
is  made  to  circulate,  and  which  he  con- 
sidets  of  great  importance,  as  it  keeps  the 
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water  sweet  and  healthy.  The  boiler  used 
is  of  copper,  with  a  Bupplj-cistem  and 
ball-cock  to  keep  the  boiler  always  full. 
Over  the  coTering  of  the  tanks  2^  feet  of 
tan  IB  placed  as  pluDging  material,  which 
of  itself  gives  out  a  considemble  supply 
of  heat;  when  that  declines  the  fire  is 
employed  for  a  day  or  two,  which  brings 
up  the  necesBary  temperature  in  the  tan, 
and  which  will  last,  he  aaaerts,  for  two  or 
three  weeks  or  more.  A  secondary  boiler 
is  employed  for  top  heat,  as  he  finds  it 
much  cheaper  not  to  give  one  boiler  too 
much  to  do. 

Reference  to  figa — a  gutter  boiler;  b 
flow-pipes ;  e  return-pipes  under  the  floor  ; 
d  tanks— the  tanks  at  the  end  are  level 
with  and  attached  to  the  flow-pipe ;  e 
spaces  between  and  at  sides  of  gutter  ;  / 
bearers  and  slates ;  g  bark  bedj  h  space 
to  prevent  cold  and  damp  from  acting  on 
the  bed  ;  t  small  iron  rods  to  support  the 
roof;  J  glass  lights  hnng  to  admit  air, 
the  top  ones  also  movable  ;  h  open  gutter 
attached  to  front  iron  flow-pipe  at  each 
end— may  be  used  or  stopped  off  by  two 
small  plugs,  when  necessary ;  I  gutter 
covered  with  blue  slate,  for  the  bottom 
of  cucumber-trough,  which  is  kept  in  its 
place  by  bolts  through  the  wall — this 
trough  is  kept  1  inch  off  the  wall,  to  allow 
the  warm  air  to  circulate  round  it;  m 
trellis  for  cucumbers,  which  cover  the 
whole  length  of  the  back  path — a  vine 
is  introduced  at  each  end;  o  ooilerfor  top 
heat,  the  flue  of  which  runs  into  the  back 
of  an  adjoining  house,  which  is  worked 
by  it  also  with  pipes  in  front 

Mr  Lyons  of  MuUingar  has,  in  a  com- 
munication in  "  The  Gardeners'  Chroni- 
ole,"  proposed  the  following  system  of 
heating  a  considerable  extent  of  pits  npon 
the  tank  principle.  His  system  has  cer- 
tain advantages,  and  at  the  same  time  is 
no  doubt  capable  of  considerable  improve- 
ment "I  propose,"  he  says,  "to  oon- 
Htruct  twelve  pita,  each  7  feet  in  length, 
and  4  feet  in  width,  separate  from  each 
other,  but  all  worked  by  the  same  ap- 
paratus, in  such  number  as  may  be  re- 
quired. This  enables  the  gardener  to 
have  a  succession  of  either  melons  or 
cucumbers,  or  both ;  and,  from  each  pit 
contiuning  a  distinct  species  of  finiit,  ne 
will  find  no  difficulty  in  preventing  the 
seed  from  becoming  hybridised.  Some 
of  the  pits  intended  for  a  succeesion,  may 


in  the  interim  be  used  for  fordng  straw- 
berries, French  beans,"  &c.  Mr  Lyons 
prefers  Burbidge  and  Healy's  ribbed 
boiler,  and  propoeee  "to  set  it  in  the 
centre,  with  a  flow  and  return  pipe  right 
and  left  from  it,  extending  to  the  required 
length  of  the  range— each  pit  to  be  sup- 
pli^  with  a  tank  connected  by  means  of 
a  stopcock,  with  the  main  flow-pipe,  and 
a  return-pipe  from  that  tank  t«  the  main 
return-pipe.  The  stopcocks  admit  or 
turn  off  the  flow  of  hot  wat«r,  to  or  from 
whatever  number  of  pits  it  is  intended 
should  be  heated,  the  boiler  being  of 
sufficient  capacity  to  work  the  entire  pits 
at  once.  The  quantum  of  heat  to  be 
admitted  can  be  regulated  by  means  of 
the  stopcock  of  each  pit  I  would,"  he 
continues,  "  insert  ventilators  in  the  front 
and  rear  walls,  under  the  stone  coping 
covered  with  perforated  zinc,  for  the  two- 
fold purpose  of  keeping  out  bees  and 
preventinga  too  sudden  rush  of  cold  air." 
The  references  to  the  figs.  276,  277,  and 
276,  here  given,  will  show  the  working  of 
the  whole :  a  a  parti- 
tion walls ;  h  h  bear- 
ers; e  tank;  tf  return- 
pipe  ;  e  stopcock ;/ 
main  flow-pipe ;  g 
return-pipe;  A  venti- 
lators. "  The  main 
flow  and  return  pipes 
are  shown  in  the  ground-plan  fig.  278, 
Fig.  277. 


Rg.  378. 
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by  the  dotted  lin«,  BS  also  the  oonnection     liis  inventiTe  geniu&     We  have  had  the 

between  them  and  the  tanks.     In  general     pleasure  of  being  in  oorrespoDdeace  with 

this  arrai^ement  is  good,  and  it  may  be     Mr  Lj^ons  for  some  yean;  and  know  him 

exteoded    or  curtailed  to  suit  existing    to  be  a  gentleman  of  gceat  worth,  and 

cinnuDstaooes.     There  an,  however,  eome     ardently  deroted  to  hortiGulture  j   and 

objectiona  to  it.    For  example,  the  parti-     we  are  certain  that  these  remarks  will  be 

tioQs  a  a,  instead  of  being  of  brick,  ^ould     taken  by  him  in  the  same  spirit  in  vhioh 

be  of  wood,  and  portabl^that  is,  capable    they  are  given. 

of  being  tcOcen  out  and  put  in,  as  may  be        The  annexed  fig.,  279,  is  a  section  of  a 

required.     The  Tentilatore  in  front  are  y^  279. 

placed  too  high:  they  should  be  brought 

in  cloae  to  the  ground-level,  and  discharge 

the  cold  air  immediately  over  the  tank^ 

provuioQ  being  made  u>r  the  air  tlius 

heated  to  ascend  into  the  pit    The  boiler 

also  should  be  placed  witiiin  the  pit  for 

the  economy  of  heat;  and  the  spaoe  over 

it,  instead  of  being  covered  with  a  glass 

sash,   should  be  covered  with   slate  or 

boarding.     The  pits  are  also  too  narrow ; 

instead  of  being  only  4  ieet  wide,  ^^ 

should  at  the  least  be  6.    The  boiler  is 

yerj  properly  placed  in  the  centre ;  and 

the  idea  of  covering  the  veutilatois  with    pine-house  heated  upon  the  tank  printn- 

BDC,  if  pwforated,  is  also  good.      The     pie,  in  the  garden  of  Colonel  B^er  at 

adoption  of  Ueasrs  Burbidge  and  Healy's     Salisbury.    The  tanks  a  are  of    wood, 

im»*»iii«<  jtK^yt  is  also  good,  as  they  may    covered  with  slate,  as  will  be  seen  by  the 

be  made  to  act  mther  as  close  water-pipes     plan,  fig.   280.    Two  of  them  are  flow- 

m-  open  gutters,  according  to  the  decree    troughs,  and  the  third  the  returo.  Around 

of  humidity  required.     The  main  for  con-  Tig.  280. 

dacting  the  heated  water  to  

the  extremities  of  the  pits,  as  , 

well  as  the  returning  main  un- 
der it,  f(«  the  return  to  the  cold 
water  of  the  boiler^it  will  be 
■een  in  section — is  laid  in  a 


any  way  prevented  from  giving 
om  the  heat  by  radiation.  This 
should  have  been  guarded 
against,  by  enclosiiig  them  in 
a  perfectly  dry  drain,  and  sur- 
rounding them  with  sawdust, 
eharooal,  or  some  other  non-  i 
conducting  material.  These  I 
ue  all  omiamons;  the  rectify- 
ing of  which  will  be  readily  nnderetood  andabovetheseianksisastratumofrongh 
by  diose  practdeed  in  pit-building  and  rubble  stones,  and  on  this  the  mould  fcn- 
heatiiig.  the  plants  is  laid,  (for  they  are  planted 

It  ihonld  be  remarked  that  Mr  Lyons  out)  To  economise  heat,  the  flue,  after 
u  an  amateur,  and  of  course  wishes  to  passing  round  the  boiler,  is  made  to  run 
bivB  various  disgreea  of  heat,  to  suit  the  along  the  whole  length  of  the  back  foot- 
<(ifierent  purposes  for  which  his  pits  are  path  t,  and  to  return  again  under  it  to 
ioteoded.  In  this  he  has  succeeded  very  the  point  from  which  it  started  ;  and  the 
completely;  and,  upon  the  whole,  has  pro-  smoke,  accompanied  of  course  with  veiy 
daced  a  set  of  pits  highly  creditable  to  little  heat,  ascends  the  chimney  above  the 
VOL.  L  2d 
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boiler.  Hot-water  pipes  from  the  same 
boiler  pass  along  the  ends  and  front  of 
the  house  b,  in  the  front  and  end  passages. 
These  pipes  are  yexy  properly  laid  level 
with  the  tanks,  which  prevents  the  latter 
from  overflowing.  Tubes — c  in  section — 
pass  up  through  the  bed  from  the  tanks,  to 
admit  steam  into  the  house  when  required. 
The  pipes  are  open  at  the  extreme  ends, 
and  Uie  water  makes  its  return  through  the 
cistern  e  in  plan,  instead  of  by  an  elbow 
turn,  as  is  usually  the  case.  This  is  done 
so  that  the  orifices  of  the  pipes  may  be 
easily  stopped,  to  prevent  circulation  in 
summer,  when  litUe  atmospheric  heat  is 
required.  We  would  have  preferred  stop- 
cocks such  as  are  used  in  the  Frogmore 
gardens,  placed  at  the  ends  nearest  the 
boiler.  The  tanks  are  also  furnished  with 
sluices,  d,  at  the  ends  of  the  flow-tanks, 
by  which  the  heat  is  regulated. 

General  remarks  on  tank-heatin^.-^The 
principal  objections  to  the  tank  mode  of 
heating,  (unless  the  necessary  provisions 
are  made,)  are  an  excess  of  bottom  with 
a  deficiency  of  atmospheric  heat»  and  an 
excess  of  humidity  when  the  heat  from 
the  tank  is  admitted  fr^ly  into  the  house 
or  pit.  On  this  subject^  we  find  the  fol- 
lowing very  sensible  remark^  in  a  com- 
munication from  an  anonymous  corres- 
pondent in  ''The  Gardeners'  Chronicle.** 
^It  is  well  known,*  he  observes,  ''that 
by  means  of  a  flow  and  return  tank,  the 
degree  of  bottom  heat  in  pits  can  be  very 
steadily  maintained.  Once  the  mass  of  soil, 
or  other  materials  composing  the  bed, 
is  heated  to  the  required  pitch,  very  little 
heat  is  required  to  keep  it  up,  and  sud- 
den changes  of  extreme  temperature  do 
not  greatly  afiect  it  If  the  temperature 
outside  be  one  night  at  55°,  and  the  next 
at  25%  this  difference  of  30""  wiU  only 
occasion  a  few  degrees  lower  temperature 
in  the  soil  of  the  bed.  But  the  case  is 
very  diflerent  as  regards  the  air  of  the 
pit ;  for  under  the  above  conditions  it 
would  certainly  be  aflected  to  a  much 
greater  extent,  perhaps  as  much  as  20''. 

"Presuming  that  the  temperature  of 
the  bed  is  exactly  what  it  ought  to  be, 
any  attempt  to  counteract  the  coldness 
of  the  air  in  the  pit,  in  a  cold  night,  will 
cause  an  excess  of  bottom  heat,  which  by 
repetition  must  prove  highly  injurious.  If 
the  communication  of  heat  from  the  tanks 
to  the  sur&ce  is  only  through  the  mass 


of  soil,  the  conduction  of  heat  is  exceed- 
ingly slow,  whilst  its  escape  by  the  glass 
is  rapid.  To  raise  the  temperature  of 
the  whole  mass  of  soil  10°  in  as  many 
hours,  woidd  require  an  extraordinary 
force  of  fire;  notwithstanding  which, 
should  a  fall  of  external  temperature  take 
place  to  the  extent  of  30^,  not  an  imusual 
circumstance,  ^e  top  heat  will  lose  30% 
less  1 QP  counteracted  by  increase  of  bottom 
heat ; — or,  in  other  words,  the  air  in  the  pit 
will  be  20^  lower  than  it  ought  to  be ;  and 
in  attempting  to  prevent  this,  the  bottom 
heat  will  be  raised  10°  too  high.  If  the 
tanks  are  in  a  chamber  communicating 
with  cavities  between  fiie  walls  and  soil, 
the  external  cold  wOl  be  much  more 
readily  counteracted  by  the  increased 
heat  of  the  tanks;  but  if,  as  presumed, 
the  bottom  heat  was  previously  hig^ 
enough,  an  excess  must  be  conununicated 
to  the  soil  by  any  extra  heating  of  the 
tanks  immediately  tmder  it  It  is  evident 
that,  whilst  the  requisite  supply  of  heat 
for  the  bottom  is  almost  umform,  and 
that  for  the  top  is  exceedingly  variable^ 
both  cannot  be  duly  heated  by  combina- 
tion. A  separate  command  of  heat  is 
necessary  for  each.  A  boiler  with  tanks 
for  bottom  heai,  and  another  with  tanks" 
or  pipes  "for  top  heat,  and  the  whole 
so  constructed  as  to  admit  of  giving 
out  moist  or  dry  heat,  according  as 
may  be  required,  is  doubtless  the  most 
pexfect  arrangement;  and  perhaps  it 
might  be  found  ultimately  not  to  be 
the  most  expensive."  This  correspondent 
proposes  to  introduce  a  small  steam-pipe, 
say  of  2  indies  bore,  to  rise  from  the  top 
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of  the  boikr,  aa  wiU  be  seen  by  the  ae- 
eompanTing  iketch,  fig.  281,  to  be  ouried 
klong  WB  froDt  of  the  pit  immediately 
lutder  the  9\mb,  and  to  terminate  at  the 
eztrem*  end  of  the  retnm-tank  a;  b  b  a 
the  b<dler ;  e  e  the  tanks ;  d  the  steam- 
pipe.  When  the  Bt«am-pipe  is  to  be  used, 
the  flow-pipe  from  the  boiler  into  the 
tank  ia  intended  to  be  stopped. 

Oor  oltjeetion  to  the  um  of  steam  in 
this  eaae  i^  that  the  water  in  the  boiler 
mnst  be  kept  at  aaoh  a  temperature  aa  to 
■apply  the  stMin-pipe  at  212°;  for  below 
that  point  iteam  would  oondenae,  or 
lalber  would  not  be  geuerated.  Such  a 
temperature  as  this  ia  seldom  desirable 
whereTCr  hot  water  is  employed  in  heat- 
ing. It  would  be  much  better  to  use  a 
^ioch  hot-water  jupa,  furnished  with  a 
oook,  so  that  the  water  oould  be  allowed 
to  flow  through  it  when  required.  One 
{Hpe,  in  this  case,  would  do,  as  it  could 
empty  itself  into  the  letum-tank;  and 
this  pipe  mnat  be  on  a  level  with  the 
water  in  the  tank,  or  be  upon  tlie  siphon 
principle.  The  former,  where  it  can  be 
conveniently  adopted,  is  the  amplaet  and 
bat  WhersTer  the  tank  system  is  used, 
naleae  for  the  purpose  of  beating  borden 
or  pita  for  particular  purposes,  we  would 
reeommen^  as  an  aboolutA  condition  ia 
insuring  complete  success,  to  employ  a 
hot-water  pipe  in  conjunction  with  the 
tank,  for  supplying  atmontherio  hea^ 
and  tliat  unaccompanied  with  so  much 
hnmidity  as  would  be  given  out  by  the 
tankalona 

Tanks,  as  we  have  seen,  are  usually 
divided,  thus  forming  a  flow  and  return 
circulation.  An  instance,  amongst  some 
others^  has  been  shown  by  F.  Harrold 
Fenn,  where  this  mode  is  departed  from. 
He  employa  a  brick-oemented  gutter, 
which  paaeea  directly  round  the  house 
from  the  boiler  to  it  again.  Another 
rather  nnuoaal  feature  in  tius  ease  is, 
that  the  water,  in  posdng  from  the  boiler 
to  the  tank  or  entter,  has  to  &11  under 
the  level  of  the  doorway,  and  rise  again, 
through  a  leaden  pipe,  to  the  level  of  the 
gutter.  This  mi^t  have  been  avoided 
by  placing  the  boiler  below  the  floor- 
Iml  We  state  this  instance,  to  render 
the  BTstem  practicable  where  it  might  be 
either  impoasible  or  inconvenient  to  set 
the  boiler  so  low.  The  scale  upon  which 
this  jwparimwnt  wu  tried  wss  uot  a  very 


small  one ;  for  we  find  the  house  was  45 
feet  long  and  11  feet  high,  and  that  the 
method  answered  the  purpose  completely. 
Mr  fi.  states  that  his  greenhouse  (the 
house  in  question)  is  sufficiently  free  from 
damp  to  enable  lum  to  keep  his  plants  in 
safety  through  the  winter,  although  the 
tank  is  only  covered  with  slates  one-fourth 
of  an  inch  thick,  but  cemented  at  the  j  oints. 
Mr  H.  is  the  first  person  whose  observa- 
tion we  have  met  with  in  a  published  form, 
as  to  the  crisp  ice-like  soum  appearing 
on  the  sur&oe  of  the  water  in  recently- 
constructed  tanks.  This  is  a  very  com- 
mon case,  and  orisee  from  the  lime  which 
is  contained  in  the  cement;  the  carbonic 
acid  contained  in  the  atmosphere  of  the 
house  acts  on  the  coloareous  matter  dis- 
solved by  the  water,  and  converts  it  into 
carbonate  of  lime.  This  is  only  injurious 
in  as  &r  as  a  portion  of  it  may  find  its 
way  into  the  boiler  and  form  a  cldcareoua 
incrustation  on  the  sidee  or  bottom ;  but 
it  may  easily  be  removed. —  Vide  section 

BOII.KBB  AND  PiPKS. 

As  connected  with  tanks,  we  may  ob- 
serve that  Burbidge  and  Uealey,  in  con- 
nection with  thdr  patent  boiler  and  fur- 
nace, have  constructed  a  cast-iron  tank, 
wbidi  oombinee  the  advantages  of  the 
round  pipes  and  open  trough.  These 
troughs  are  of  an  oblong  shape,  with 
steam-tight  covers,  and  with  valves  also 
steam-tight,  to  open  and  shut  at  pleasure. 
The  advantage  of  this  is,  that  it  admits  of 
ready  means  of  saturating  the  atmosphere 
of  the  house,  so  that  a  moist  or  dry  heat 
can  be  obtained  to  any  desirable  degree. 

Cast-iron  gutters,  of  the  shape  as  shown 

in  figs.  282  and  283,  are  ezcellent  substi- 

B^.  282. 
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tutes  for  tanks ;  but  they  shonld  always 
be  elevated  from  the  ground,  as  here 
shown,  and  fitted  with  portable  coverS) 
80  that  the  amount  of  e^Bporation  from 
them  may  be  regulated.  Tlie  flow  passes 
along  one  side  of  the  house  or  pit^  and 
returns  by  the  other,  as  shown  at  a  and  b, 
fig.  282. 

A  curious  discovery  has  been  made  in 
the  garden  of  the  London  Horticultural 
Society  with  regard  to  the  correction  of 
dampness  during  winter  in  pits  heated 
by  gutters ;  it  is  noticed  by  Dr  Lindley 
in  ** Gardeners'  Chronicle.'*^    "If,"  says 

Fig.  284,  ^^  2g^^  uY^  ^^ 

gutters,  and  c  d 
the  surfiice  of 
materials  placed 
above  them,  the 
air  will  have  no 
considerable  mo- 
tion, water  will  lodge  on  the  foliage,  and 
death  will  result  with  all  soft  and  tender 
plants;" — this,  of  course,  arising  from 
condensation; — "  but  the  moment  the  line 

TO    ooc  *  ^   ^  made  to 

^'  ^'  slope,"  as  in  fig. 

285,  "the  diffi- 
culty is  overcome. 
Byla3ringbare,or 
nearly  so,  the  g^t^ 
tera,  which  is  the 
flow  gutter,  and 
raising  the  covering  materials  gradually 
to  <^  a  motion  of  the  colder  air  takes  place 
frovL  d  to  c,  while  at  e  the  hotter  air  rises 
up  to  the  sashes,  follows  them,  and,  when 
cooled,  fiJls  again  to  d-,  and  tliis  kind  of 
circulation  going  on  incessantly,  all  damp* 
ing  off  is  effectually  prevented." 

It  does  not  appear  to  have  been  much 
noticed  how  flour  heating  by  tanks,  if 
much  steam  be  allowed  to  escape  from 
them,  may  tend  to  lower  the  temperature 
of  a  house  or  pit  instead  of  raising  it ; 
yet  such  may  be  the  case  in  consequence 
of  an  excess  of  spowUinwM  evapartuian, 
"  The  process  of  boiling,"  Tomlinson 
observes,  "  is  by  no  means  indispensable 
to  the  formation  and  escape  of  steam  or 
vapour;  for  at  all  temperatures  below  the 
boiling  point,  vapour  is  formed  at  the 
surfiu^  of  liquids,  and  escapes  therefrom 
by  a  process  called  spontaneous  evapora- 
tion. During  the  spontaneous  evapora- 
tion of  wet  surfaces,  a  considerable  degree 


c 
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of  cold  is  produced  by  the  quantity  of 
heat  rendered  latent  by  the  formation  of 
the  vapour,  and  the  heat  is  mostly  derived 
from  the  liquid  itself  or  the  surfause  con- 
taining it.  By  proper  contrivances,  water 
may  be  frozen  in  consequence  of  the  ab- 
straction of  heat  during  the  rapid  formic 
tion  of  vapour.  When  a  person  takes 
cold  from  wearing  wet  clothes,  the  vapour 
fix)m  the  wet  clothes  obtains  its  heat  from 
his  body,  and  the  chilling  sensation  is 
often  the  greater  the  warmer  the  air." 

We  have  already  noticed  that  heat  is 
given  off  frx>m  bodies  by  the  two  pro- 
cesses of  radiation  and  conduction.  These 
are  very  different  processes  in  the  pro- 
pagation of  heat     By  conduction  the 
heat  travels  through  or  among  the  par- 
ticles of  aoUd  matter,  and  is  gradually 
commxmicated  by  one  particle  to  another, 
untU  the  temperature  of  the  body  in  con- 
tact with  the  source  of  heat  is  elevated 
more  or  lees  above  that  of  the  air.  "When 
heat  is  communicated  to  ajfuti  body,  the 
process  is  different     In  consequence  of 
the  great  mobility  of  its  particles^  those 
which  first  come  under  the  action  of  the 
source  of  heat,  being  raised  in  tempera- 
ture, escape  frt>m  its  influence,  and  ascend 
through  the  fluid  mass,  distributing  a 
portion  of  their  acquired  heat  among 
other  particles  on  their  way ;  other  par- 
ticles immediately  take  their  place,  and 
being  heated,  ascend  in  like  manner^  and 
distribute  their  heat    By  this  process  of 
convection,  as  it  is  called,  the  whole  of 
the  particles  in  a  confined  mass  of  fluid 
come  under  the  action  of  the  heating 
body;  those  first  heated  escape  as  fiar  as 
possible  from  the  source  of  heat,  and  be- 
coming cooled,  descend  again  to  be  heated, 
again  to  ascend  and  descend.     In  this 
way  a  circulation  is  maintained  in  the 
whole  mass  of  fluid.    It  is  only  by  this 
process  of  convection  that  air  may  be 
said  to  be  a  conducting  body;  for  if  amass 
of  air  be  confined  in  such  a  way  as  to 
prevent  the  free  motion  of  its  particles,  it 
ceases  almost  entirely  to  conduct  heat» 
and  may  be  usefully  employed  to  retain 
it;  as,  in  the  case  of  double  windowi^ 
the  enclosed  mass  of  air  prevents  the  heat 
from  escaping  from  the  apartment,  and 
shields  the  glass  which  is  in  contact  with 
the  warm  air  of  the  room  from  the  cool- 
ing action  of  the  external  air.    Glass  is  a 
yery  bad  conductor  of  heat,  and  the  oooU 
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ing  efieois  of  wind  upon  it  are  not  so  great 
as  is  generally  supposed.  Solids  differ 
greatly  in  their  heat-conducting  powers. 
The  slow  conducting  power  of  such 
bodies  as  porcelain,  brick,  and  glajss,  may 
be  oontrafited  with  the  rapid  conducting 
power  of  some  of  the  metals,  by  holding 
one  end  of  a  piece  of  each  substance  in  a 
flame;  the  metal  will  soon  become  too 
hot  for  the  hand,  while  the  porcelain  may 
be  heated  to  reihiees  in  the  flame  without 
itB  being  felt  to  be  much  warmer  at  the 
other  end. 

**  When  a  heated  body  cools  under  ordi- 
nary circumstances^  it  is  by  the  united 
effects  of  radiation  and  conduction,  and 
the  rate  of  cooling  increases  considerably, 
in  proportion  as  the  temperature  of  the 
heirfed  body  is  greater  than  that  of  the 
Burroundiiig  medium.  We  have  seen 
that  the  cooling  effect  of  radiation  de- 
pends greatiy  on  the  nature  of  the  sur- 
fiioe ;  but  it  is  a  remarkable  &ct,  that  the 
cooling  efifeot  of  the  air  by  conduction  has 
no  reference  to  the  nature  of  thersurface. 
It  is  the  same  on  all  substances^  and  in 
all  states  of  the  surface  of  those  sub- 
8tanoe&  The  air  in  contact  with  such 
surfiioes  robs  them  of  a  portion  of  heat, 
and  immediately  ascends  to  make  way 
for  other  portions  of  air,  which  repeat  the 
process.  By  these  two  processes,  the  body 
cools  down  to  the  temperature  of  the  sur- 
rounding air,  the  conductive  power  of 
which  varies  with  its  elasticity  or  baro- 
metric pressure  j — the  greater  the  pressure 
the  greater  the  cooling  power.  It  has  also 
been  shown  by  Dulong  and  Petit,  that  the 
ratio  of  heat  lost  by  contact  of  the  air 
alone  is  constant  at  all  temperatures; 
that  is,  whatever  is  the  ratio  between  40^ 
and  80^,  is  also  the  ratio  between  80^ 
and  160°,  or  between  100**  and  200^. 

"  It  was  long  supposed  that  a  certain 
leLition  existed  between  the  radiating 
and  conducting  powers  of  heated  bodies ; 
that  the  variation  between  them  was  ex- 
actly proportional  to  the  simple  ratio  of 
the  excess  of  heat;  that  is,  supposing 
any  quantity  of  heat  to  be  given  off  in  a 
certain  time  at  a  specified  difference  of 
temperature,  at  double  that  difference 
twice  the  quantity  of  heat  would  be  given 
off  in  the  same  time.  This  law  does,  to  a 
certain  extent^  apply  where  low  tempera- 
tures are  concerned,  but  does  not  hold  at 
hi^  temperatures.    Thus,. in  a  set  of 


experiments  by  Dulong  and  Petit,  the 
total  cooling  at  60°,  and  120*",  (Centigrade,) 
was  found  to  be  about  as  3  to  7 ;  at  60^ 
and  180*,  as  3  to  13 ;  and  at  60°  and 
240^,  as  3  to  21 :  whereas,  according  to 
the  old  theory,  these  numbers  would  have 
been  as  3  to  6,  3  to  9,  and  3  to  12.  When 
the  excess  of  temperature  of  the  heated 
body  above  the  surrounding  air  is  as  high 
as  240*  Cent,  or  432''  Fahr.,  the  real 
velocity  of  cooling  is  nearly  double  what 
it  would  have  been  by  the  old  theory — 
varying,  however,  with  the  sur&oe.  Since 
the  heat  lost  by  contact  of  the  air  is  the 
same  for  all  bodies,  while  those  which 
radiate  most>  or  are  the  worst  conductors, 
give  out  more  heat  in  the  same  time  than 
those  bodies  which  radiate  least,  or  are 
good  conductors,  it  might  be  supposed 
that  those  metals  which  are  the  worst 
conductors  would  be  the  best  adapted  for 
vessels  or  pipes  for  warming  by  radia- 
tion."— ^TOMLINSON. 

^*  Such  would  be  the  case,"  says  Hood, 
"  if  the  vessels  were  infinitely  tiiin ;  but 
as  this  is  not  possible,  the  slow  conduct- 
ing power  of  the  metal  (iron)  opposes  an 
insuperable  obstacle  to  tne  rapid  cooling 
of  any  Hquid  contained  within  it,  by  pre- 
venting the  exterior  surface  from  reach- 
ing so  high  a  temperature  as  would  that  of 
a  more  perfectly  conducting  metal  under 
similar  circumstances ; — ^thus  preventing 
the  loss  of  heat  both  by  contact  of  the 
air  and  by  radiation ;  the  effect  of  both 
being  proportional  to  the  excess  of  heat 
of  the  exterior  sarhjoe  of  the  heated  body. 
If  a  leaden  vessel  were  infinitely  thin,  the 
liquid  contained  in  it  would  cool  sooner 
than  in  a  similar  vessel  of  copper,  brass, 
or  iron;  but  the  greater  the  thick^^ 
ness  of  the  metal,  the  more  apparent  be- 
comes the  deviation  from  this  rule ;  and 
as  the  vessels  for  containing  water  must 
always  have  some  considerable  thickness, 
those  metals  which  are  the  worst  con- 
ductors will  oppose  the  greatest  resistance 
to  the  cooling  of  the  contained  liquid." 


§  5. — HEATING  BY  HOT-AIR  STOVES. 

It  is  now  upwards  of  forty  years  since 
we  first  heard  the  sentence  of  condem- 
nation pronounced  on  hot-air  stoves  as 
applied  to  hothouse-heating ;  and  many 
will  recollect  the   mild  but  expressive 
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opinion  of  them  given  by  Nicol,  who  had 
experimented  more  than  any  man  of  his 
day  upon  them,  and  declared  them  "  to 
be  worse  than  useless." 

All  stoves  are,  in  their  respective  de- 
grees, open  to  the  fatal  objection  of  heat- 
ing to  so  high  a  temperature  as  to  dete- 
riorate the  quality  of  the  air  passing 
over  them.  ''  The  temperature  of  boiling 
water  or  steam  is  the  highest  d^ree  to 
which  considerations  of  h^th  and  purity 
of  atmosphere  should  permit  us  to  heat 
the  surfiEuies  of  air-warming  apparatuses ; 
but  often  as  this  has  been  impressed  on 
the  public  mind  in  multitudes  of  scienti- 
fic works,  and  by  numerous  medical 
authoritiesf, — ^from  the  time  when  Tred- 
gold  wrote,  nearly  twentv  years  ago,  to 
this  day,  only  one  kind  of  stove  has  been 
produced,  in  which  a  contrivance  for 
keeping  the  heat  within  this  assigned 
limit  has  been  the  leading  feature ;  which 
contrivance,  from  its  requiring  some 
nicety  of  adjustment,  was  soon  aban- 
doned by  most  of  the  manufacturers :  the 
consequence  of  which  is,  that  nine-tenths 
at  least  of  the  stoves  now  known  and 
used  as '  Dr  Amott's  stoves,'  though  they 
retain  the  name  of  the  philanthropic 
projector,  and  something  of  the  out- 
ward form  of  his  contrivance,  have  lost 
every  other  distinctive  feature  of  his  in- 
vention, and  have  no  claim  to  any  merits 
beyond  such  as  may  be  claimed  by  stoves 
in  general.  In  the  work  which  Dr  Amott 
published  at  the  time  when  he  produced 
this  stove,  he  insisted  strongly  on  the 
boiling  point  of  water  as  the  limit  of  its 
temperature ;  and  he  adopted  means  well 
calculated  to  insure  that  limit  not  being 
exceeded.  But  in  few  of  the  stoves  now 
imposed  on  the  credulity  of  the  public  as 
veritable  'Amott's  stoves,*  are  his  self- 
controUing  regulators  (whether  the  mer- 
curial, or  those  acting  by  the  expansion  of 
bars  of  metal)  applied ;  and  therefore  the 
miscalled  '  Amott's  stove '  of  the  present 
day  may  be,  and  is,  constantly  worked  at 
as  high  a  temperature  as  was  used  in  most 
of  those  cheap  health-destroying  contriv- 
ances which  it  was  his  aim  to  subvert 
The  impossibility  of  raising,"  by  the  true 
Amott's  stove,  **  the  temperature  of  steam 
and  hot-water  apparatus  many  d^rees 
beyond  the  mild  water-boiling  limit  of 
212°,  stamps  those  modes  of  superiority, 
in  a  sanitary  point  of  view,  whidi  few 


stoves  can  ever  attain  to.*—  Walkeb'b 
Useful  Hints  on  Fentilatum, 

Notwithstanding  the  soundness  of  the 
above  reasoning,  and  also  of  all  that  has 
been  said  and  written  on  the  subject,  still 
some  foolish  people  will  persist  in  using 
and  recommending  such  stoves  for  the 
purpose  of  heating  plant-houses,  than 
which,  scarcely  a  more  unfitting  mode 
could  be  thought  o£ 

It  would  be  vain  to  enumerate  even 
the  names  of  half  the  manu&cturers  and 
patentees  of  hot-air  stoves,  much  less  to 
give  the  most  condensed  description  of 
their  parts  and  powers.  We  consider  the 
man  who  admits  one  of  them  into  his 
dwelling  as  on  the  borders  of  insanity, 
and  running  not  only  the  risk  of  burning 
his  house  about  his  ears,  but  of  shorten- 
ing the  span  of  human  existence  to  all 
who  dwell  in  it  If  the  archives  of  the 
various  fire  insurance  offices  could  be  ex- 
amined, they  would  present  a  fearful  cata- 
logue of  burnings  occasioned  by  the  use 
of  hot-air  stoves.  Many  of  the  finest 
buildings  in  Britain,  both  public  and  pri- 
vate, have  fidlen  a  prey  to  fire  proved  to 
have  been  caused  by  their  use.  Again, 
were  hot-air  stoves  all  that  their  advocates 
have  endeavoured  to  represent  them, 
there  would  not  be  a  house  in  the  king- 
dom without  one ;  and  long  ere  now  they 
would  have  been  very  generally  intro- 
duced into  hothouses  and  conservatories. 
Such,  we  know,  is  not  the  case ;  and  we 
may  safely  answer  the  question  Why  t  by 
stating  the  positive  fact — ^they  have  been 
tried,  and  found  wanting.  And  we  will 
go  fiirther,  and  predict  that,  notwith- 
standing the  immense  mass  of  learning 
and  argument  lately  brought  forward  in 
&vour  of  a  stove  of  this  kind,  in  a  couple 
of  years  it  will  be  only  talked  of  with  all 
the  others  that  have  gone  before. 

The  most  popular  of  these  stoves,  so 
far  as  hothouse-heating  is  concerned,  are 
Dr  Amott's,  Chunk,  Notf  s,  Vesta,  White's, 
Lawe's,  Boyce's,  Juck's,  Forsyth's,  Harper 
and  Joyce's,  Deane's,  Gundy's,  Haiaid'% 
and  the  Polmaise. 

Of  all  these,  when  brought  out,  it  was 
predicted  they  would  work  wonders.  They 
are  now,  with  the  exception  of  Mr  Rivets' 
improved  Amott's,  all  but  exploded ;  and 
perhaps  before  this  page  pass  throu^ 
the  press,  that  also  may  be  numbered 
with  the  rest 
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It  IB,  howeyer,  with  them  as  applied  to 
hortieultund  purpoees  that  we  have  at 
present  to  deal;  and  here  we  may  oh- 
serve,  that  it  appears  to  us  to  be  a  retro- 
grade movement,  rather  than  one  of  ad- 
Tanoement  in  horticultural  science,  to 
endeavour  to  reintroduce  a  system  so  long 
ago  abandoned,  and  so  justly  condemned. 
It  is  now  upwards  of  a  century  since  the 
original  hot-air  stoves  were  expeUed  from 
the  gardens  of  Britain,  as  being  both  dan- 
gerous and  inefficient.  That  they  have 
existed  more  or  less  on  the  Continent  is 
easih^  aooounted  for;  but  even  there. 
smoke-flues,  hot  water,  and  steam  are 
n4>id]7  banishing  them  from  the  gardens 
of  our  neighbours ;  and  it  is  not  too  much 
to  prophecy  that,  in  a  very  few  years, 
hot-air  stoves  for  heating  hothouses  will 
be  talked  ot  abroad  also  as  things  that 
have  been. 

Dr  Anderson,  the  inventor  of  a  patent 
hothouse,  so  early  as  1803,  experimented 
laigely  upon  a  mode  of  heating  by  hot 
air;  but  he  endeavoured  to  derive  his 
heat  from  the  sun,  and  to  store  it  up  till 
required*    Mr  Stewart,  about  the  same 
time,  patented  a  method  he  endeavoured 
to  eany  into  effect  at  Blackheath  Park : 
both  were   equally   unsucoessfiiL     The 
hi^y  respectable  fiimily  of  the  Starutts  of 
Derby  has  for  years  been  applying  heated 
air  to  forcing-houses,  brought  from  some 
of  their  neighbouring  manufiu^tories,  with 
more  or  less  success,  but  in  all  cases 
attended  with  the  evils  arising  from  too 
much  dry  air,  until  Mr  Jedediah  Strutt 
bested  his  houses  at  Belper  by  causing 
the  heated  air  to  pass  over  water,  which 
80  fiir  remedied  the  previous  defects.  Mr 
Peon's  mode  of  heating  and  ventilating, 
elsewhere  notioed,  was,  as  is  well  known, 
a  decided  fiulure  in  the  art  of  heating,  as 
well  as  of  ventilating,  and  is  no  more 
heard  o£  DrAmott's  stove,  as  now  made, 
the  Chunk  stove,  the  Vesta  stove,  &c,, 
have  all  been  so  generally  and  justly 
ooodemned,  that  we  think  them  unworthy 
of  particular  notice  as  regards  hortieultu- 
nd purposes. 

•  Bioari  imprcfped  Amot^t  gtcve, — One  of 
the  great  objections  to  metallic  hot-air 
stores  has  been  partially  got  over  by  Mr 
Biven^  the  well-known  rose  cultivator. 
His  method  is  detailed  by  him  in  "  The 
Gardeners'  Chronicle.'*  After  stating 
that  he  has  for  several  years  used  Amott's 


stoves  for  forcing  roses,  and  finding  that 
the  period  of  ^eir  dturation  extended 
only  to  three  years,  he  had  constructed  a 
stove,  of  which  the  annexed  figs.  286, 287, 
288,  and  289,  are  a  representation,  and  the 

following  a  descrip- 
^-  ^-  tion  !— "  Fig.  287, 

front  elevation ; 
fig.  289,  ground 
plan ;  fig.  288, 
horizontal  section 
through  a  5  in  ^g, 
287,  showing  the 
fire  bars  or  grating; 
fig.  286,  vertical 
section  through  e  d 
in  fig.  287,  showing 
the  front  and  back 
fire-lumps,  the  for- 
mer reduced  to  9 
inches  in  depth ;  b 
iron  pipe  leading 
to  chimney ;  /fire- 
lump,  placed  1^ 
inches  from  the 
mouth  of  the  pipe 
leadingtothe  chim- 
ney, and  about  the 
same  distance  from 
each  end  ;  —  this 
causes  the  smoke 
to  pass  round,  thus 
preventing  a  too 
rapid  consumption 
of  the  fuel.  The 
first  five  courses  of 
bricks,  in  height, 
are  laid  flat;  the 
remaining  three 
courses  are  set  on 
edge."  The  follow- 
ing, in  Mr  Rivers' 
own  words,  will 
further  explain  this 
stove: — "One  of 
these  stoves  is 
placed  in  a  forcing- 
house  for  roses, 
20  feet  long  by  11 
feet ; — this  it  is 
more  than  suffi- 
cient for ;  its 
height  is  2  feet  8  inches,  and  exactly  2 
feet  square  ;  foundation,  common  bricks 
and  mortar ;  the  part  surrounding  the 
fire-box,  which  is  formed  of  four  Imnps, 
is  built  with  fire-bricks  and  fire-clay.  On 
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the  top  of  the  stoye  is  placed  a  Welsh 
tile,  2  feet  square  and  3  inches  thick ;  the 
feeding  door  is  about  the  centre,  and  a 
small  sliding  draught  and  ash-pit  door  at 
the  bottom — the  whole  forming  a  neat 
and  unobtrusive  structure.  A  pipe  about 
18  inches  long  leads  from  the  stove  to  a 
small  chimney  outside.  A  stove  of  this 
kind  requires  feeding  but  once  in  eight 
or  ten  hours."  The  advantages  of  this 
stove  are  thus  stated :  the  total  expendi- 
ture of  material  and  labour  is  £2,  5s. ; 
it  is  calculated  to  last  for  twenty  years, 
with  occasionally  renewing  the  bars  at 
the  bottom  of  the  fire-box,  which  can  be 
done  without  disturbing  any  part  of  the 
structure ;  the  heat  is  efficient  and  uni- 
form, its  dryness  being  coimteracted  by 
placing  a  pan  of  water  upon  the  top  of  the 
stove ;  the  draught  is  regular ;  there  is 
no  dajiger  of  bursting  by  over-heating ; 
little  soot  is  formed,  as  coke  is  used ;  ^e 
consumption  of  fuel  is  trifling.  This 
stove  is  placed  within  the  house  or  pit ; 
but  in  consequence  of  the  regularity  of 
the  draught,  and  the  shortness  of  the 
pipe  leading  to  the  chimney,  no  fear  is 
entertained  by  Mr  Rivers  of  noxious 
gases  escaping ;  and  the  dust  so  much 
complained  of  in  ordinary  stoves  when  so 
situated,  is  got  rid  of  by  saturating  the 
half-consumed  coke  and  dust  with  water 
before  the  fire  is  kindled  in  the  morning. 
^*  For  heating  large  and  lofty  houses,"  l£: 
Rivers,  however,  '^  presumes,  at  present, 
hot  water  must  have  the  preference ;"  and 
only  offers  this  mode  to  those  '*  who  wish 
to  have  the  pleasure  of  a  greenhouse  and 
forcing-house  at  the  smallest  possible 
expense — ^in  short,  for  economists  in  gar- 
dening, to  whom  the  expense  of  heating 
has  been,  and  is,  a  great  bar  to  the  erec- 
tion of  small  greenhouses." 

AUetCi  Archimedean  stove. — Our  atten- 
tion was  directed  to  this  stove  last  year 
in  the  Royal  Polytechnic  Institution.  We 
notice  it  as  being  a  very  ingenious  appa- 
ratus, and  one  which  may  be  useful  to 
those  who  think  more  highly  of  hot-air 
stoves  than  we  do.  ''It  is  called  the 
Archimedean  or  screw  stove,  from  the 
flame  or  heat  from,  the  furnace,  or  place 
containing  the  fire,  being  made  to  revolve 
in  its  ascent  through  a  spiral  funnel,  so 
that  it  passes  through  a  considerable 
length  of  space,  and  in  so  doing  conveys 
and  emits  a  vast  degree  of  caloric  influ- 


ence on  the  surrounding  atmosphere. 
There  is  no  vapour,  dust,  or  disagreeable 
smell,  no  generation  of  unpleasant  gaaes, 
and  no  danger  incurred.  The  mode  of 
feeding  the  furnace  " — for  which  we  prin- 
cipally notice  it — ''  or  fire-place,  is  by  a 
tube,  rouAd  which  the  screw  or  worm  re- 
volves, the  coke  or  coal  being  put  in  at 
the  top,  and  fidling  into  the  fire-plaoe  as 
the  fiiel  is  burnt  out  or  consumed." — Par 
tenters  description.  The  arrangements  for 
canying  away  the  smoke,  and  receiving 
the  ddHs  of  the  fire,  are  simple  and  com- 
plete. 

WkUes  patent  hotair  stove.— With  this 
stove  we  were  early  acquainted,  being 
consulted  by  Mr  White  upon  its  prin- 
ciples some  time  before  it  was  brought 
before  the  public.  The  following  descrip- 
tion of  this  stove  is  from  Mr  White's  own 
prospectus : — 

"  Iron  is  well  known  to  be  a  rapid  con- 
ductor of  heat,  and,  when  much  heated, 
to  have  a  great  affinity  for.  oxygen.  The 
fire-box  of  the  Cockle  stove,  being  of  iron, 
at  times  is  liable  to  be  red  hot  with  a 
strong  fire ;  and,  on  these  occasions,  the 
heated  air  comes  from  it  in  a  highly 
offensive  stata  The  object  of  Mr  White's 
patent  air  stove  is  to  produce  the  heated 
air  free  from  these  objections.  Fig.  290  is 
an  elevation  of  this  stove  complete ;  fig. 
291  a  transverse  section  on  the  line  a  &  of 
fig.  290  ;  and  fig.  292  a  section  on  the 
]iQe  edof  fig.  291.  In  fig.  292,  a  repre- 
sents the  fire-box ;  b,  aperture  for  supply- 
ing friel ;  c,  strong  brick  dampers  to 
prevent  the  too  rapid  escape  of  the  heat, 
and  direct  the  flame  round  the  internal 
sur&ce  of  the  fire-box;  d smoke  flue ;  e 
a  regulating  aperture  for  supplying  the 
fire  with  oold  air ;  //apertures  for  sup* 
plying  oold  air  to  the  stove ;  y  ^  zig-nig 
flues  for  heating  the  cold  air  in  its  ascent ; 
and  h  the  hot-air  chamber,  from  whence 
it  may  be  taken  as  required.  The  top  of 
the  fire-box  is  endc^ed  with  an  iron 
plate  covered  with  a  layer  of  sand  about 
3  inches  deep,  which  prevents  the  escape 
of  smoke,  or  carbonic-acid  gas,  in  that 
direction.  In  the  transverse  section,  fig; 
291,  the  tops  of  the  zig-zag  flues,  ^,  are 
distinctly  seen,  and  also  the  position  of 
the  brick  dampers  for  impeding  the 
escape  of  the  heat  by  way  of  the  smoke 
flue.  In  the  management  of  this  stove 
but  little  attention  is  required.     As  a 
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mitUr  of  ooiine,  when  the  weather  is  combnetioii,  the  r^uUting  aperture  e,  by 

cold,  it  ahotild  be  supplied  with  more  fuel  which  it  is  supplied  with  cold  air,  must 

thuk  if  the  cold  were  teeaintenee  ;  and  to  be  opened  aad  shut  for  those  purposes, 

make  the  fire  bum  freely,  or  arrest  ita  By  a  little  attention  to  this  mstniment 

Flff.  290.  Fig.  291.  Pig.  292. 


on  the  part  of  the  iadiTidoal  who  attends  stove  an  extensive  heating  sorface ;  and 

theBt(rTe,bothftielandlabourcanbegreat-  the  heated  air,  having  to  zigzag  in  its 

Ij  eoonoimBed.     For  example,  when  left  aacent,  ia  discharged  tmiformly,  not  being 

quite  (^«n,  (which  it  ought  to  be  when  the  subject  to  accelerations  by  concusuona 

iuxn  is  first  lifted,)  the  fuel  would  be  from  the  wind. 

conaomed  in  two  or  three  hours'  time ;         When  a  humid  atmosphere  is  required, 

whereas,  if  nearly  cloeed,  it  will  bum  a  dish  containing  water  is  placed  on  the 

withont  a  fresh  supply  for  twelve  or  fif-  sand  which  encloses  the  fire-box. 
teen  honiB.    An  ind^  being  placed  round         These  stoves  have  the  cold  air  gene- 

the  eirels,  the  time  it  will  Isat  is  readily  rally  supplied  to  them  in  the  apartments 

aaeertained.  where  they  are  situated ;  bat  in  some 

Hu  pnri^  of  the  ur  produced  by  the  oases  it  is  brought  from  the  external 

patent  air-stove  proceeds  from  the  con-  atmosphere,  and  introduced  below  them, 

■trootiim  of  the  fire-box.    It  is  formed  of  as  represented  by  fig.  292  at//, 
a  circnlar  tnbe  of  burned  fir&.clay,  a  ma-        Lauit  hot^r  fitmaoe. — This  is  another 

terial  which  is  a  slow  conductor  of  heat,  example  of  heating  by  hot  air,  accom- 

etmaeqoently  not  liable  to  overheat  the  paniea  with  a  considetable  circulation. 

air  like  fire-boxes  made  of  metal    It  is  It  was  first  communicatod  to  "The  Gar- 

alao  morfl  durable  than  iron,  if  exposed  to  denera'  Chronicle,"  fr^m  which  our  dia- 

«  oonataat  great  heat.     To  give  tiie  tube  gram  ia  taken,  by  Mrs  Tysson  of  Foulden, 

stvength  at  a  moderate  tluckness,  and  in  Norfolk,  in  whose  establishment  it  is 

perfect  wttBty  against  the  escape  of  car-  said  to  have  given  satis&ction.    Contraiy 

l>oaio-acid  gaa  mixing  with  the  heated  to  what  might  be  expected,  the  air  heated 

air,  it  is  girt  round  with  a  casing  of  iron,  by  this  furnace  losee  less  of  ita  bnmidity 

whidi  ia  brongfat  into  close  contact  with  than  we  were  prepared  to  expect :  this  ia 

Uw  whole  of  its  external  surface,  on  a  stated  to  be  owing  to  the  mpidity  with 

principle  entirely  new.     To  this  casing  of  which  the  cold  air  is  made  to  pass  through 

iron  the  Bgcag  Sues  are  attached  ;  and  the  pipes,  so  that  it  is  said  to  be  totally 

tbeir  being  of  *b'«  formation  gives  to  the  unaltered  except  in  temperature.    Mrs 
VOL.  L  2  b 
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Tyssoc  BtaUs,  that  "  the  great  advantage 
of  this  Htove  is  the  extreme  purity  of  the 
air  conveyed  by  it,  either  to  a  conBerva- 
tory  or  dwelling-house,  By  experimenta 
tried  by  a  hygrometer,  it  appears,  when 
heated,  to  retain  the  same  degree  of  moia^ 
ture  as  the  outer  eir ;  at  least,  the  hygro- 
meter varies  in  the  house  according  to 
the  outer  damp,  and  the  staam  has  never 
been  required  in  the  conservatory  from 
any  dmiees  proceeding  from  the  warm 
air."  This  we  can  only  say,  if  correct,  is 
rather  extraordinary;  for  air  made  to 
pass  over  dry  heated  bodies  must  and 
doea  part  with  a  greater  or  less  amount  of 
humidity^-depending,  however,  no  doubt, 
on  the  slowness  or  quickness  of  the 
tranMt  The  cross  eection,  fig.  293,  of  the 

rig.  293. 


required  supply  of  moisture.    The  ends 

of  the  pipes  are  separated  by  fire-bricks 

Fin  29t        ^^  i**^   ^^    iorta    repre- 

seuted   in   fig.   294.     The 

^  apertures  in  the  inside  of 

^^  the  bonse,  through  which 

^^^^     the  warm  air  is  admitted, 

are  as  at  &  (.    The  extcnul 

appearance  of  the  stoke-hole,  is  aa  below, 

fig.  295 :  H  «  are  doors  for  dearing  ont 


ng.sas. 


fiimaoe,  i^owa  the  fire-grate  over  the 
ash-pit  a.  The  furnace  oven  is  aurround- 
ed  by  a  chamber,  the  outer  waUs  of  which, 
£  6,  are  built  double,  to  retain  the  heat. 
This  chamber  is  fiimished  with  six  rows 
of  earthenware  pipes,  20  inches  long,  and 
li  inch  in  diameter,  their  orifioes  being 
aU  kept  open.  As  will  be  seen  in  the 
section,  these  pipes  ore  plaoed  in  a  posi- 
tion to  allow  the  flame  and  smoke  to  pass 
freely  through  the  chambers,  and  to 
escape  at  the  flues//  "  The  tubes,  thus 
heated,  are  made  the  channels  through 
which  all  the  fresh  air  is  admitted  into 
the  house ;  and  it  is  easy  to  imagine  that 
there  is  a  oold-air  chamber  externally, 
and  a  warm-iur  chamber  within,  together 
with  valves  and  gratings  to  facilitate  and 
control  the  passc^  of  the  air,  and  to 
regulate  the  temperature.  The  doable 
walls,  (,  are  filled  with  pounded  coke,  and 
there  are  air  spaces,  0  «,  all  well  adapted 
to  prevent  the  loes  of  heat  at  improper 
places.  There  is  also  a  boiler,  d,  with 
steam  and  other  pipes,  to  command  any 


the  soot ;  pp  flag-stones  ooveiing  over  the 
air-flues  ',  ff  ff  the  aides  of  the  air-floes ;  a 
a  space  left  in  order  to  enable  the  fiimace- 
door  to  open;  and  d  a  pipe  frvm  the 
boiler,  by  means  of  which  steam  is  ad- 
mitted into  the  intraior  when  neceasair."— 
Oordmen'  CAnmieU.  We  have  no  doubt 
this  ia  a  powerful  heating  fhmaoe ;  but 
we  suspect  that  the  hnmidity  main- 
tained within  is  derived  from  the  fre- 
quent use  6t  the  boiler.  We  also  ^prove 
of  this  furnace,  in  so  far  as  earthenware 
tubes  are  used,  and  so  small  a  portion  of 
metallic  matter  is  employed  in  its  con- 
struction. 

It  may  be  remarked,  that  one  of  the 
prinoipu  recommendations  held  out  by 
the  inventors  o^  or  advocates  for,  most 
kinds  of  heating  apparatus,  is  the  extza- 
ordinary  economy  in  fUd.  Mrs  Tyason, 
in  a  later  communication  to  the  same 
journal,  asserts  that  a  bushd  of  cinders 
per  week— Mo(  Mor»— kept  her  stove  going 
day  and  night  through  the  winter ;— an 
amount  of  fiiel  so  exceedingly  small,  that 
we  apprehend  this  good  lady  either  mea- 
sures with  a  pretty  large  bushel,  or  has 
intrusted  the  management  of  the  dust- 
hole  to  a  very  inefficient  &ctor. 

A  stove  very  similar  to  the  last  is  de- 
scribed in  Ure'a  "Dictionary  of  Arta," 
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Ae.,  p.  1187.  Fig.  296  is  a  transverM 
ratioal  Bection  of  it  "  The  products  of 
combuBticm  of  the  fire,  i,  rise  up  between 
two  brick  walls,  so  as  to  play  upon  the 
bed  of  tiles  /,  where,  after  commuuicatiiig 
■  moden^  heat  to  the  series  of  alantiag 
pipes,  whose  areas  are  represented  by  the 
■mall  circles  a  a,  they  turn  to  the  right 
and  Idl^  and  droulate  round  the  auoces- 
sre  rows  of  pipes  bb,  e  c,  dd,  e  »,  and 
Gnillj  escape  at  the  bottom  by  the  flues 
f  S,  pursuing  a  somewhat  nmihtr  path  to 
tlukt  of  the  burned  air  among  a  benoh 
of  gas  retorts.  It  is  known  that  two- 
thiids  of  the  fuel  have  been  saved  in  the 
gas-woiks  by  this  distribution  of  the 
fomaoe.    For  the   purpose  of  heatlDg 

I1K.2S4. 


botbonses,  the  great  object  is  to  supply 
a  TBst  body  of  genial  air;  and  there- 
fore, merely  such  a  moderate  fire  should 
be  k^  up  in  i  as  will  suffice  to  wsnn 
aU  the  pipes  pretty  equally  to  the  tem- 
perature of  220°  Fahrenheit ;  and,  indeed, 
as  they  are  laid  with  a  alight  slope,  are 
open  to  the  air  at  their  under  ends,  and 
terminate  at  the  upper  in  a  oommon 
main  pipe  tn-  tunnel,  they  can  hardly  be 
rendered  very  hot  by  any  intemperance  of 
firing.  If  the  tubes  are  made  of  earthen- 
ware, the  construction  of  this  stove  will 
cost  Tery  little;  and  they  may  be  made 
of  any  siie,  and  multiplied  so  bs  to 
carry  off  the  whole  effectdve  heat  of  the 
feel,  leaving  merely  so  much  of  it  in  the 
bnriied  ur  ss  to  waft  it  &irly  up  the 
diimney.' 

A  very  powerful  stove  is  described  by 
Dr  Ure  in  "Tie  Diotiona^  of  Arts  and 
Manufccturos,' p.  1187.  Fig.  297  "ei- 
hitnts  a  vertical  secticn  of  a  stove,  which 
bsi  been  recommended  for  power  and 
eoonoffiy ;  but,"  says  the  learned  Doctor, 
'it  is  ii^hlj  otgeotiooable,  as  being  apt 


to  scorch  the  air.  The  flame  of  the  fire  a 
circulates  round  the  horisontal  pipes  of 
IV  207  cast-iron,  A  erf*, 

*"  which  receive  the 

external  air  at 
the  orifice,  and 
conduct  it  up 
through  the  se- 
ries, till  it  issues 
higjily  heated  at 
k  I,  and  may 
thence  be  con- 
ducted wherever 
it  is  wanted.  The 
smoke  eeoapea 
through  the 
chimney/  This 
stove,"  he  ob- 
serves, "has  evidently  two  obvious 
fimlta  :  first,  It  heats  the  air-pipes  very 
unequally,  and  the  undermost  tax  too 
much ;  secondly,  The  air,  by  the  time  it 
has  ascended  through  the  sigzag  range 
to  the  pipe  «,  will  be  nearly  of  the  same 
temperature  with  it,  and  will  therefore 
abstract  none  of  its  heat"  Such  are  the 
fiuilts  of  most  of  the  air-stovee  now  in 
lue. 

Pobaam  hot-air  ttore. — This  mode  of 
heating  has  pretty  generally  been  set 
down  as  the  invention  of  the  late  Mr 
Murray  of  Polmaise,  near  Stirling.  That 
gentleman,  it  appears,  only  revived,  and 
probably  imknown  to  him,  a  mode  of 
heating  invented  by  Dr  Desaguliers,  and 
described  by  Bradley  so  early  as  1719. 
It  appears  to  have  lain  nearly  dormant 
from  that  perionl,  till  Mr  Sylvester  em- 

Eloyed  it  some  years  ago  to  heat  the 
•erby  Infirmary,  as  well  as  several  hot- 
houses in  the  same  county.  Mr  Mur< 
ray's  revival  of  DessgulieiV  method  in 
1841,  created  at  the  time  a  considerable 
decree  of  interest,  more  especially  as  the 
editors  of  the  two  leading  horticultural 
newspapers  of  the  day  took  opposite  po- 
sitions in  the  matter,  and  each  brought 
forward  an  array  of  evidence,  conjecture, 
and  opinion,  to  bear  for  or  against  the 
utility  of  this  system. 

We  shall  briefly  detail  the  objections 
that  present  themselves  to  it  But  first 
let  UB  deaoribe  the  stove  in  its  moat  per^ 
feet  form ;  and  we  conceive  we  cannot  do 
this  better  than  in  Mr  Meek's  own  words, 
accompanied  with  his  diagrams  as  pub- 
lished in  "The  Journal  of  the  Horticul- 
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tnral  Society,"  toL  ii.  p.  67,    "  The  outer    centra  and  bricks  on  edge  et  the  sides, 
line  of  the  ground-plaii,''  fig.  296,  "  re-    two  oommon  duchess  slates  reach  to  form 
the  roo^  and  on  these  is  epread  some 
Fig,  2S8. ,  sifted  soil  to  make 

the  drain  air-tight 
The  centre  brick- 
work fbrms  a  sap- 
I  port    on  which,    in 

I  several  places,  to 
I  build  np  single  brick 
I  piers  to  support  the 

Bl  iron    roRen    which 
cany  the  slates  on 
whiui       rests       the 
•a  plunging- bed,        as 

■  shown  in  longitudinal 

|j„^  section,"     tig.     299. 

'  '  "  Thia    main    drain, 

presents  the  walls  of  a  hothouse.  The  which  should  be  sli^tly  on  the  deacjent 
openings  e  are  external  ventilators,  for  towards  the  chamber,  pieroes  the  end  wall 
the  purpose  of  admittisg  freeh  air.  These  of  t^e  hothouse,  the  foundation  being  left 
are  exactly  such  as  might  be  employed  outatthatpoinb— theendwallofthehouse 
for  any  other  E^etem 

ofheating;  they  have         -  "*■■      ' 

no  necessary  connec- 
tion with  Polmaise, 
and  the  heating ., 
principle  acts,  whe- 
ther they  are  closed 
or  whether  they  are 

open.  It  is  evident  that,  when  open,  being  there  carried  by  York  flagging,  with 
they  admit  freeh  air  into  the  house  ;  and  a  centre  support— and  thus  ihe  means  are 
however  cold  the  weather,  any  air  ad-  provided  for  allowing  the  cold  air  to  travel 
mitted  by  them,  instead  of  cutting  the  team,  the  house  to  the  chamber.  The 
planta,  as  is  the  case  when  aide  Baahesare  openings  at  e,"  fig.  398,  in  Mr  Meek'a 
open,  will  immediately,  from  its  great  house,  "are  r^pilated  by  shding  lids 
specific  gravity,  descend  at  once  into  the  made  of  state,  for  the  purpose  of  experi- 
cold-air  drain,  and  become  warm  before  ment  This,  for  praoti<»l  purposes,  is  un- 
coming  in  contact  with  the  v^etation  necessary;  and  in  many  cases  it  will  be 
within  the  bouse.  The  number  left  found  very  oonvenient  to  make  tiie  oold- 
opea  will,  of  course,  be  dependent  on  air  openings  in  the  centre  of  the  house 
external  circumBtances ;  and  when  titey  concealed  by  some  ornamental  stage,  the 
are  all  closed,  the  hothouse  resembles  floor  of  the  walk  forming  the  rY>of  of  the 
any  other  hothouse  that  is  closed ;  and  cold-air  main  drain ;  or  handsome  venti- 
thus  heating  and  ventilation  are  kept  laton  may  be  inserted  at  once  in  the  roof 
apart,  the  requirements  of  the  two  of  the  main  drain,  to  take  down  the  cold 
necessarily  being  different.  Within  the  lur."  These. are  points  of  minor  detail, 
external  walls  is  a  walk  round  three  "the  great  and  essential  point  being  to 
sides  of  the  house,  in  which  are  open-  provide  a  means  for  the  cold  air  at  the 
ings,  e,  leading  into  drains ; — these  drains  extreme  end  of  the  house  to  pass  to  tiia 
converging  into  a  main  drain,  aa  shown  hot  chamber.  The  outer  wall  of  the  hot 
by  the  arrows.  These  drains  are  formed  chamber  is  41-inch  work, — is  air-ti^t  as 
of  brick  on  edge  aides,  and  duobess  &r  as  regards  the  ext^nal  air,  having 
slates  for  roo^  the  soil  forming  their  two  openings  on  the  side  next  the  house 
floor.  The  nuun  drain  is  4  feet  wide  on  different  levels,  the  lower  one  to  admit 
and  1  foot  deep,  so  that  by  laying  a  the  cold  air,  the  upper  oue  to  allow  its 
brick  flat  and  four  oouiaes  high  in  the    return  when  heated.    The  stove  oocupiea 
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titt  chief  portion  of  the  chamber,  stand- 
ingiaolated  within  it,  except  at  the  points 
where  the  fdel  is  supplied  and  the  ashes 
ranoYed,  and  where  the  return-flue  passes 
into  the  chimney.  The  area  left  between 
tiia  wall  of  the  stove  and  the  wall  of  the 
dumber  is  2  inches,  except  on  the  side 
next  the  hothouse,  where  there  is  a  larger 
area  to  allow  the  cold  air  to  rise  and  flow 
over  the  plate ;  but  it  will  probably," 
Mr  Meek  thinks,  "  be  found  desirable  to 
siiik  the  top  of  the  stove  to  a  level  with 
the  cold-ur  drain.  The  stove  is  formed 
of  four  walls  of  9-inch  brickwork ;  the 
outside  measure  is  5  feet  5  inches  long, 
4  feet  4  inches  wide ;  the  internal  mea- 
sure, therefore,  3  feet  10  inches  long,  and 

2  feet  10  inches  wide.  Another  -wiH  of 
the  same  substance  is  carried  up  between 
the  two  ends,  but  not  in  the  centre ;  it  is 
16  inches  from  the  wall  of  the  stove  next 
the  hothouse,  leaving  a  space  of  9  inches 
between  itse^  and  &e  further  walL  It 
will  be  seen  by  the  plan,  that  this  wall, 
and  the  one  next  the  hothouse,  form  the 
actual  fumaoe  or  fuel-box.  In  part  of 
their  length,  where  such  is  the  case,  they 
are  built  of  fire-bricks,  as  are  also  the 
flues ;  and  wherever  the  walls  are  likely 
to  be  much  heated,  they  are  Stourbridge 
fire-bricks,  set  in  the  same  day,  being," 
in  Mr  Meek's  opinion,  ^more  durable 
than  Welsh  lumps.  It  will  be  well  to 
parge  the  outside  of  the  walls  of  the  stove. 
The  stove  is  3  feet  high,  which  aUows 

3  inches  for  paving  of  ash-pit  x  1  foot  for 
depth  of  ash-pit  x  3  inches  for  depth  of 
ban  X  1  foot  6  inches  for  depth  of  fur- 
nace from  bars  to  plating  »  3  feet    The 
iron  top  is  formed  of  three  plates,  with  a 
view  to  allow  for  expansion.    Two  of  these 
plates  have  extended  rebate&    They  are  1 
foot  6  inches  one  way,  by  3  feet  6  inches 
the  other ;  so  that,  when  laid  in  their  places 
and  the  space  for  expansion  between  each 
allowedy  they  form  a  surface  of  4  feet  7 
iJ&chesbyS&etGinches.  Thi8,bycalcula- 
ti<Hi,  will  be  found  to  give  them  a  4-inch 
bearing  on  the  four  outside  walls  of  the 
stove.  Along  the  wall  of  the  stove  next  the 
hothouse,  a  course  of  thin  brick  is  laid,  not 
close  to  the  edge  of  the  plating,  but  half  an 
inchfromit  'Hie  two  end  waUs  are  carried 
up  three  courses  higher  in  44-inch  work; 
and  so  is  also  ihe  outer  wall ;  and  between 
aU  these  and  the  edge  of  plating  there  is 
aj-jnchspace.  The  purpose  of  this  groove 


Fig.  800. 


is  to  fill  it  with  sand,  so  that  the  plates 
can  expand  and  squeeze  up  the  sand, 
whUe,  when  they  contract,  ^s  will  £5dl 
back  and  keep  the  joint  air-tight  I  am 
assured,  however,"  says  Mr  Meek,  ''by 
practical  men  of  great  experience,  that  it 
will  be  found  quite  unnecessarv  to  have 
the  plates  cast  in  three  pieces;  that  it  will 
suffice  if  cast  in  one  piece,  provided  it  were 
cast  with  a  loop  round  the  edge,  which 
should  fall  into  a  groove  of  sand,  and  that 
the  plate  would  then  expand  in  the  loops : 
this  will  greatly  lessen  the  danger  of 
exhalation.     The  situation,  as  shown  in 

the  section  fig.  300, 
of  the  damper  b,  is 
bad.  It  should  be 
placed  exactly  at  the 
junction  of  the  flue 
with  the  chimney;  and 
it  will  be  found  to 
economise  fuel,  by  pre- 
venting the  loss  of 
heat,  if  between  the 
brickwork  forming  the  end  of  the  cham- 
ber and  the  stove  some  non-conducting 
material,  such  as  hair  felt,  be  placed,  and 
also  if  double  doors  be  used  for  the  fur- 
nace. I  find  the  only  loss  of  heat  that 
takes  place  in  the  apparatus  is  from  the 
furnace  doors  and  the  brick  around  them, 
and  this  might  be  prevented  by  the  above 
plan.  The  doors  employed  are  Sylves- 
ter's patent,  which,  for  all  purposes  where 
the  regulation  of  draught  is  required, 
seem  to  be  the  best  that  can  be  imagined. 
There  are  no  hinges  to  rust,  or  machinery 
to  get  out  of  order,  or  screws  to  untwist: 
they  simply  hang  on  a  frame,  in  which 
they  slide,  the  edges  of  the  door  and 
frame  being  ground  to  fit  And  another 
advantage  wldch  they  possess  is,  that  if 
any  explosion  should  take  place  within 
the  stove  from  a  collection  of  gases,  (and 
all  economic  stoves,  where,  of  course,  the 
combustion  is  slow,  are  liable  to  such 
occasionally,)  instead  of  the  boiler  or 
plates  being  blown  out  of  their  place, 
these  doors  would  be  lifted  outwards,  and 
the  evil  consequences  avoided.  Within 
the  chamber  extending  between  the  two 
end  walls  of  the  stove,  and  bearing  slightly 
on  the  end  wall  of  the  hothouse,  is  a  tans 
of  water,/,  divided  longitudinally,  4  inches 
deep,  as  shown  in  the  section,  also  by 
dotted  lines  in  the  ground-plan,  supplied 
by  a  check-cistem  from  the  outside  ^, 
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also,  of  course,  divided*  This  may  be  f ur- 
nished  with  a  tap  by  which  to  empty  it» 
or  at  which  the  gardener  may  always  ob- 
tain water  with  the  chill  taken  off.  The 
roof  of  the  hot-air  chamber  is  formed  of 
double  slating,  with  a  layer  of  McNeil's 
hair  felt,  and  2  or  3  inches  of  sawdust  be- 
tween, and  the  upper  sur&ce  is  never 
warm.  From  these  arrangements  it  is 
evident  that  the  entire  air  of  the  hothouse 
must  flow  over  the  plating  through  the 
chamber,  and  back  over  the  tank  of  water, 
(as  shown  by  the  direction  of  the  arrows 
in  plan  and  section,)  and  be  returned  back 
into  the  hothouse  in  a  heated  form  through 
the  upper  opening.  Here  it  is  received 
into  a  large  brick  pit,  (as  shown  by  inner 
lines  in  plan,)  and  it  is  aUowed  to  escape 
through  slate  ventilators  from  the  sides 
and  ends  of  the  pit  Iron  bars  extend 
across  this  pit,  and  on  these  slates  (thick 
duchesses)  are  laid:  upon  these  some  peb- 
bles and  a  few  inches  of  tan  as  plunging 
material  Those  who  have  been  ac- 
customed to  hot  water,**  Mr  Meek  says, 
*'  may  regard  the  cold-air  main  drain  as 
the  return-pipe,  the  chamber  as  an  air 
boiler,  the  brick  pit  as  a  hot-air  tank. 
They  can  be  at  no  loss  to  understand 
either  the  arrangement  or  the  principle, 
and  to  perceive  that  there  is  no  difficulty 
whatever  in  reducing  those  principles  to 
practice." 

Such  was  Mr  Meek's  description  of  his 
Polmaise  stove,  considered  to  have  been 
the  perfection  of  the  principla  Ito  advan- 
tages are  stated  by  him  to  be— economy 
in  erection  and  maintenance.  '^  Com- 
pared with  hot  water,"  he  is  assured  "  that 
the  first  cost  does  not  exceed  one-half 
what  the  cost  of  the  latter  would  be,  to  se- 
cure the  same  amount  of  bottom  and 
atmospheric  heat  in  the  same  house  and 
in  the  same  locality ;  that  a  healthy  at- 
mosphere will  be  produced  by  it;  an  equal 
distribution  of  heat  secured,  entirely  inde- 
pendent of  external  circumstances;  and 
that  constant  motion  of  atmosphere  within 
the  house  maintained,  which  is  so  much 
wished  for  by  cultivators  in  general." 

In  regard  to  the  economy  in  the  first 
erection,  when  compared  with  hot  water, 
he  is  perfectly  correct ;  but  then  a  hot- 
water  apparatus  will  last  for  probably  a 
century ;  the  bars  in  the  grate  will  bum 
out  in  the  one  case  in  about  the  same 
time  as  in  the  other;  a  boiler  will  last 


for  twenty  years^  in  which  time  as  many 
Polmaise  plates  will  be  cracked  and  burnt 
out  as  wUl  replace  half-a-doBan  bQiler& 
The  wear  and  tear  of  fire-bricks,  be  they 
Stourbridge  lumps  or  any  other,  will  be 
the  same  in  both  cases.  The  hot-water 
pipes,  as  we  have  already  steted,  will  not 
be  worn  out  in  a  centuiy.  How  many 
cold-air  drains,  and  hot-air  drains,  and 
duchess  slates  for  covers  will  be  broken 
or  worn  out  in  the  same  space  of  time  t 
As  many,  we  confidently  assert,  as  will 
very  nearly  reverse  Mr  Meek's  hasty 
calculation.  Nor  do  we  take  into  this 
calculation  the  many  losses  of  crops  of 
fruity  or  collections  of  plants,  which  win 
fall  a  sacrifice  to  the  economy  of  a  Pol- 
maise system  of  heating.  In  r^ard  to 
the  expense  of  maintenance — we  mean 
fuel  as  well  as  hot  plates  and  cold  drsdns 
— a  very  slight  knowledge  of  the  proper- 
ties and  operations  of  heat  must  lead  to 
the  fullest  conviction  that  double  the 
amount  of  fuel  requisite  to  heat  a  given 
space  by  a  well-appointed  hot-water  ^pa- 
ratus,  will  not  heat  the  same  space  if 
burnt  under  the  most  perfect  Polmaise  ap- 
paratus that  has  hitherto  been  constructed. 
Thus  much  for  the  economy  of  the  prin- 
ciple, without  taking  into  calculation  the 
sleepless  nighte  of  t£e  unfortunate  wight 
who  has  to  wateh  the  hot  and  cold  drains 
and  cracked  plates  of  a  Polmaise  stove, 
when  the  thermometer  is  travelling  to- 
wards zero.  It  is  rather  singular  that 
Mr  Meek  should  enumerate,  amongst  the 
catalogue  of  previous  errors  in  heating, 
that  of  placing  the  "stove  in  a  separate 
building,"  and  yet  have  fallen  into  the 
same  error  himself  as  will  be  seen  by  the 
plan  of  his  stove  previously  given.  We 
think  it  scarcely  possible  for  Mr  Meek, 
or  any  one  else,  to  heat  a  house  of  the 
same  size  for  less  money  than  has  been 
done  by  both  Mr  Toy  and  D.  T.  F.,  as 
shown  in  their  respective  plans  given  in 
this  work.  As  for  the  healtiiy  atmosphere 
to  be  produced  by  this  mode  of  heating, 
there  is  something  anomalous  in  the  v^ 
idea.  Air  is  first  passed  over  veiy  hig^y 
heated  metallic  plates — ^this  rendering  it 
not  only  unfit  for,  but  actually  fiital  to, 
vegetable  life ;  and  when,  by  this  means, 
its  utility  has  been  destroyed,  the  attempt 
is  made  to  restore  it,  to  a  certain  extent, 
by  causing  it  to  pass  ov^  a  cistern  of 
water.    M&  Meek  says»  in  a  foot-note^ 
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|L  62,  ToL  ii. "  Jonmal  of  the  Horticultural  imperfecdon ;  Etnd  ao  it  is  with  Polmaiee; 

Sodety,"— "  My  preeent  tank,  which  ia  A  boiler  may  burst,  or  a  pipe  choke  up 

fi  feet  long,  by  3  feet  6  inohea  wide,  and  with  a  hoUwater  apparatus,  and  a  gase- 

4  inchee  deep,"  and  placed  over  the  hot-  ous  exhalation  may  escape  from  the  stove 

piftte  of  his  store,  "will  evaporate  fifty  of  Polmaise.    The  oompoundB  of  sulphur 

giJlous  per  week. "  Bat  how  much  of  this  and  oxygen  appear,  even  when  much  di- 

n:pour  enters  the  hothoaae  he  does  not  luted,  most  prejudicial  to  v^etable  life, 

uj ;  nor  oould  he  suppose  that  any  very  and  the  effects  of  the  bursting  of  a  flue 

petit  propoition  of  it  would  do  ao,  oon-  are  well  known ;  and  this  is  the  point  of 

adering  that  his  tank  was  placed  over  a  danger.    I  prophe^,'  he  says,  "  that  no 

■toke-hole  without  the  house,  and  that  winter,  however  severe,  will  a^ct  the 

sqneouB  vapour  naturally  ascends  perpen-  operation  of  Polmaise. '    But  he  at  the 

dienlarly  upwards,  and  not  horizontally,  same  time  candidly  says — "  But  all  the 

M  it  wonld  reauire  to  do,  in  order  to  gain  beauty  of  this  principle  of  heating  must 

admiadon  within  the  walls  of  his  house,  be  sacrifioed,  unless  we  can  secure  the 

How  a  healthy  atmosphere  is  to  be  pro-  chamber  from  gaseous  ezhalations.   With 

duced  by  theee  means,  is,  we  confess,  be-  this  view,  let  me  urge  upon  all  those  who 

yond  our  comprehension.     Besides,  fifty  may  employ  the  Polmaise  principle,  to  be 

gallons  per  week  is  no  very  abundant  extremely  particular  in  the   manner  in 

supply  of  humidity  to  the  atmosphere  of  which  the  stove  is  built    Let  the  outside 

a  house  28  feet  by  17  in  surface  area,  be  parged;    let  it  be  constructed  of  at 

and  heated    by  a    stove  pre-eminently  least  9-inoh  brickwork ;  and  if  the  iron 

adi^ited  for  a  manufacturer's  drying-house,  plate  can  be  oast  in  one,  with  a  projeot- 

Aa  r^ards  an  "  equal  distnbution  of  ing  rebate  on  its  nnder  Burfiuw,  and  this 

beat  entirely  independent  of  external  cir-  retiate  dropped  into  a  sand  groove,  fig. 

cumatancee,'  this  ia  atill  more  extraordi-  301,  it  appears  that  all  possibility  of  ex- 
naiy,  as  it  appears  to  as  that  "external 

circumstances     have  most  essentially  to  ^K-  ^1  - 

do  with  what«ver  distribution  may  take  ^^^^^^^^^^^^ 
place  in  tlie  matter ;  else  why  depend  on 
the  external  supplies  of  air  admitted  by 
the  openings  ee  e  in  the  ground-plan,  and 

from  no  other  source  whatever  1  halation  must  be  precluded.     Indeed,  if 

lliat  a  pretty  oonstant  motion  of  at-  even  this  were  insufficient,  it  is  hardly 

moq^re  within  the  house  will  be  pro-  probable  that  a  Bo\md  principle  of  heat- 

doced  so  long  as  the  stove  is  kept  warm,  ing  should  be  lost  for  want  of^  some  inge- 

it  ia  quite  possible  to  believe ;  because,  nious  mechanical  contrivance  to  prevent 

the  air  becoming  highly  rarefied  over  and  exhalation."   Why  employ  metallio  plates 

annmd  the  stove,  in  consequence  of  its  at  all  for  covering,  when  fire-clay  tiles, 

great  heat,  it  naturally  follows  that  the  either  in  one  piece  or  iu  several,  would 

heavier  and  cold  air  entering  at  the  nu-  answer  the  purpose  of  heating,  not  only 

meroos  openings  will  rush  in  and  be  niuoh  better,  but  without  half  of  the  dis- 

difiiued  uirough  the  house,  eo  long  as  advantages  the  present  stove  possesses  t 

the  air  around  the  stove  is  kept  wanner  The  annexed  sections,  figs.  302  and 
than  the  external  atmo^ere  without ; 

and  this  oiroulation  will  be  increased  as  ^^-  ^^ 
the  heat  about  tJae  stove  is  augmented, 
tad  tiei  vend. 

However  sanguine  Hr  Meek  may  have 
been  aa  to  the  perfection  of  the  Polmaise 
Btov<^  he  was  not  entirely  blind  to  its 
imperfections.  "  Having  noticed  the  ad- 
Tsntages,"  he  says,  "  of  the  Polmaise  heat- 
ing I  have  no  insh  to  conceal  its  dangers. 
Man  may  take  the  principles  of  nature, 

■od  when  he  reduoee  them  to  practice,  he  303,  exhibit  a  modification  of  the  Pol- 
finds  that  he  has  iatioduced  some  hnman  maise  stove  proposed  by  Messrs  Burbidge 
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and  Healy.    Here,  again,  the  roof  of  the    ripe,  although  otherwise  good-siied  fruity 
stove  is  objectionable,  being  formed  of    suoh  as  might  be  expected  from  vines 
producing  from  one  to  three  bunches  each. 
Fig.  803.  and  that  for  the  sole  puraose  of  exhibition. 

Its  applicationB  in  Engumd,  so  &r  aa  we 
are  aware,  have  been  upon  so  small  a 
^  scale,  that  we  can  attach  but  little  im- 

portance to  the  published  resulta. 

HtuartpM  plan  of  heating  ia  thoa  de- 
Boribed  hy  him  in  a  eommunioation 
to  "The  Gardenei^  Chronicle:" — "  I 
send  a  aketeh  of  a  range  of  garden 
houses — fig.  301  section,  and  fig.  305 


Fig.  804 


plates  of  metal  made  into  compartment^ 
vith  grooves  to  be  filled  with  sand  to 
prevent  gaseous  exhalations.  It  is  con- 
structed in  separate  pieces,  to  fovvent 
fracture  by  unequal  expansion.  A  fire- 
brick aroh  would  have  answered  the  pur- 
pose better,  so  far  as  the  purchaser  at 
least  is  concerned. 

There  can  be  no  doubt  of  the  purity  of 
intention  of  both  Mr  Murray  and  Mr 
Meek — both  since  deceased';  uie  one  the 
imaginary  inventor,  and  the  other  the 
staunch  advocate,  of  this  mode  of  heating. 
It  is,  however,  to  be  regretted  that,  in 
canvassing  the  merits  of  the  principle,  so 
muoh  ill  feeling  has  prevailed, — and  con- 
sequenUy  error  and  prejudice  have  been 
promulgated,  truths  have  been  perverted, 
and  Bssertions  made  which  had  not  even 
the  appearance  of  probability  to  support 
them.  As  a  uaehil  mode  of  heating,  our 
own  opinion  is  un&vourable  to  it ;  and 
we  think,  had  it  been  designated  the 
Polmaise  mode  of  ventilating,  rather  than 
of  heating,  the  title  would  have  been 
more  appropriate.  What  success  may 
have  attended  its  adoption  in  the  south, 
we  know  only  by  report ; — this  much, 
however,  we  do  know,  that  its  utility  in 
the  nortik  has  not  been  very  great ;  and, 
so  for  as  we  are  aware,  there  are  very  few 
exemplifications  of  it  even  up  to  this  time 
in  Scotland.  Even  witli  r^;ard  to  ite 
sucoess  at  Polmtuee — in  the  neighbour- 
hood of  which,  by-the-by,  a  few  years 
ago,  grapes  ripened  in  the  open  air — we 
know  that  the  grapes  sent  to  Edinburgh 
for  competition  in  September  were  scarcely 


ground-plan — heated  under  my  direc- 
tions, comprising  a  forcing-honse  30  feet 


house  16  feet  long 
both  14  feet  wide; 
and  two  melon  pita, 
each  6  feet  square. 
The  apparatus  for 
warming  the  whole 
of  tiiese,  contain- 
ing, indc^>endent  of 
bottom  heat,  an 
area  of  upwards  of  8000  cubic  feet,  oon- 
siets  of  a  fire-box  k,  18  inchee  by  16 
inches,  connected  with  the  amoko.flue  by 
a  aeries  of  five  rows  of  tubes,  five  tubes  in 
each  row.  The  heated  gases  produced  by 
the  combustion  of  the  fuel  traverse  the 
whole  of  these  pipes,  affording  a  radiating 
Burfiioe  of  300  superficial  feeL  The  sup- 
ply of  fresh  air  is  brought  from  /,  and 
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after  being  mained  bj  contact  with  the 
tabes,  is  distribated  over  the  different 
portions  of  the  house,  being  first  com- 
pelled, under  the  striking-pit  d,  to  form 
a  bottom  heat  By  this  extended  radi- 
ating sorfiice,  which  has  also  the  adyan- 
tage  of  being  throughont  its  whole  extent 
in  immediate  contact  with  the  source  of 
heat,  the  gardener  has  been  enabled  to 
obtain  an  invariable  temperature  with 
only  two  attendances  daily.  I  haTe,**  he 
9AJB,  "  the  satis&ction  of  adding,  that 
this  Yentilating  system  of  heating  has 
proTed  uniformly  favourable  for  plants 
in  all  stages,  particularly  when  fhiit  is 
setting ;  and  I  have  witnessed  this  pro- 
cess going  on  most  successfully  under  the 
management  above  described,  when  the 
old  plan  of  hot-water  warming  has  not 
been  able  to  produce  the  same  result 
Hie  vapour  appendage  only  now  remains 
to  be  described :  it  is  made  of  copper 
pipe,  attached  to  the  water-dstem,  and 
resembles  a  fork  with  perforated  prongs, 
throu^  which  water  is  made  to  drop  at 
will  upon  the  heated  tubes,  and  may  be 
10  regulated  as  to  continue  imperceptibly 
saturating  the  atmosphere  with  moisture ; 
or,  by  allowing  a  greater  flow  of  water 
through  the  peif orations,  a  steam  is  raised 
sufficiently  dense  to  cloud  the  entire 
house  in  the  course  of  a  few  minutes. 
Thus  we  have  an  unlimited  power  of 
producing  artificial  dew,  which  a  consi- 
deration of  the  economy  of  nature  shows 
to  be  laigely  required  in  hot  climates, 
(else  why  so  Ifurgely  provided?)  and 
while  we  strenuously  endeavour  to  make 
an  artificial  tropic  in  our  colder  clime, 
we  must  not  omit  to  imitate  its  insepar- 
able concomitant— refimthing  dew."  Re- 
ferences to  figs.  —  a  stoke-hole ;  b  the 
chamber  for  the  apparatus ;  i  fire-box ; 
cc  hot-air  drains;  d  striking  pit,  with 
bottom  heat ;  €4  ventilators ;  /  mouth 
of  drain,  k  h  for  supplying  firesh  air ;  t 
the  chimney ;  jj  melon  pits.  This  mode 
of  heating  is  almost  identical  with  that  of 
Polmaise ;  indeed  Mr  Garaway,  of  the 
Bristol  nurseries,  says  in  "Gardeners' 
Chronicle,"  in  addressing  the  talented 
editor  of  that  excellent  paper,  "With 
you  it  is  known  as  Polmaise,  but  here  as 
Hasard  8  system  of  heating." 

Here  is  another  instance  of  two  indi- 
Tidoals,  three  hundred  miles  apart,  and 
in  all  probability  entirely  unknown  to 
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each  other,  inventing  almost  identically 
the  same  mode  of  heating  at  precisely  the 
same  period. 

KemdalPs  hot^ir  ttoee. — Mr  Kendall  has 
taken  considerable  interest  in  the  subject 
of  heating  by  hot  air ;  and  as  we  think 
him  one  of  the  most  reasonable  and  sen- 
sible advocates  of  the  principle,  we  shall 
transcribe  the  following  communication 
by  him  to  the  editor  of  "The  Gardeners' 
Chronicle  :"— In  fig.  306  "  a  is  the  ash- 


pit; b  the  furnace,  with  doors  to  shut  up 
close  when  the  fire  is  made  up  for  the 
night,  or  when  but  litUe  fuel  is  wanted-* 
the  fiimace  door  is  12  inches  square,  and 
the  bars  18  inches  long;  cis  the  brick 
box  or  flue,  two  courses  high  above  the 
level  of  the  furnace,  supporting  the  bot- 
tom plate  d  d,  which  is  of  wrought-iron,  6 
feet  long  and  22  inches  wide,  and  about 
•^  of  an  inch  thick,  and  which  rests 
about  1  inch  aU  round^upon  the  brick- 
work.   This  forms  a  hollow  chamber,  in 
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which  the  fire  has  free  play.  On  the  top 
of  this  is  built  one  course  of  brickwork, 
upon  which  is  placed  another  iron  plate  «, 
similar  to  the  first,  leaving  an  opening  at 
one  end,  (as  shown  by  the  arrows,)  for  the 
heated  air  to  flow  into  the  second  cham- 
ber; again,  on  the  top  of  this  is  built 
another  course  of  bricks,  upon  which  is 
placed  a  third  iron  plate  /  forming  a 
second  chamber,  through  which  the  air 
passes  rapidly  to  the  raised  opening 
formed  by  the  chimney-pot  hh,  on  fig. 
309,  where  it  escapes  into  the  house  just 
above  the  shelf  upon  which  the  plants  are 
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set"  Again,  on  the  top  of  this  is  built 
one  more  course  of  brickwork  simi- 
lar to  the  others.  This  is  closed  in 
with  slates,  and  forms  a  third  chamber 
unconnected  with  the  others,  having  a 
distinct  opening  for  the  cold  air  of  the 
house  to  now  into,  as  shown  by  the  black 
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square,  and  also  a  distinct  outlet  into  the 
house,  thereby  dispersing  the  hot  air, 
which  would  otherwise  be  only  radiated 
from  the  uppermost  plate  of  the  chamber. 
The  whole  of  the  apparatus,  except  the 
furnace  doors,  is  placed  within  the  house, 
and  occupies  a  space  of  only  7  feet  by  2^ 
feet,  exhibiting  the  appearance  represent- 
ed by  figs.  307  and  309. 

Fig.  809. 


^  I  am  aware,"  says  Mr  Kendall, ''  that 
by  applying  so  high  a  heating  power 
I  am  laVing  myself  open  to  criticism; 
but  to  all  who  feel  disposed  to  apply  the 
lash,  my  answer  is, '  It  is  well  to  have  a 
giant's  strength,'  but  yet  we  need  not 
*  use  it  like  a  giant' " 

General  remarks  on  hot-air  stoves, — Among 
the  many  objections  we  have  to  such 
stoves,  are  their  being  constructed  of 
iron, — and  that  so  thin  in  body  that  they 
cannot  retain  sufficient  heat  in  cases 
where  the  fire  is  accidentally  allowed  to 
get  too  low;  and  also  that  the  heat 
given  out  by  them  is  much  too  great 
when  the  fire,  from  accident  or  careless- 
ness, is  allowed  to  become  too  great 
They  are  also  soon  worn  out  in  conse^ 
quence  of  being  exposed  to  damp  with- 
out and  the  vapours  from  the  coal  within, 
and  will  therefore  become  expensive  in 


the  end  in  consequence  of  requiring  frt* 
quent  renewal  And  lastly,  and  worst  of 
all,  we  may  mention  the  ddeterioua  effects 
they  have  upon  the  air  passing  throng 
them,  or  heated  by  them,  whidi  will  be 
noticed  more  at  length  hereafter.  If  hot- 
air  stoves  are  to  be  used  at  all,  they  should 
be  built  of  brick,  and  on  the  principle  long 
ago  laid  down  by  Count  Rumford,  with 
probably  the  addition,  as  suggested  by  Dr 
Amott^  of  giving  greater  depth  for  the  re- 
ception of  the  &el,  so  that  a  fire  may  be 
maintained  within  them  for  eig^t  or  ten 
hours.  Count  Rumford,  as  we  have  else- 
where remarked,  introduced  into  use 
double  doors  to  his  furnaces  and  stoves, 
with  ash-pitdoors  fitting  dose  to  the  fi«me, 
and  regulating  the  admission  of  fresh  air, 
for  the  purpose  of  carrying  on  slow  and 
progressive  combustion  through  a  well- 
appointed  register  in  the  centre  of  the 
ash-pit  door.  Dr  Amott  carried  his  im- 
provements still  farther,  by  adding  greater 
depth  to  the  receptacle  for  the  foel,  as 
well  as  peifecting  the  admission  of  air  to 
support  a  slow  and  steady  combustion. 
The  Chunk  stove  varies  the  application  of 
this  principle,  but  not  conveniently  for 
hot  or  green-houses,  because  it  is  not  cal- 
culated for  a  perpetual  fire.  An  anony- 
mous correspondent  in  "The  Chronide," 
on  this  subject  remarks :  ''The  Vesta  stove 
offers  greater  advantages  for  the  puipoee; 
and,  where  the  fire-place  is  required  lai^ 
enough  to  become  necessaiy  to  place  it 
outside  the  house,  I  think,"  he  says,  "  it 
may,  with  some  variation,  be  adapted  to 
the  purpose.  Under  these  considerations^ 
and  having  a  fire-door  and  ash-pit  register 
that  had  belonged  to  a  Rumford  roaster, 
I  fitted  up  a  small  greenhouse  on  the 
plan  here  suggested.  The  cubic  dimen- 
sions of  the  greenhouse  inside  are  about 
1260  feet;  the  area  of  the  glass  220  feet; 
the  back  and  end  walls  have  an  area  of 
about  260  feet  The  fire-place,  with  the 
door  inside  the  house,  is  8  inches  by  9 
inches  within;  the  flues,  passing  backward 
and  forward  over  each  other,*  a  veiy  bad 
plan,  "  are  nearly  30  feet  long  before  en- 
tering the  chimney.  As  to  its  effects,  we 
have  kept  the  fire  in  for  three  weekis  or 
more  without  re-lighting, — and  have  had 
rather  more  than  sufficient  heat  at  times, 
from  the  want  of  experience  in  the  early 
part  of  the  experiment  I  had  coals 
weighed  at  the  most  severe  period  of  the 


J 


HEATING  BY  HOT-AIR  STOVES. 


227 


seaflon,  wben  the  thermometer  was  little, 
ifanydiiiig,  above  zero^  when  we  found  the 
eo8t  of  the  anthracite  or  Welsh  coals  was 
within  threepenoe  for  the  twenty-four 
hours." 

The  opinion  of  Thomas  Sabine  Pasley, 
£aq.y  on  hot-air  heating,  taken  from  the 
same  authority  as  the  last,  accords  in 
many  respects  with  our  own.     Although 
adrocating   this   system  of  heating  as 
applied  to  churches  and  dweUing-houses, 
having  had  ten  years'  experience  of  it, 
he  Bay%  ''The  principle  of  my  apparatus 
iaU>  keai  a  large  quanH^  moderatefyf  and  noi 
a  smaller  quantify  to  a  high  tmnperalture;  and 
for  this  reason,  that  tiie  air  may  not  be 
burned,  as  it  is  called,  Ig  a  too  hot  iron  mur- 
face.     Nevertheless,  the  cUme  dry  fed  which 
we  sometimes  experience  when  the  same 
air  is  droulating,  would  be  insupportable 
if  we  could  not  remedy  it  by  the  admis- 
sion of  fresh  air.  My  heating  surface,  and 
that  of  our  church,  are  iron.     I  am  in- 
clined to  think  hrick  waM  be  a  better  mate- 
rioL    Firsts  because  the  air  could  not  be 
burned  by  passing  over  it^  since  the  brick 
womtd  holrdfg  owr,  if  ever,  become  so  hot  aa 
iron  does;  and  secondly,  because  the  tem-- 
perctmre  would  be  more  equals.    For  I  con- 
sider it  a  very  great  objection  to  my 
furnace  and  heating  apparatus,  that,  unless 
U  has  eonstant  attention,  the  fire  bums  low 
and  goes  out.     The  metal  then  rapidly  ooole, 
and  we  find  a  stream  ofeold  air  rushing  into 
the  house,  instead  of  hot; — and  this  although 
the  hot-air  chamber  is  in  the  cellar, 
where,  by  theory,  nothing  but  warm  air 
can  ascend;  but  we  do  find  cold  air  blow 
in."    He  fiiriher  observes,  ''tiiat  he  has 
no  objection  to  this  mode  of  heating  on 
the  score  of  salubrity,  provided  a  sufficient 
quantity  of  air  be  admitted  from  the  out- 
side, and  that  the  heating  surfiEU>e  be  not 
too  hot"    But  he  continues,  ''  It  is  cer- 
tainly dry,  and  subjects  all  unseasoned 
wood,  whetiier  in  stairs,  doors,  floors,  or 
fumitarB,  to  a  severe  test     Wefindmuch 
dust  earned  about  the  house  when  the 
di^Uest  defect  occurs  in  the  heating  appa- 
ratus; theUf  of  course,  noxious  gases  must 
^tcepe,  and  danger  is  incurred  of  setting 
fire  to  the  housed    Such  is  the  opinion  of 
one  veiy  competent  to  form  a  correct 
eBtimate,  and  of  one  who  is  unprejudiced* 
We  have  put  those  parts  in  italics  which 
aoeord  most  with  our  own  views. 
The  following  critique  upon  the  work- 


ing  of  the  Folmaise  hot-air  stove  as  exist- 
ing in  the  pine-house  of  Mr  Meek,  the 
well-known  advocate  of  the  system,  and 
whose  arrangements,  as  the  most  com- 
plete, we  have  already  fully  detailed,  is  by 
Mr  W.  P.  A3rre8,  one  of  the  most  intelli- 
gent gardeners  of  the  day.    "At  the  time 
of  my  visit,"  says  Mr  Ayres,  "  December 
5th,  I  was  sufiering  from  a  very  severe  cold; 
but,  notwithstanding  this,  I  could  recog- 
nise the  old  enemy  of  over-heated  masonry, 
and  its  concomitant  effects  of  scorched 
leaves,  mildew,  and  the  usual  accompani- 
ments of  the  old  flue  system.    The  heat 
was  perfectiy  dry;  the  water,  for  some 
reason  which  did  not  transpire,  having 
been  drawn  off  from  the  evaporating  tank, 
^-probably  because  Mr  Meek  found  that, 
when  throwing  in  heat  at  194^,  charged 
with  moisture,  into  an  atmosphere  of  57^, 
he  obtained  more  moisture  than  was  alto- 
gether consonant  to  vegetation  in  mid- 
winter.   Hence,  then,  to  avoid  Scylla,  he 
was  obliged  to  run  upon  Chaiybdis.     I 
have  littie  doubt  that  to  maintain  a  tem- 
perature of  70°,  with  the  external  ther* 
mometer  at  10°,  and  a  tolerably  sharp 
wind,  Mr  Meek  would  be  obliged  to  throw 
in  his  heat  at  300° ;  and  as  ^e  whole  air 
of  the  house  must  pass  over  this  plate 
scores  of  times  eveiy  hour,  I  will  leave 
practical  men  to  ju<]^  what  kind  of  an 
oven  these  plants  would  be  in,  and  what 
drains  there  would  be  upon  them  for 
moistiure  imder  such  circumstances;  or, 
even  supposing  moisture  was  supplied  by 
the  tank,  the  plants  would  then  be  in  a 
Scotch  mist      These  things,  it  is  true, 
might  be  avoided  by  extending  the  radi- 
ating surface,  or  by  cooling  the  air  in  an 
intermediate  chamber  before  it  was  sup- 
plied with  moisture  or  admitted  into  the 
house; — but  where,  then,  would  be  the 
economy^"    Mr  Meek's  present  arrange- 
ment is  calculated  by  Mr  Ayres  to  have 
cost  not  less  than  ic20,  and,  with  hard 
forcing,  would  require  new  plates  evezy 
second  or  third  year ;  while  £30  expended 
upon  a  hot-water  apparatus  would  give 
any  required  temperature,  and  last  a  hfe- 
time.     "  As  for  economy  in  the  consump- 
tion of  fiiel,"  Mr  Ayres  proceeds,  "the 
thing  is  absurd,  and  i  have  no  hesitation 
in  asserting  that  Mr  Meek  loses  more 
heat  up  the  chinmey  of  his  stove  than  I 
do  from  a  hot-water  apparatus  which  has 
six  times  the  work  to  do."    In  regard  to 


228 


HEATING  AS  APPLIED  IN  HORTICULTURE. 


the  heating  of  the  bark  bed  by  hot  air 
being  admitted  under  it,  Mr  Ayree  founds 
inst^ul  of  a  uniform  heat,  that  at ''  one 
end  the  temperature  was  little  more  than 
70°,  while,  where  the  heat  entered,  the 
bottoms  of  the  pits  were  so  hot,  I  oould 
scarcely  bear  my  hands  upon  them.  The 
grand  fundamental  error  of  the  system  is 
that  of  radiating  heat  at  a  high  tempera- 
ture; and  it  may  be  laid  down  as  an  in- 
oontrovertible  and  established  fisust,  that 
no  system  which  does  that,  whether  it  be 
hot  air  or  hot  water,  is  capable  of  generat- 
ing a  fine,  genial,  and  healthy  atmosphere 
eidier  for  plants  or  man.** 

Regarding  the  imwholesomeness  of  at- 
mospheres heated  by  iron  hot-air  stoyes, 
Dr  Ure  remarks — "  When  coke  is  burned 
very  slowly  in  an  iron  box,  the  carbonic 
acid  gas  which  is  generated,  being  half  as 
heavy  again  as  the  atmospherical  air,  can- 
not ascend  in  the  chinmey  at  the  tempe- 
rature of  300^,  but  regurgitates  into  the 
apartment  through  every  pore  in  the 
stove,  and  poisons  the  atmosphere.  I  have 
recently,''  says  Dr  Ure,  ''performed  some 
careful  experiments  upon  this  subject^ 
and  find  thsi,  when  the  fuel  is  burning 
so  slowly  in  the  stove  as  not  to  heat  the 
iron  sur&ce  above  the  250th  or  300th 
d^ree  of  Fahr.,  there  is  a  constant 
deflux  of  carbonic-acid  gas  from  the  ash- 
pit into  the  apartment.  This  noxious 
emanation  is  most  easily  evinced  by  ap- 
plying the  beak  of  a  mattrass,  containing 
a  litUe  Goulard's  extract,  (solution  of 
subaoetate  of  lead,)  to  a  round  hole  in 
the  door  of  the  ash-pit  of  a  stove  in  this 
languid  state  of  combustion.  In  a  few 
seconds  the  liquid  will  become  milky  by 
the  reception  of  carbonic-acid  gas." — Dr 
Urb's  Diet.  o/ArU,  kc. 

The  same  authority  also  observes,  as 
to  the  imwholesomeness  of  hot^ir  stoves, 
pctrticularly  such  as  are  wholly  or  in  part 
constructed  of  iron,  that  ''as  cast-iron 
always  contains,  besides  the  metal  itself 
more  or  less  carbon,  sulphur,  phosphorus, 
or  even  arsenic,  it  is  possible  that  the 
smell  of  air  passed  over  it  in  an  incan- 
descent state,  may  be  owing  to  some  of 
these  impregnations;  for  a  quantity  of 
noxious  effluvia,  imperceptibly  small,  is 
capable  of  affecting  not  only  the  olfactory 
nerves,  but  the  pulmonaiy  organs.  He 
also  states  a  case  at  great  length  of  the 
dangerous  effects  of  heating  air  by  mak* 


ing  it  pass  over  hi^y-heated  iron  plates^ 
as  having  occurreid  to  the  persona  em- 
ployed in  the  long-room  in  the  custom- 
house of  London,  nearly  all  of  whom 
were  attacked  with  severe  illness.*  Not 
only  is  the  air  rendered  unhealthy  by 
being  brou^t  into  contact  with  heated 
iron  plates,  but  even  were  it  otherwise, 
the  equal  dififtudon  of  air,  and  still  more, 
conducting  it  to  a  distance  from  the  fire^ 
appear  to  be  so  little  under  the  control 
d  man,  that  we  are  really  surprised  to 
see  so  many  otherwise  intelligent  men, 
and  men  for  whose  general  opinions 
we  have  so  much  respect,  advocating  a 
system  so  void  of  utility,  and  pregnant 
with  eviL  Steam  and  hot  water  may  be^ 
and  have  been,  carried  for  hundreds,  nay, 
thousands  of  feet  from  the  boiler;  hot 
air,  even  at  Polmaise^  scarcely  thirty. 


§  6. — HEATING  B7  STEAM. 

Heating  by  steam,  so  fiir  as  hothouses, 
&c.,  are  concerned,  is  now  so  completely 
superseded  by  hot  water  that  our  obser- 
vations on  it  need  only  be  brie£ 

It  appears  pretty  certain  that  the  cele- 
brated lawyer,  Sir  Hugh  Piatt,  was  the 
first  to  suggest  steam  as  a  heating  me- 
dium for  horticultural  purposes.  In  his 
curious  work,  *'  The  Garden  of  Eden,**  p. 
19,  an  account  of  his  method  is  given. 
Colonel  William  Cook,  in  1745,  improved 
on  Sir  H.  Piatt's  plan;  and  in  1755,  we 
find  that  it  was  suggested  as  a  method  for 
forcing  fruits.  The  celebrated  Watt  re- 
duced these  hints  to  practice;  and  the 
philosophy  of  the  method  was  first  ex- 
plained by  the  no  less  eminent  Leslia 
In  or  about  1789,  Mr  Boulton  heated  a 
room  in  his  house  by  it,  and  soon  after- 
wards a  bath  also. 

The  first  successfdl  application  of  steam 
for  heating  a  hothouse  was  made  by 
Wakefield  of  Liverpool,  in  1788;  and 

SLtents  were  first  granted  to  Hoyle  of 
alifiax,  and  soon  afterwards  to  Green  of 
London. — ^Vide  Bep,  of  Arts,  voL  ii  p. 
304,  and  vol.  L  p.  304.  The  principle  of 
the  former  was  to  convey  the  condensed 
steam  back  to  the  cistern  that  supplied 
the  boiler ;  that  of  the  latter  consisted  in 
carrying  a  worm-pipe  through  the  boiler 
containing  hot  water  or  steam,  with  a 
view  to  moderate  the  heat,  and  keep  the 
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ur  in  a  fit  state  for  respiration.  Another 
improvement  of  Green  s  waa  to  place  the 
pipes  conveying  the  steam  from  the  boiler 
vithin  other  ones  of  larger  calibre,  ad- 
mitting external  air  into  the  space  be- 
tween them  to  become  heated ;  which  air 
he  conveyed  to  where  the  heat  was  most 
wanted.  The  same  gentleman  also  heated 
a  vinery  and  plant-house  by  steam  at 
Hammersmith,  where  it  gave  great  satiek 
fiiction.  In  1793,  Mr  Butler,  then  gar- 
dener to  the  Earl  of  Derby,  heated  melon 
and  pine  pits  by  steam,  by  conveying  it 
under  the  bark  or  dung-beds,  and  allow- 
ing it  to  escape  amongst  the  pots — ^and 
hence  was  the  first  of  the  profession  to 
api^y  it  to  forcing  purposes.  In  the 
same  year,  Mr  Mawer,  who  had  seen  and 
approTed  of  these  experiments^  heated  a 
lai^  range,  consisting  of  seven  hothouses, 
by  steam  at  Dahy,  near  Edinburgh, 
which  had  formerly  been  heated  by 
anoke-flues  in  the  ordinary  way.  Con- 
stdenng  how  little  was  then  known  of  the 
principle  of  steam,  it  is  not  a  litde  singu- 
lar that  Mawer  s  plan,  although  simple, 
was  practicaUy  so  perfect 

"  The  extension  of  the  principle,"  says 
Beman  in  "History  of  Heating,**  <kc., 
"was  much  promoted  by  Mr  Buchanan 
of  Glasgow,  particularly  by  a  pamphlet 
Uiat   he    printed  on  steam-heating;  in 
1807,  and  which  he  enlarged  a  few  years 
afterwards  with  a  description  of  his  appa- 
ratus.   Nothing  of  value  to  a  practical 
man,  or  in  w£ach  he  should  have  the 
least  confidence,  has  since  been  printed." 
Hay  of  Edinbuigh,  the  eminent  gar- 
den architect)  employed  steam  in  and 
after    1807,    in    many   places   in   that 
county  where  he  was  employed.     De- 
scriptions of  his  methods  have  appeared 
in  the  "  Memoirs  of  the  Caledonian  Hor- 
ticultural Society."    Various  plans  and 
descriptions    of  steam-heating   will  be 
found  in  "The  Gardeners'    Magazine,'' 
"Horticultural   Society's    Transactions," 
Ac ;  and  it  may  be  seen  exemplified  in 
the  most  perfect  way  in  the  nursery  of 
the  Messrs  Lioddige  at  Hackney,  and  the 
plant-houses  in  Uie  garden  of  the  Duke 
of  Northumberland,  at  Sion  House,  Mid- 
dlesex, both  upon  a  very  large  scale,  and 
in  various  other  places  upon  a  more 
limited  one. 

The  advantages  of  heating  by  steam 
are  thus  given  by  Mr  Loudon  in  "  Ency- 


clopeedia  of  Gardening,"  p.  592  : — "  It  is 
not,  however,  the  genial  nature  of  steam 
heat  which  is  its  chief  recommendation 
for  plant  habitations,  but  the  equality  of 
its  distribution,  and  the  distance  to  which 
it  may  be  carried.    Steam  can  never  heat 
the  tubes,  even  close  to  the  boiler,  above 
212* ;  and  it  will  heat  them  to  the  same 
degree,  or  nearly  so,  at  the  distance  of 
1000,  2000,  or  an  indefinite  number  of 
feet.     Hence  results  the  convenience  of 
heating  any  range  or  assemblage  of  hot- 
houses, however  great,  fi'om  one  boiler, 
and  the  lessened  risk  of  over  or  insuffi- 
cient heating  at  whatever  distance  the 
house  may  be  fi'om  the  fire-place.    The 
secondary  advantages  of  heating  by  steam 
are  the  saving  of  fiiel  and  labour,  and  the 
neatness  and  compactness  of  the  whole 
apparatus.    Instead  of  a  gardener  having 
to  attend  to  a  dozen  or  more  fires,  he  has 
only  to  attend  to  one ;  instead  of  ashes 
and  coal,  and  unsightly  objects,  at    a 
dozen  or  more  places,  they  are  limited  to 
one  place ;  and  instead  of  twelve  paltry 
chimney-tops,  there  is  only  one,  which, 
being  necessarily  large  and  high,  may  be 
finished  as  a  pillar,  so  as  to  have  efiect  as 
an  object     Instead  of  twelve  vomiters  of 
smoke  and  flakes  of  soot,  the  smoke  may 
be  burned  by  using  "  one  of  the  now  many 
smoke-consuming  furnaces.  "  The  steam- 
pipes  occupy  much  less  space  in  the  house 
than  flues,  and  require  no  cleaning.  They 
niay  often  pass  under  paths  where  flues 
would  extend  too  deep.    There  is  no  dan- 
ger of  steam  not  drawing  or  circulating 
fi:^ely,  as  is  often  the  case  with  flues,  and 
always  when  they  are  too  narrow  or  too 
wide,  or  do  not  ascend  fi*om  the  furnace 
to  the  chimney.     Steam  is  impelled  from 
the  boiler,  and  will  proceed  with  equal 
rapidity  along  small  tubes  or  large  ones, 
and  descending  or  ascending." 

Such  are  the  advantages  of  heating  by 
steam,  stated  by  one  of  its  greatest  advo- 
catea  The  following  are  the  disadvan- 
tages also  given  by  the  same  authority : — 

"  On  a  small  soale,  it  is  more  expensive 
than  smoke  flues,  and  more  trouble  is 
required  to  attend  to  one  boiler,  than  to 
one  or  even  two  or  three  furnaces.  It  is 
also  somewhat  more  expensive  than  heat- 
ing by  hot  water." 

Steam,  as  a  medium  of  heating  by  it- 
self is  &r  too  volatile.  It  travels  with 
great  rapidity,  and  gives  out  its  heat 
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rapidly.     It  is  therefore  by  no  means  the 
best  mode  of  heating  plant-houses  where 
a  uniform  or  steady  heat  is  required,  un- 
less it  is  made  the  medium  of  heating 
other  bodies,  such  as  water  or  masses  of 
loose  stones,  either  of  which,  when  once 
heated,  gives  out  its  heat  regularly  and 
slowly.    Mr  Hay  of  Edinburgh  employed 
steam  to  heat  masses  of  loose  stones  which 
formed  the  bed  on  which  the  plants  grew. 
Roundish,  hard,   water-worn  stones,   or 
broken  granite,  are  preferred,  as  being 
less  liable  to   crumble  away  than  soft 
sand-stones.      The  steam-pipe  is  intro- 
duced at  one  end  of  such  a  bed,  near  to 
the  bottom,  and  tarried  right  through  it. 
It  is  finely  perforated  wi3i  holes  along 
both  its  sides  for  the  free  escape  of  the 
steam  amongst  the  stones.    ^  The  steam 
only  requires  to  be  introduced  once  in 
twenty-four  hours  in  the   most  severe 
weather;  and  in  mild  weather,  once  in 
two  or  three  days  is  found  sufficient 
After  the  steam  is  turned  on,  it  is  kept 
in  that  state  till  it  has  ceased  to  condense 
among  the  stones,  and  consequently  has 
heated  them  to  its    own   temperature. 
This  is  known  by  the  steam  escaping 
either  through  the  soil  over  the  stones,  or 
through  the  sides  of  the  pit ;  or  where  a 
mass  of  stones  is  enclosed  within  a  case 
of  masonry,  as  in  the  stone  flues  in  the 
Bristol  nursery,  the  point  of  saturation  is 
known  by  the  safety-valve  of  the  boiler 
being  raised." — En^clopoBdia  of  Chirden- 
ing,  p.  593.    Such  being,  therefore,  the 
case,  might  not  the  waste  steam  of  manufac- 
tories, or  other  works  using  steam-engines, 
be  brought  to  a  useful  purpose  in  the  for- 
cing of  fruits  or  flowers  for  the  proprietor's 
own  use,  or  even  for  supplying  the  public 
markets?      We  recollect  to  have  seen 
steam  employed  to  heat  cisterns  and  pipes 
of  water  some  years  ago  in  the  Bristol 
nurseries,  and  also  to  heat  masses  of 
stones  enclosed  within  walls  of  masonry. 
The  former  of  these  plans  had  been  even 
before  that  period  exemplified  by  Count 
Zubow,  at  St  Petersburg.     Mr  Stothert 
of  Bat^  carried  heating  by  steam,  by 
heating  cisterns  of  water,  and  also  beds  of 
stones,  to  a  very  considerable    extent 
Steam  was  applied  in  the  garden  of  Mr 
Sturge,  near  Bath,  to  heat  the  atmosphere 
of  a  hothouse,  making  it  the  agent  for 
conveying  thereat  to  pipes  of  water,  and 
carrying  the  small  steam-pipes  through 


the  laxger  containing  the  water.  Thi< 
we  think  an  excellent  adaptation  of  steam, 
and  one  which  may  be  of  advantage  in 

large     places, 


Fig.  810. 
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more  especial- 
ly when  the 
hothouses  are 
detached  from 
each  other. 
The  follow- 
ing figs.,  310, 
311,  and  312, 
and  descrip- 
tion, from  the 
"  Encyolop®- 
dia  of  Garden- 
ing;* p.  595, 
will  explain  its 
operation :— "  The  water-pipes  are  8  inches 
in  diameter,  and  about  28  feet  long,** 

Fig.  811. 


Fig.  812. 
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which  we  presume  to  be  the  length  of 
the  house  to  be  heated ;  but  if  not,  there 
can  be  no  reason  why  it  should  not 
''  The  steam-pipe,  of  1  inch  in  diameter, 
entering  at  the  centre  of  one  end,  and 
proceeding  in  rather  an  inclined  direction 
to  the  other,  is  then  returned  still  inclin- 
ing, and  passed  out  at  the  bottom  of  the 
bore  immediately  imder  the  place  where 
it  entered.  It  is  then  formed  into  a 
siphon,  6,  about  3  feet  deep,  whence  the 
condensed  water  is  conveyed  away.  A 
smaller  pipe  is  also  connected  witJ^  the 
top  of  the  lai^  one,  to  receive  the  in- 
crease of  water  by  expansion  when  heated, 
which,  as  the  large  pipe  cools,  returns 
into  it  again.  Fig.  310  shows  the  ar- 
rangement of  the  front  pipe  under  the 
floor.  The  air  being  admitted  from  the 
air-chamber  underneath,  through  an  open- 
ing extending  the  whole  length  of  the 
pipes,  and  passing  through  the  upper 
chamber  on  each  side  of  the  pipes;  is 
discharged  through  the  grating  into  the 
house.     The  arrangement  of  the  back 
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pipes  is  siinilar.  Shallow  cisterns  are 
connected  with  the  upper  part  of  the 
pipesy  fig.  311,  about  18  feet  from  each 
oUier,  by  means  of  hollow  screws,  shown 
at  a>  fig.  312,  which  admit  the  water  to 
pass  to  and  fro  reciprocally.  The  capa- 
city of  the  cistern  Ib  more  than  sufficient 
to  reodve  the  increased  bulk  of  the  water, 
which  expands  when  heated,  and  returns 
again  to  the  pipes  as  the  water  cools.  The 
external  diameter  of  the  front  pipes  in 
this  instance  is  13  inches,  and  of  the  back 
pipes  104  inches.  Each  set  of  pipes  is 
diTided  in  the  middle  of  their  lengths, 
except  that  the  nearest  division  of  the 
front  pipe  returns  about  half  way  round, 
the  end  being  in  length  rather  more  than 
60  &et  These  water-pipes  have  inch- 
and-qoarter  steam-pipes  extending  in 
them  their  whole  length,  and  returning 
again,  preserving  a  regular  inclination 
throughout  The  back  pipes  have  steam- 
pipes  1  inch  in  diameter  passing  through 
them  in  a  similar  way ;  and  the  feeding- 
pipes  are  so  arranged  that  either  division 
of  the  pipes  may  be  heated  separately  or 
in  conjnnotion  with  the  rest  Another  ad- 
vantage of  applying  this  mode  of  heating 
is,  that  as  no  retuming-pipes  are  neces- 
aaxy,  as  in  the  common  hot-water  appara- 
tofl,  the  bulk  of  water  is  doubled,  with 
the  same  extent  of  heating  surface,  and 
the  retaining  power  of  the  apparatus  is 
doubled  accordingly.  The  cisterns  are 
fiirther  serviceable  for  regulating  the  hu- 
midity of  the  house,  which  can  be  done 
with  the  greatest  accuracy  by  attending 
to  Uie  covers.* 

We  have  stated  that,  in  extensive 
ranges  like  that  at  Sion  House,  steam 
mav  be  most  advantageously  applied; 
still,  on  the  other  hand,  we  find  far  laiger 
spaces  heated  by  hot  water,  as  those  of 
the  Luge  conservatories  at  Chatsworth, 
and  Uie  new  palm  stoves  at  Eew. 

In  drawing  a  comparison  between  the 
advantages  of  heating  by  hot  water  and 
heating  by  steam,  it  may  be  observed 
that,  in  the  former  case,  it  is  not  desir- 
able to  raise  the  water  to  the  boiling 
point,  (212^,)  because,  in  such  a  case, 
steam  would  be  formed,  and,  escaping  by 
the  top  of  the  boiler  or  otherwise,  would 
ahetiBCt  much  useful  heat  from  the  ap- 
paratosL  In  the  latter,  on  the  other 
hand,  the  water  must  be  maintained  at 
^12?,  because  at  a  lower  temperature,  the 


steam  would  condense,  and  also  absorb 
much  useful  heat.  And  to  effect  this 
temperature,  a  much  greater  consump- 
tion of  fuel  must  take  place.  From  the 
necessity  of  maintaining  the  temperature 
of  212°  in  steam-pipes,  it  is  evident  that 
a  given  length  of  steam-pipe  will  afford 
more  heat  than  the  same  quantity  of  hot- 
water  pipe;  but  remarks  by  Hood  on  the 
relative  permanence  of  temperature  of 
the  two  methods  quoted  at  p.  191,  will 
show  an  advantage  in  favour  of  the  hot- 
water  system. 


§  7, — BOILERS  AND  PIPES. 

Of  boilers,  there  is  now  a  great  variety, 
as  the  illustrations  in  this  work  will  show. 
As  it  is  in  form  that  these  principally  differ 
from  each  other,  we  may  here  observe  that 
that  form  must  be  the  most  perfect  which 
presents  the  greatest  extent  of  surface  to 
the  action  of  the  fire,  either  at  bottom, 
through  the  centre,  or  over  the  sides; 
but,  at  the  same  time,  complicated  forms 
should  be  avoided.  The  rage  for  im- 
provement in  this  department  has  led  to 
an  endless  number  of  odd  shapes,  as  if  it 
was  supposed  that  the  contriver  who  hit 
upon  the  most  out-of-the-way  form  had 
achieved  the  greatest  feat ;  while  a  large 
portion  of  the  public,  ever  on  the  scent 
for  novelty,  have  from  time  to  time  been 
severely  bitten.  The  more  whimsical 
and  unphilosophical  the  form,  the  greater 
the  expense ;  the  more  intricate  and  com- 
plicated, the  more  likely  it  is  to  get  out 
of  order ;  while  such  forms  are  not  cal- 
culated to  stand  the  wear  and  tear  which 
those  of  more  simple  construction  do. 
Copper,  zinc,  wrought  and  cast  iron,  and 
latterly  lead  and  earthenware  boilers, 
have  been  recommended.  Of  these,  we 
prefer  cast-iron,  as  being  the  strongest,  and 
as  less  liable  to  corrosion  than  wrought- 
iron.  The  metal  requires  to  be  of  excel- 
lent qualitv,  and  carefully  cast,  so  as  to  be 
of  equal  thickness  throughout,  else  they 
are  liable  to  crack  upon  fire  being  applied 
to  them  for  the  first  time,  on  account 
of  the  inequality  of  expansion ;  and  for 
this  purpose  they  should  be  gradually 
heated  when  first  subjected  to  the  fire. 

Copper  is  expensive,  and  zinc  can  only 
be  safely  used  upon  a  vei^  small  scale, 
and,  like  copper  and  lead,  it  is  incapable 
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of  resisting  great  pressure,  unless  very 
thick  or  supported  with  iron  hoops. 
This  latter  is,  however,  not  a  safe  pre- 
caution, on  account  of  the  unequal  expan- 
sion of  the  different  metals.  We  have  in 
use,  in  the  Dalkeith  gardens,  leaden  boilers 
which  have  stood  the  test  of  six  years' 
constant  firing  :  they  are  of  lead,  weigh- 
ing 16  lb.  to  the  square  foot,  and  have  the 
merit  of  heating  rapidly,  and  are  of 
course  not  liable  to  oxidation,  which  all 
iron  boilers  are. 

Malleable  iron,  being  somewhat  thinner 
than  cast-iron,  heats  sooner.  Boilers 
made  of  it  are,  however,  much  more 
expensive,  and,  in  consequence  of  their 
natural  tendency  to  oxidize,  soon  wear 
out  Water  impregnated  with  lime  is 
very  destructive  to  malleable-izon  boilers ; 
and  there  are  other  matters  often  con- 
tained in  water  equally  pernicious  to 
them.  The  very  best  steam-boiler  plates 
we  could  procure  have  been  used  by  us ; 
and  in  no  case  has  any  malleable  iron 
boiler  in  general  use  lasted  seven  years ; 
while  we  have  cast-iron  ones,  exposed  to 
the  same  tests,  which  have  lasted  four- 
teen years.  Our  preference  has  long  been 
in  favour  of  the  latter. 

For  ordinary  purposes,  malleable-iron 
boilers,  where  the  pipes  are  laid  level,  or 
little  elevated  above  the  boiler,  maybe 
of  I  of  an  inch  in  thickness ;  but  such 
boilers  as  are  placed  much  below  the 
level  of  the  pipes  should  not  be  less  than 
\  of  an  inch,  as  the  pressure  upon  them 
is  very  considerablei  This  is  the  usual 
thickness  for  steam-boilers  of  the  greatest 
power. 

Earthenware  boilers  are  longer  in  heat- 
ing than  metallic  ones,  but  they  have  the 
property  of  retaining  the  heat  much 
longer.  As  regards  strength,  they  are 
fit  for  the  horizontal  mode  of  circulation, 
as  the  pressure  in  that  case  is  very 
trifling; — we  would  not  recommend  them 
when  great  pressure  is  apprehended.  As 
to  their  durability,  so  &r  as  experience 
has  shown,  they  will  last  probably  as  long 
as  any  of  the  metallic  ones;  but  this 
entirely  depends  on  the  clay  of  which 
they  are  formed. 

As  regards  the  size  of  boilers,  the 
extremes  of  too  large  and  too  small  ones 
should  be  alike  avoided.  The  advocates 
for  large  boilers  say  they  will  keep  their 
heat  much  longer  after  the  fire  is  extin- 


guished ;  but  it  should  also  be  kept  in 
mind  that  they  take  an  equally  greater 
length  of  time  to  become  heated  j  nor 
will  the  circulation  be  so  ntpid  as  in  one 
of  smaller  dimensions.  The  opposite 
extreme  is  sometimes  fallen  into  by 
having  them  too  small;  hence  repul- 
sion takes  place  between  the  iron  and 
the  water,  the  latter  not  receiving  a 
sufficiency  of  heat ;  and  the  higher  the 
temperature  of  the  iron  becomes,  the 
greater  is  the  repulsion;— so  that,  when  it 
becomes  red  hot,  water  is  completely 
repelled,  and  the  iron  will  scarcely  com- 
municate heat  to  it  tmless  under  great 
pressure. 

The  surface  which  a  boiler  ought  to 
expose  to  the  fire  should  bear  a  proper 
proportion  to  the  length  of  pipe  that  is 
to  be  heated  by  it  The  following  table 
of  proportions  of  surface  which  a  hot- 
water  boiler  ought  to  bear  to  the  length 
of  pipe  is  given  by  Hood,  assuming  the 
di£ference  in  temperature  between  the 
pipes  and  the  atmosphere  to  be  heated  to 
be  140*— that  is,  the  pipe  being  200%  and 
the  air  to  be  heated  60" : — 

expoMd  to  the  Art.  *"*"**  P^    8-tachplp*    S-lnclip^M. 

^*  ^hir*  I  ^^  ^"^^   266  feet     400  feet 
5i    ^ 


7  ^ 

8}  ^ 

12  ^ 

17  - 


^    300  ^  400  «  600  .. 

^    400  ^  588  «  800  .. 

^    500  ^  666  ^  1000  « 

-    700  -  983  ..  1400  .. 

^  1000  ^  1338  «  2000  * 


There  are  causes,  however,  which  alter 
these  proportions, — such  as  the  construc- 
tion of  the  furnace,  the  height  of  the 
chimney,  fuel,  draught  of  flue,  smaller 
degree  of  temperature  to  be  communi- 
cated to  the  atmosphere  than  that  as- 
sumed above,  iso.  If  the  difierence  of 
temperature  between  the  hot  water  and 
the  air  to  be  warmed  be  120*  or  100*,  in- 
stead of  140*,  then  the  boiler  in  the 
former  case  will  heat  one-sixth,  and  in 
the  latter  one-third  more  pipe  than  is 
stated  in  the  table.  That  table  afibrdsy 
however,  the  best  data  we  have  at  present 
for  forming  a  correct  estimate  of  the 
proportion  that  should  exist  between  the 
boilers  and  pipes. 

On  this  subject  Mr  Ainger,  in  **  Gar- 
deners' Chronicle,**  makes  the  following 
remarks : — **  The  proper  size  of  the  boiler 
and  fire-grate  have  been  made  the  sub- 
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jtet  of  dabotat6  nlcnlatioii,  which  the 
iiBperfoetion*  aod  ancerUinties  of  the 
jDfictioal  detaila  render  of  little  Tslne. 
Thfl  fallowing,  M  a  general  ml^  will  be 
ibaiid,  perh&pe^  at  good  if  it  wore  demon- 
itiwled  l^  algebraic  fbrnmln : — Take  the 
enbio  oontenta  of  the  house,  and  for  half- 
hud;  plants  give  to  every  100  foot  10 
■quire  inchea  of  hoiler  surfaoe,  and  1 
■quara  inch  of  fire  grate.  For  tropical 
plantH,  double  these  proportions  ;  and 
jor  fbroing-housei^  take  intannadiate  pro- 
piRlionB  according  to  the  temperature 
leqntred."  2000  feet  of  pipe-«ir&oe  is 
fbond  Biiffici«nt  to  heat  the  large  conser- 
ntoTj  at  Cfaiswick,  containing  100,000 
cabio  bet  of  capacity,  and  1 1,000  aqoara 
feet  of  glasa  'Riis,  with  eaee,  commands 
1  degree  of  heat  30°  above  the  external 
temperature. 

Mnoh  depends  npon  the  distanoe  that 
the  pipes  are  apart  from  each  other  at 
their  junction  with  the  boiler,  aa  regards 
the  insnriog  a  proper  circulation.  That 
distanoe  ehouM  not  be  lees  than  16  inches 
from  centre  to  oontre  of  4-inch  pipes  of 
ordimry  length,  where  they  have  not  to 
dip  under  tibe  level  of  the  top  of  the 
boiler.  For  general  pnrpaaes,  where  the 
boiler  ii  not  more  than  18  inches  deep, 
it  will  be  better  to  take  the  flow-pipe  off 
from  the  top,  and  insert  the  retom-pipe 
■s  near  to  the  bottom  of  the  boiler  as  the 
joining  can  be  safel;  made.  Where  the 
pipea  are  lass  than  4  inches,  and  extend 
M  or  60  feet  from  the  boiler,  with  only 
one  tnm,  the  above  precaution  is  of  lees 
eonnqoence,  as  the  wa;ter  will  be  con- 
nderahly  cooled  before  its  return  to  the 
boiler. 

The  proper  size  of  pipes  requires  some 
oonndnaljon ;  for,  at  first  sight,  we  might 
be  led  to  suppose  that  the  main  feeding- 
pipe,  which  proceeds  from  the  boiler,  and 
has  to  supply  several  circulating  ones, 
ou^t  to  be  of  area  equal  to  that  of  all 
the  circulating  pipes  together.  This, 
however,  is  not  the  com.  A  i-inch  pipe 
will  aerre  a  supply  to  four  pipes  of  like 
diameter;  but  beyond  this  number  it  will 
be  prudent  to  increaBe  the  size  of  the 
feedmg-pipe,  more  especially  if  the  cir- 
culating ones  extend  to  a  length  exceed* 
ing  50  or  60  feet;  but  this  increase  of 
aie  need  not  exceed  the  above  propor- 
tim,  M  the  veloot^  in  the  main  pipe 
is  inoreased,  in  proportion  to  the  num- 
f  oik  L 


ber  of  branehea,   to    tiie   limits  abort 
Btated. 

Small  pipes  should  be  emploved,  say 
of  4-inoh  diameter  at  most,  when  the 
water  is  to  be  conveyed  to  a  distance 
from  the  boiler,  as  in  the  case  of  two  or 
mora  houses  being  heated  at  the  same 
time,  and  at  some  distance  from  eaoh 
other;  as  a  pipe  of  the  above  dimennons, 
while  it  is  sufficient  to  afford  the  supply. 


ing  four  times  as  fast  in  the  former  ss  in 
tiio  latter  case,  and  the  loss  of  heat  in  the 
water  being  not  in  proportion  to  the 
velocity,  but  to  the  length  of  cirauit. 
Pipes  so  oironmstanced  should  be  laid  in 
an  air-tight  drain,  as  air  in  a  stationary 
state  is  a  powerful  non-conductor;  or 
they  may  be  embedded  in  charcoal,  or 
some  other  equally  non-conducting  mate- 
rial. Indeed,  smaUer  connecting  or  feed- 
ing  pipes  than  the  above  have  been 
sucoessnilly  employed — even  2-inoh  pipes 
to  supply  4-inch  radiating  ones. 

It  is  not  easy  to  eaj  how  far  hot  water 
may  be  carried  in  pipes  enclosed  in  air- 
tight drains,  but  certainly  much  fhrther 
than  has  yet  been  attempted.  The  most 
proper  drain  for  this  purpose  is  the  double- 
walled  barrel,  (fig,  313,)  or  one  with  up- 
right sides  and  cireolar  top,  (fig.  314 ;)  as 


Elg.  SIS. 


Tlg-SU. 


these,  together  with  the  elliptical  or  egg- 
shaped,  are  the  strongest  of  all  drains, 
ana  have,  at  same  time,  the  property 
of  throwing  off  the  water  firom  above 
them.  MrAinger, 
in  "  GardenersT 
I  Chronicle," 


1%.  SIS. 


I  proposed  a  square 
|J  drain  or   tunnel. 


with  doable  sides, 
as  in  fig.  31fi ; 
and  recommends 
that  both  ends 
be  open,  "  the 
one  opening  into  the  atmosphere  of 
2a 
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the  honte,  and  the  other  into  the  external  amount  of  fuel  will  be  required  to  pro- 
air.  The  supply  of  cold  air  entering  at  duce  that  effect  The  earlieet  oouBtructed 
one  end  will  take  up  and  propel  the  heat  boileiB  were  ill  adapted  for  abstracting 
given  out  by  the  pipes,  and  carry  it  into  the  amount  of  beat  contained  in  the  fuel 
the  house,  with  a  portion  of  pure  air  burning  under  them ;  and  the  directions 
highly  beneficial  to  the  plants."  This  laid  down  by  the  earlier  advocates  for 
would  be  all  very  well  where  the  distance  hot-water  heating  were  far  from  being 
between  the  boiler  and  the  bouse  to  be  founded  upon  correct  principles ;  for,  in 
heated  is  not  great;  but  if  that  distance  mofltofthem,ful1ymne-tenthsoftheavail- 
eiceed  30  or  40  feet,  it  will  be  more  able  surface  was  not  exposed  to  the  action 
advisable  to  carry  the  pipes  in  drains  as  of  the  fire  at  alL  The  force  of  the  fire 
completely  air-tight  as  possible.  was  made  to  act  upon   only  a  small 

larger  pipes  can  only  be  advantage-  portion  of  their  Bur&ce,  and  the  boiler 

Dusly  employed  when  it  is  desirable  to  in  general  was  set  much  too  close  to  it — 

keep  up  a  certain  temperature  without  thereby  preventing  the  radiant  heat  fitim 

keeping  up  at  the  same  time  a  constant  acting  beneficially  upon  them, 
fire.    This  ia  seldom  necessary,  nor  does        On  the  subject  of  setting  boUer^  Mr 

it  appear  that  there  is  any  advantage  in  Glendinning,  in  "  Journal  of  the  London 

it  as  regards  the  economy  of  fiieL   4-inch  Horticultural  Society,"  remarks :  "  Badly 

pipes  are,  therefore,  the  most  proper  size  designed  boilers,    when  well   set^   often 

to  use  for  hothouses  in  gener^,  although  answer  beyond  expectation,  and  even  to 

3-inch  ones  may  be  employed  in  heating  the  astoniuiment  of  the  contriver;  where- 

greenhouses  and  pits.  as,  boilers   constructed   upon  the  best 

The  form  of  pipes  in  general  use  is  principles,  when  improperly   set^    have 

very  properly  round,  not  only  on  account  failed.     In  the  latter  case  the  heat  ia 

of  their  more  convenient  manufacture,  not  advantageously  applied."    Hie  intel- 

but  also  because  in  that  form  they  are  ligent  authority  just   quoted  saye,    in 

better  adapted  for  giving  out  heat  by  continuation :    "  Mr   Hood's  method   of 

radiation.     Flat  pipes  have  been  recom-  setting  the  arch-boiler    cannot    &il  to 

mended  as  presenting  a  greater  upper  answer  when  properly  carried  out,  as  I 

surface;  but  this  is  radier  a  defect  than  a  have  amply  proved.     It  appears  to  me, 

merit,  as  the  greater  part  of  the  heat  however,  that,  for  large  houses,  a  greater 

given  out  by  them  ascends  perpendiou-  increase  of  the  pien  of  the  arch  would 

larly  upwards,  and  will,  therefore,  pro-  be  ao  improvement,  as  thereby  affording 

duce  less  beneficial  eSbcts  to  the  sur-  more  room  for  fuel      Beyond  this,  as 

rounding    atmosphere.      Moreover,    the  &r  as  my  own  experience  goe^  it  seems 

warmer  such  pipes  are  made,  the  loss  of  to  be  the  best  source  of  warming  yet 

heat  is  the  greater;  for  it  is  well  known  devised,  combining,  as  it  unqneetirauily 

that  the  relative  proportion  which  radia-  does,  both  effioieucy  and  economy." 
tion  bears  to  conduction  increases  with         The  following  iUustrations,  Sg^  316, 
the  temperature. 

One  of  the  most  important  points  to  ^-  Sifl. 

be  understood  and  acted  upon,  in  the 
arrangement  of  a  hot-water  apparatus, 
is  the  proper  setting  of  the  boiler.  Every 
bricklayer  professes  to  have  a  plan  of  his 
own,  when,  indeed,  very  few  of  them 
understand  the  first  principles  of  the 
matter.  Boilers  are,  in  general,  set  as  if 
the  object  of  tbe  setter  had  been  to  try 
how  much  fuel  could  be  tx>nsumed  so  as 
to  produce  the  least  possible  effect  It 
ia  reasonable  to  suppose,  that  the  larger 
the  surface  of  boiler  exposed  to  the  direct 
action  of  the  fire,  the  greater  effect  will 

the  fire  have  on  it,  the  sooner  will  the  317,  and  318,   from   the   work  quoted 

water  become  heated  in  it,  and  the  lea  above,   appended   to  Mr  Glendiimit^a 
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noelleiit  uticle,  will  show  Ur  Hood's 
method  of  setting  his  arched  boilers. 
■  ii  the  fornaoe  docx ;  b,  aiih-pit ;  e,  the 


Fig.  318. 


dumb  or  csrbonising  plate ;  d  and  e,  small 
iroQ  doors,  for  the  purpose  of  extracting 
the  soot  Ih)m  around 
the  boiler;— a  corres- 
ponding one  on  the 
opposite  side  is  not 
shown,  as  the  brick- 
work is  supposed  to 
be  removed,  to  show 
the  side  of  the 
boiler ;  //  are  the 
upper  and  lower  flues 
which  pass  round 
the  boiler,  separated 
by  an  iron  flue-plate  marked  g;  h,&  brick 
Mparatiou  of  the  flue  on  top  of  the 
boiler;  •  and  k,  two  fire-clay  lumps, 
placed  close  to  the  back  of  the  boiler. 
The  space  between  them  is  from  3  j  to  4j 
inches,  acoordtug  to  the  size  of  the 
bmkr  and  height  of  the  chimne;.  This 
opening  is  the  only  passage  for  the  flame 
uid  smoke  to  pass  throu^  from  the 
ftmace  into  the  flues.  We  have  no 
dmbt  this  latter  contraction  has  a  t«n- 
iencj  to  retain  the  heat  longer  in  the 
(ena  of  the  fijmace  before  it  escapes  into 
the  diimney,  and  is  consequently  lost 

On  the  same  subject  we  have  the  fol- 
lowing remarks  from  Mr  Ainger,  in  hia 
Enaya  On  ilte  ProductUm,  Dutribution, 
«rf  Pntertatitm  of  Seat,  &c.,  published 
in  "The  Gardeners'  dMwnicle:" — "In 
the  ezampleB  of  boiler-setting  oBually 
published,  not  more  than  one-half  or  a 
third" — this  is  estimated  much  above  the 
tmth — "  of  the  lower  sur&ce  is  exposed 
to  the  direct  radiation  from  the  fire,  every- 
thing being  sacrificed  to  the  close  contact 
of  the  &re  with  the  wat«r,  and  to  the 


Buppoeed  efQoacy  of  the  air-oarried  heat 
in  the  circuitous  flues.  In  this  respect 
the  conical  boUer  of  Mr  Rogers  is  a 
decided  improvement,  as  it  exposes  the 
whole  of  its  inner  surfoce  to  the  di- 
rect  action  of  the  fire,  while  it  retains 
the  error,  as  I  deem  it,  of  burning  it« 
fUel  within  cold 
Fig.  819.  ^la."  In  the  ac- 

companying fig. 
319,  Mr  Ainger 
explains  his  idea 
of  efficient  boiler- 
setting  :  —  "  The 
boiler  in  the  figure 
may  be  considered 
either  as  a  hemi- 
sphere or  as  a  se- 
mi-cyUnder  with 
the  ends  closed,  presenting  to  the  fire  in 
either  case  an  inverted  chamber,  from 
which  no  gaseous  matter  escapes  but  by 
descending  to  the  lower  edge,  which, 
being  supported  only  at  intervals,  leaves 
an  almost  uninterrupted  channel  for  the 
flame  and  smoke  to  play  round  the  whole 
upper  sur&ce.  The  fire  is  contained  in 
a  brick  case,  so  situated  that  every  part 
may  radiate  freely  to  every  part  of  the 
under  surface  of  the  boiler;  and  this 
free  radiation,  to  so  large  and  so  favour- 
able a  sur&ce  of  heat,  reduced  by  disUince 
to  that  degree  of  intensity  which  is 
favourable  to  its  absorption  by  the  water, 
will  exhaust,  I  believe,  a  very  large 
portion  of  the  effective  power  of  the 
fuel,  which,  under  such  circumstances, 
may  be  of  any  description,  and  may 
be  burned  subject  to  the  most  perfect 
control.  The  dotted  arrows  show  the 
probable  course  of  the  flame  and  gaseous 
products,  the  heating  powers  of  which 
must  be  sufBciently  exhausted  by  the 
whole  upper  surface  of  the  boiler,  and  of 
the  arched  vault  in  which  it  is  contained : 
their  escape  would  of  course  be  limited, 
as  usual,  by  a  valve  in  the  flue." 

"  I  feel  confident,"  he  continues,  "  how- 
ever, that  the  heat  obtained  from  the 
smoke  flues  is  very  trifling  compared  with 
that  obtained  from  the  radiation  of  the 
fuel  itself  provided  that  radiation  has 
&ir  play.  Bad  combustion  not  only  pro- 
duces less  heat,  but  it  interposes  between 
the  fuel  and  the  boiler  a  cloud  sufficient 
to  intercept  we  know  not  how  much  of 
the  already  impiured  heating  power;  and 
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when  the  fire,  after  waertiiig  a  prodigioui  fimiaoe.  Where  practicably  the  boiler 
quantity  of  fiiel  ia  the  diape  of  soot,  should  be  wholly  encloeed  with  brick- 
becomes  cleared,  the  heating  power  which  work,  built  hollow,  and  the  epaces  611ed 
reeults  for  a  short  time  is  too  great  for  with  some  imperfeotiy-conducting  mate- 
the  small  quantity  of  boiler  surtaoe  rial ;  or  it  should  be  caaed  in  a  wrou^t- 
Gzpoeed  to  it,  and  a  repellent  action  iron  jacket,  and  the  space  between  ^ed 
ensues  between  the  OTer-heated  iron  and  with  clay  or  charcoal ;  and  it  is  a  good 
the  water,  similar  to  that  in  the  well-  practice,  where  otherwise  convenient,  to 
known  experiment  of  the  dn^  of  water  enolooe  the  boiler  and  fiiraace  within  a 
in  the  red-hot  o^isule.  Thus,  in  a  boiler-  small  chamber,  with  its  fire-door  only  on 
surrounded  fanaxie,  erety  part  of  the  the  outaida"— Bkbkak,  in  Hiri,  tf  HMt- 
prooesa  is  bad.    Tltere  is,  first,  imperfect  m^,  &a 

combustion,    and  consequently  a  small  In  regard  to  setting  boilers,  the  same 

portion  of  heat,  rendered  eS^ctually  still  excellent    authority    remarks  :    "  Small 

smaller  by  the  screen  of  smoke  between  boilers  are  often  formed  with  flues  con- 

tbe  fiiel  and  the  boiler ;   and  there  is,  ducting  the  hot  smoke  round  them  before 

next,  good  combustion — too  good,  indeed,  it  enters  the  chimney.     Iliat  portion  of 

for  the  distance  and  quanti^  of  the  boiler  sur&oe  exposed  to  the  smoke  can 

sur&ce  upon  which  it  is  to  act.  seldom,  in  favourable  droumBtanoes^  be 

"  It  seems  rather  paradoxical  to  assert  estimated  to  have  an  eSect  equal  to  one- 

that  the  boiler  can  be  too  close  to  the  half  of  the  same  extent  of  fire  surface ; 

fire ;  and  when  I  have  quoted,"  he  oon-  in  common  oases  it  Is  much  lem.    Count 

tinues  "  the  braasfounders'  fiimaoe  as  an  Rumford  found  the  evaporation  nearly  as 

example  of  good  combustion,  the  reply  great  when  the  circulation  of  the  smoke 

has  been,  that  the  founder  closely  but-  in  the  flue  was  totally  obetracted,  as  when 

rounds  lua  crucible  with  the  fucL     And  it  was  rapid;  and  side  flaee  he  oonaidered, 

he  does  rightly,    because    the   melting  in  most  ca^e^  useful  only  in  prerentiDg 

Kint  of  brass  is  something  like  3800°,  the  radiation  of  heat  from  uie  boiler, 

ing  fully  four  times  greater  than  the  They  are  lass  efleotiTe  in  ■maU  than  in 

red  beat  which  is  sufficient  to  excite  the  large  boilers.    Indeed,  flues  an  seldom 

repellent  action  between  metal  and  water,  introduced  into  the  former;    their  eoo- 

and  to  stop  the  farther  transference  of  nomy  (S.  heat  is  doubtful,  but  their  eCfect 

heat  from  tiie  one  to  the  other."  certain,  in  increasing  the  chances  of  acci- 

Mr  Roger^  conical  boiler,  which' is,  in  dents,  and  hastening  the  wear  of  the 

many  respects,  of  a  good  fonn,  would  be,  boiler.     The  perpendicular  smoke-flue, 

nevertheless,  Mr  Amger  thinks,  "  more  after  it  leaves  the  boiler,  may  have  an 

^^  o^                 efiective  if  set  area  double  that  of  the  sum  of  the  air- 

^'                     upon     princi-  spaoes  between  the  bars,  and  be  fitted 

pies  more  re-  with  a  regulating  damper.     The  area  for 

sembling  that  the  smoke,  when  tiie  fiunaoe  is  in  actJMi, 

in  the  annexed  will  seldom  be  more  than  the  sum  of  the 

fig.  320.     The  air-spaces.     Where  it  can  be  had,  a  deep 

simplicity     of  ash-pit  is  very  desirable;   but  whether 

the  circulation  deep  or  shallow,  it  should  in  all  cues  be 

in  this  and  the  carefidly  enclosed  by  a  door,  as  neariy 

former      case  lur-tight  as  neat  workmanship  in  fitting 

will  be  no  re-  will  make  it  The  air-valve,  which  should 

commendation  extend  nearly  the  whole  width  of  th«  door, 

to  many  per-  or  rather  the  width  of  the  air-qiaoe^ 

i  sons ;     but   I  should  be  formed  to  have  an  area,  when 

\  have,'  he  says,  Mly  open,  equal  to  the  sum  of  the  spaces 

I  "  little  fear  in  between  the  grate  bare,  and  placed  as  low 

appealing     to  down,  or  as  near  the  hearth  as  possible, 

experience  on  this  point"  The   furaaoe  door   ^ould  be  cat«fblly 

"  With  all  the  care  that  can  be  taken,  fitted  with  a  similar  valved  opening  to 

much  heat  will  unavoidably  be  lost  frxim  that  in  the  ash-pit  door." 

the  exposed  sur&oe  of  the  boiler  and  In  regard  to  the  water  nsed  to  fill 
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boilen,  dca,  care  should  be  takea  that  it 
be  nun  water,  if  poaaible,  for  all  spring  or 
hard  waters  are  impr^nated  with  matter 
which  will  soon  form  sediment  or  incrua- 
tatiooB  in  the  boiler,  and  ultimately  in 
the  pipoB  also ;  which  will  not  only  im- 
pede the  operation  of  their  working,  but 
be  attended  with  dangerous  consequenoes. 
The  inorostations  which  form  on  the  bot- 
toms of  boilers  prevent  the  water  in  them 
firom  acting  on  the  sur&ce  of  the  metal 
while  the  fire  is  acting  on  the  other  side ; 
coiueqaently,  the  bottom  is  soon  burnt 
oat,  and  the  whole  apparatus  rendered 
for  a  time  entirely  useless.  These  in- 
cnistations  usually  consist  of  carbonate 
and  sulphate  of  lime,  together  with  sul- 
phite of  soda  and  magnesia^  with  other 
saltB^  according  to  the  nature  of  the 
water  used. 

A  patent  has  recently  beeu  taken  out 
hj  Dr  Babington  of  London,  for  prevent- 
ing  incrustation  in  boilers,  by  voltaic 
ageiu^.  For  iron  boilers,  he  recommends 
a  plate  of  sdxic,  16  oz.  to  the  superficial 
foot,  to  be  attached  at  one  of  its  edges  by 
aoldier  to  the  interior  of  the  boiler ;  and 
both  sides  of  the  plates  being  left  exposed 
to  the  action  of  the  iron  and  water,  the 
▼oltaio  agency  thus  excited  is  said  to 
have  the  desired  effect 

I^  in  first  filling  a  new  boiler,  a  pint  of 
tar  be  poured  in,  and  the  boiler  then  filled 
Dp  with  the  water,  the  thin  film  of  tar 
which  floats  on  the  sur&ce  attaches  itself 
to  the  metaL  The  lime  deposits,  adher- 
ing to  the  tar  instead  of  to  the  iron,  fall 
to  the  bottom,  and  can  be  cleaned  out 
by  occasionally  emptying  the  boiler.  A 
teacupful  of  tar  thrown  into  the  boiler 
once  a  fortnight  will  in  this  way  entirely 
prevent  calcareous  incrustations. 

A  compound  of  coal-tar,  linseed  water, 
plumbago,  or  black  lead  and  soap  mixed 
together,  has  a  similar  effect 

To  dean  boilers  of  incrustations,  Hood 
leoommends  ^'a  weak  solution  of  muri- 
atic acid  (one  part  of  aeid  by  measure 
to  twenty  or  thirty  parts  of  water.) 
This,**  he  aaya,  ^^  will  reduce  the  concreted 
sediment,  and  render  it  of  easy  extrac- 
tion.* One  otmceofsal-ammoniac  to  every 
ninety  gallons  of  water,  occasionally  ap- 
plied, is  said  to  keep  them  clear  of  in- 
cmstationB.  And  it  has  been  asserted 
that  mahogany  sawdust  put  into  the 
boiler  idll  completely  answer  the  same 


purpose;  but  of  this  we  have  had  no 
practical  proof 

Dr  Ritterbandt's  invention   for   pre- 
venting crust  in  steam-boilers  has  been 
highly  efpoken    of      The   principle   on 
wMch  it  is  based  is  the  chemical  action 
which  the  muriate  of  ammonia  exerts 
upon  the  carbonate  of  Hme,  the  incrust- 
ing  material    Dr  Bitterbandt  discovered 
that,  by  introducing  muriate  of  ammonia 
into  a  boiler  containing  water  holding 
lime  in  solution,  the  carbonate  of  lime, 
instead  of  depositing  when  the  carbonic 
acid  by  which  it  was  held  in  solution  was 
expelled  at  a  high  temperature,  became 
converted  into  muriate  of  lime — a  sub- 
stance eminently  soluble^  while  the  car- 
bonate  of  ammonia,  likewise  formed  by 
the  double  decomposition,  passed  off  wilJ^ 
the  steam,  so  that  the  boiler  could  not 
fouL     The  process  is  equally  applicable 
to  fi-esh  and  salt  water.    The  inventor 
has  proved,  that  when  sea  water  is  boiled, 
the  incrustation  produced  is  not  formed 
of  salt,  but  of  calcareous  matter — the  salt 
not  depositing  imtil  the  water  has  at- 
tained a  density  far  beyond  that  at  which 
the  boilers  of  marine  engines  are  worked. 
The  object  of  the  firequent  blowing  off 
which  obtains  in  practice,  is  to  prevent 
the  accumulation  of  the  deposited  caica* 
reous  matter.     By  preventing  the  forma- 
tion of  carbonate,  by  the  addition    of 
muriate  of  ammonia,  the  necessity  of 
blowing  off  is,  to  a  great  extent,  dispensed 
with;  for  while  with  the  best-contrived 
apparatus  it  is  found  impossible  to  con- 
tinue working  at  a  density  above  20*^ 
marine  hydrometer,  with  the  plan  of  Dr 
Bitterbandt  a  density  of  60''  may  be  safely 
employed.    Three-fourths  of  the  quantity 
of  water  usually  blown  out  is  thus  econo- 
mised, and  consequently  that  proportion 
of  the  loss  of  fuel  saved    The  soundness 
of  Dr  Ritterbandt's  principle  has  stood 
the  test  of  time  and  experience.     Twelve 
months  have  elapsed  since  his  discovery 
was  brought  under  the   notice  of  the 
public,  and  in  that  time  its  operation  has 
been  tried  in  every  variety  of  way  with 
eminent  success — in  large    and  small 
steamboats,  in  stationary  and  locomotive 
engines,  working   with  water  from  all 
lo^lities— and  in  eveiy  instance  has  it 
been  found  perfectly  effective,  not  merely 
in  keeping  the  boilers,  wherever  it  has 
been  applied,  dear  of  deposit^  but  in  dis- 
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integi*aiing  tliat  which  had  formed  pre- 
viously to  its  application.  And  we 
should  be  wanting  in  justice  to  the  in- 
genious inventor,  were  we  not  to  state 
that  the  invention  has  been  tried  for 
nearly  twelve  months  upon  the  boilers 
of  the  engines  printing  tlie  Times,  work- 
ing on  an  average  of  seventeen  hours  per 
diem  throughout  the  year.  Not  only 
have  the  boilers  been  kept  perfectly  free 
from  deposit,  but  an  inoruitotion  which 
had  formed  previously  to  the  application 
of  the  invention  has  been  entirely  re- 
moved. We  can  further  state,  that  nei- 
ther the  boilers  nor  any  part  of  the  ma- 
chinery has  been  in  any,  even  in  the 
slightest  degree,  acted  upon  or  injured  by 
the  action  of  the  remedy  in  question. 

Pure  water  is  usually  employed  where- 
with to  charge  the  boiler  and  pipes; 
there  are,  however,  other  liquids  that  may, 


under  certain  circumstances,  be  employed, 
as  for  example,  where  a  veiy  high  tem- 
perature is  required.  The  advantage  of 
using  fluids  which  will  bear  a  high  tem- 
perature without  boiling,  consists  in  re- 
ducing the  quantity  of  sur&ce  neoessary 
to  produce  a  given  effect  Thus  oO  re- 
quires only  one-third  of  the  surface  neces- 
sary for  water,  and  sulphurio  acid  some- 
what less.  Oil  is,  however,  dangerous,  on 
account  of  its  inflammability;  and  sul- 
phuric acid  objectionable,  as  it  is  so  very 
corrosive. 

The  following  table,  drawn  up  by 
Tredgold,  shows  the  boiling  point  and 
temperature  of  the  heating  surface  of 
different  liquids,  when  confined  by  iron  or 
glass;  also  their  specific  heat^  or  that 
quantity  of  heat  they  can  convey,  that 
conveyed  by  an  equal  volume  of  water 
being  taken  as  1  : — 


Kind  of  Liquid. 


Water,  .... 
Sea  Water,  .... 
Brine,  .... 

Water  48,  alom  52,      . 
Water  55,  Bulphate  of  lime  45, 
Petroleum,  .... 
Linseed  oil, 
Sulphuric  acid,    . 


Specific  Heat 


.416 
.496 
.85 


BoIIiiig 
Point. 


212o 

214 

226 

220 

220 

816 

600 

605 


Qrasteit 

Temperature 

of  Suifftoe. 


190' 

192 

205 

200 

200 

285 

540 

544 


1 


Tempenfture. 


180« 

182 

192 

188 

188 

245 

510 

514 


Excellent  rules  have  been  laid  down  by 
both  Tredgold  and  Hood  to  find  out  the 
quantity  of  pipe  necessary  to  heat  a  given 
cubic  amount  of  air.  "  If  the  cubic  con- 
tent of  air  to  be  heated  per  minute,**  says 
thefirst  of  these  authorities,  ''be  midtiplied 
by  the  number  of  degrees  it  is  to  be 
warmed,  and  the  result  be  divided  by 
twice  the  difference  between  the  tempera- 
ture of  the  house  and  that  of  the  surface 
of  the  pipes,  the  result  will  be  the  feet  of 
surface  of  iron  pipe  required.  Thus,  if 
1000  cubic  feet  per  minute  are  to  be 
warmed,  and  the  extreme  case  is  sup« 
posed  to  be  that  when  the  external  air 
IS  20°,  the  house  should  be  50^;  and 
therefore  the  air  is  to  be  warmed  30" ; — 
and  with  water  the  surface  will  be  190* 
when  the  water  boib,  but  only  180"  in 
the  average  state :  therefore 


1000  X  30 


30000 


=:  116  feet  of  sor&oeu 


2(180  —  50)  ~    260 

If  we  employ  brine  for  the  same  case,  then 
1000  X  30        ,«^  .  ^ 
2(192-50)  =  ^^^  ^^• 

And  with  oil, 

1000  X  80 

2(510  -  50)  =  ^2*  ^*»* 
would  answer  the  purpose." 

"When  bright-tinned  iron,  earthen- 
ware, &c.,  are  employed  for  pipes,  much 
more  surface  is  necessary." 

"  It  is  known  from  experienoe  that  the 
heat  which  raises  the  temperature  of  1 
cubic  foot  of  water  1*,  will  heat  2850 
cubic  feet  of  air  P;  consequently  if  A  be 
the  quantity  of  air  to  be  heated  per 
minute  to  t  degrees,  and  :p  be  the  differ- 
ence  of  the  temperature  of  water  in  the 
apparatus,  then 
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kt 


^  wx;  OTf 


At 


2850  -  - .  -.    2860  « 

the  quantity  of  water  in  cubic  feet  that 
mast  flow  along  the  pipe  per  minute  to 
oipplj  the  heat ;  and  the  quantity  being 
equal  to  the  yelocity  per  minute  multi- 
plied by  the  area  of  the  pipe,  the  means 
of  knowing  whether  the  pipes  be  capable 
of  allowing  the  proper  quantity  to  flow 
along  or  not  becomes  easy;  as  well  as 
filing  the  proper  diameter.  If  any  other 
hquid  be  used,  the  number  2S50  should 
be  multiplied  by  the  specific  heat  of  that 
liquid ;  and  then  proceed  as  before. 

"  The  least  quantity  of  liquid  the  appar 
ratus  could  contain  is  double  the  quan- 
tity cooled  during  the  time  of  making 
one  circuit  in  the  pipes,  which  is  found 
by  dividing  the  quantity  tr,  as  found 
above  by  the  number  of  circuits,  or  parts  of 
a  circuity  made  in  a  minute,  and  com- 
paring the  velocity  with  the  length  of 
the  pipes.  Whatever  the  quantity  is 
in  excess  above  this  is  to  be  considered  a 
reserve  of  hot  fluid  to  afford  heat  alter 
the  fire  is  out ;  and  the  fire  must  be  so 
much  earlier  lighted  as  to  heat  this 
excess  of  water,  as  it  must  be  hot  before 
the  snrfiice  can  afford  its  effective  supply 
of  heat"  Small  boilers,  it  appears  from 
the  above  reasoning,  are  better  for  green- 
houses, and  such  structures  as  require  to 
be  speedily  heated,  than  large  ones ;  and 
moderately  large  boilers  may  be  the  best 
for  pine  and  other  stoves,  where  a  con- 
stant and  high  temperature  is  required — 
as  ihe  larger  quantity  of  water,  when 
once  heated,  retains  its  heat  longer,  and 
at  a  comparatively  small  addition  of  fueL 
It  is  entirely  owing  to  the  excess  of  fluid 
thai  hot  water  has  this  advantage  over 
steam  heat ;  and  the  knowledge  we  now 
have  of  the  heat  which  water  contains,  in 
proportion  to  its  temperature,  enables  us 
to  calculate  the  time  the  cooling  of  the 
fluid  will  maintain  the  heat  of  a  house. 

Hoody  who  is  excellent  authority  upon 
heating,  has  made  the  following  calcu^ 
lation  as  to  the  quantity  of  pipe  required 
to  heat  a  given  space,  founding  his  esti- 
mate upon  computation  of  the  specific 
heat  of  gases  compared  with  water. 
EYeiy  sulwtanoe,  it  is  well  known,  has  its 
peculiar  specific  heat  ''Now,  1  cubic 
foot  of  water,  by  losing  1*  of  its  heat, 
^11  nuse  the  temperature  of  2990  cubic 
6etof  dry  air  the  like  extent  of  l"";  and 


by  losing  10*  of  its  heat,  it  will  niise  the 
temperature  of  2990  cubic  feet  of  air  10^, 
or  29,900  cubic  feet  1%  and  so  on."  He 
calculates  the  quantity  of  heat  lost  by 
radiation,  and  imperfect  fitting  of  doors 
and  sashes,  but  makes  no  allowance  for 
the  supposed  loss  of  heat  by  the  laps  of 
the  glass  in  houses,  such  as  plant  and 
pine  stoves,  where  a  great  degree  of 
humidity  is  maintained,  as  the  condensed 
steam  running  down  the  inside  of  the 
roof  fills  the  spaces  between  the  laps,  and 
prevents  the  escape  of  the  heated  air. 
The  calculation  in  the  quotation  above 
refers  only  to  dry  air,  such  as  that  of 
rooms  and  airy  plant-houses,  where  only 
a  limited  quantity  of  water  is  employed ; 
but  in  such  as  are  much  saturated  with 
moisture,  the  case  is  somewhat  different 
Taking  the  temperature  of  the  latter  at 
60",  the  same  amount  of  heat  that  would 
have  heated  2990  cubic  feet  of  dry  air 
will  only  raise  the  temperature  of  2967 
cubic  feet  of  saturated  air  to  the  same 
degree;  because  the  latter  number  of 
feet  of  saturated  air  will  contain  67. cubic 
inches  of  water,  which  will  absorb  as 
much  heat  before  being  converted  into 
vapour  as  would  raise  the  temperature 
of  115.922  cubic  feet  of  air  1*.  This 
Mr  Hood  estimates  to  be  equal  to  the 
entire  heat  that  46  feet  of  4-inch  pipe 
will  give  off  in  ten  minutes,  when 
its  temperature  is  140  degrees  above 
that  of  the  air.  ''  The  glass  will,  how- 
ever, cool  mush  less  of  this  saturated  air, 
than  of  dry  air,  for  the  mixture  of  air 
and  vapour  has  greater  specific  heat  than 
dry  air."  In  conservatories  and  forcing- 
houses,  the  quantity  of  air  to  be  warmed 
per  minute  must  be  1^  cubic  feet  for  each 
square  foot  of  glass  which  the  building 
contains.  The  quantity  of  air  to  be 
heated  being  ascertained,  the  requisite 
length  of  pipe  may  be  foimd  by  the  fol- 
lowing rule : — 

"Multiply  125  by  the  diferenee  be- 
tween the  temperature  at  which  the 
[house  or]  room  is  proposed  to  be  kept 
when  at  its  maximum,  and  the  tempera- 
ture of  the  external  air,  and  divide  this 
product  by  the  difference  between  the  tem- 
perature of  the  pipes,  and  the  proposed 
temperature  of  the  room  [or  house] :  then, 
the  quotient  thus  obtained,  when  multi- 
plied by  the  number  of  cubic  feet  of  air 
to  be  warmed  per  mintOe,  and  this  pro- 
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duct  dinded  by  222,  will  give  the  inim-^ 
ber  of  feet  in  lensfk,  of  pipe  4  inches 
diameter,  which  wiu  produce  the  deeired 
effect"  If  3-inch  pipes  be  used,  then 
the  number  of  feet  of  4-inch  pipe  must 
be  multiplied  by  1.33;  and  in  regard  to 
2-inch  pipes,  the  number  of  feet  of  4-inch 
pipe  is  to  be  multiplied  by  2; — ^the 
length  of  3-inch  pipe  being  one-third,  and 
the  length  of  2-inch  pipes  being  double 
that  of  4-inch,  the  temperature  being  all 
the  same. 

Mr  Neeve^  long*  principal  assistant  to 
the  late  Mr  Tredgold,  asserts  that  he 
proved  by  calculation  that  a  boiler  3^  feet 
long;  1  foot  2  inches  deep,  1^  feet  wide, 
and  178  feet  lineal  of  4-inch  pipe,  would 
be  quite  sufficient  to  heat  a  peach-house 


containing  7600  cubic  feet  of  air  to  5&*f 
supposing  the  external  temperature  to  be 
as  low  as  20^  Fahrenheit  scala 

The  following  table  has  been  drawn  up 
by  Mr  Hood,  and  cannot  feil  of  being 
acceptable  to  all  those  interested  in  heat- 
ing. 200^  Fahrenheit  is  the  assumed 
heat  of  the  pipes  in  this  table,  that  being 
the  temperature  at  which  they  can  most 
easUy  be  maintained.  **  When  the  quan- 
tity of  air  to  be  warmed  per  mimae  is 
greater  or  less  than  1000  cubic  feet,  the 
proper  quantity  of  pipe  will  be  found,* 
Mr  Hood  observes,  ''by  multiplying  the 
length  given  in  the  table,  by  the  number 
of  cubic  feet  of  air  to  be  wanned  per 
nUnut$f  and  dividing  that  product  bv 
1000.- 


Tablb  of  the  Quufirar  of  Fifb,  4  inches  diameter,  which  will  heat  1000  cable  feet  of  oif 
per  minute  any  roquired  nvmber  of  dagreee^  the  temperature  of  the  pipe 
being  200''  Fahrenheit. 


TBlfFEBATURB  OF 

T 

TURl  A 

I  TBS  I 

IB  Ksn 

. 

T  WHIC] 

bOpX  m  BB^tUIBED  TO  ] 

EZTXBNAL  Ant. 

45* 

50* 

56» 

60» 

65" 

70o 

750 

80» 

85* 

90- 

Fei 

rtqf/Hj 

tt$rtq%i 

redf&ri 

On4  Tkomandftet  of  A 

<r. 

10* 

126 

150 

174 

200 

229 

259 

292 

828 

867 

409 

12« 

119 

142 

166 

192 

220 

251 

283 

818 

857 

399 

14" 

112 

185 

159 

184 

212 

242 

274 

809 

347 

388 

16» 

105 

127 

151 

176 

204 

288 

265 

800 

387 

378 

W 

98 

120 

148 

168 

195 

225 

256 

290 

828 

368 

20* 

91 

112 

185 

160 

187 

216 

247 

281 

318 

358 

22* 

88 

105 

128 

152 

179 

207 

288 

271 

808 

847 

24* 

76 

97 

120 

144 

170 

199 

229 

262 

298 

337 

26* 

69 

90 

112 

186 

162 

190 

220 

258 

288 

327 

28* 

61 

82 

104 

128 

154 

181 

211 

243 

279 

317 

SO' 

54 

76 

97 

120 

145 

178 

202 

234 

269 

307 

32' 

47 

67 

80 

112 

187 

164 

198 

225 

259 

296 

S4« 

40 

60 

81 

104 

129 

155 

184 

215 

249 

286 

»€• 

82 

52 

78 

96 

120 

147 

175 

206 

289 

276 

88* 

25 

45 

66 

88 

112 

188 

166 

196 

280 

266 

40* 

18 

87 

58 

80 

104 

129 

157 

187 

220 

255 

42* 

10 

80 

50 

72 

95 

121 

148 

178 

210 

245 

44« 

8 

22 

42 

64 

87 

112 

189 

168 

200 

235 

46* 

16 

34 

56 

79 

103 

180 

159 

190 

225 

48» 

7 

27 

48 

70 

95 

121 

150 

181 

214 

50^ 

19 

40 

62 

86 

112 

140 

171 

204 

52» 

11 

32 

54 

77 

108 

131 

161 

194 

•  • 


To  aaoertain  by  the  above  table  the  quantity  of  pipe  which  will  heat  1000  oabto  feet  of  air 
per  minute,  find,  in  the  first  column,  the  temperature  correq^nding  to  that  of  tiie  erteraal  air, 
and,  in  one  of  the  other  columns,  find  the  temperature  of  the  room;  then,  in  this  latter  column, 
and  on  the  line  which  corresponds  with  the  external  temperature,  the  required  number  of  feet  of 
pipe  will  be  found. 
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There  are  other  rules  laid  down  for 
GBlcukting  the  length  of  pipe  required 
for  heating  any  extent  of  hothouses ;  but 
although,  perhaps,  sufficiently  correct  for 
ordinary  purposes,  they  are  &r  less  scien- 
tific than  those  already  noticed.     Thus, 
for  example,  for  a  hothouse  to  be  heated 
to  about  60^  divide  the  cubic  contents  of 
the  space  to  be  heated  by  30;  when  70° 
to  75"*  of  heat  is  required,  divide  by  20; 
and  when  75**  to  80°,  by  IS—the  quotient 
vill  ^76  the  length  of  4-inch  pipe  re- 
quired.   If  3-inch  pipes  are  used,  add 
one-third;  if  2-inch  pipes,  double  the 
length  of  the  4-inch  pipa 

The  foregoing  calculations,  dbc.,  have 
been  made,  presuming  the  buildings  are 
of  the  ordinary  construction,  and  neither 
buried  underground  nor  subject  to  exces- 
sive damp.  If  buried  much  under  the  sur- 
face, unless  great  precautions  have  been 
taken  to  keep  the  walls  dry,  much  heat  will 
be  lost  by  abstraction ;  and,  if  the  walls  are 
damp,  a  great  deal  of  the  heat  is  lost  in 
evaporating  the  moisture ;  for  it  has 
been  ascertained  that  it  will  take  as  much 
beat  to  vaporifle  one  gallon  of  water  from 
the  walls  of  a  building  as  would  raise  the 
temperature  of  47,840  cubic  feet  of  air 
P.  Pits  and  hothouses,  which  may  be 
seldom  heated,  and  then,  perhaps,  only 
in  the  time  of  frost  or  wet  weather, 
will  take  a  much  longer  time  to  heat 
than  those  that  are  constantly  in  opera- 
tion. 

The  following  calculations  have  been 
made  by  Mr  Forsyth  as  to  the  propor- 
tions the  surface  of  pipe  should  bear  to 
the  cubic  contents  of  air  to  be  heated. 
He  says,  "I  consider  I  square  foot  of 
pipe"  to  10  cubic  feet  of  air  to  be  heated 
'^ necessary  for  pines;  1  foot  in  12  for 
grapes;  1  foot  in  15  for  peaches;  and 
I  foot  in  24  to  keep  the  frost  from  green- 
bonse  plants,  when  the  thermometer  in 
the  open  air  fia.lls  to  zero." 

The  following  are  the  calculations  of 
Hr  Scott,  the  inteliigent  superintendent 
of  the  g^udens  at  Leigh  Park,  Hants,  re- 
garding the  proportion  of  hot-water  piping 
to  heat  certain  capacities :  **  In  stoves  of 
considerable  dimensions,  containing  from 
dO,000  to  60,000  cubic  feet  of  air,  having 
a  sar&ce  of  glass  (including  rafters  and 
sash  bars)  in  the  proportion  of  1  square 
foot  of  glass  to  10  cubic  feet  of  air,  the 
proportion  of  1  foot  of  4-inch  pipe  to  5.33 
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feet  of  glass  will  be  ample  heating  surface 
to  maintain  a  minimum  temperature  of 
60^  during  seyere  weather.  But  in  a 
house  containing  from  10,000  to  15,000 
cubic  feet  of  air,  with  a  surface  of  glass 
in  the  proportion  of  1  foot  of  glass  to 
6.75  feet  of  air,  the  proportion  of  1  foot 
of  pipe  to  3  feet  of  glass  will  be  required 
to  maintain  a  minimum  temperature  of 
60®  or  65®,  provided  covering  be  not  used. 
In  vineries  and  peach-houses  the  quan- 
tity of  heating  surface  required  will 
very  much  depend  on  circumstances,  as 
whether  they  are  detached  or  connected 
in  a  range,  also  whether  the  crop  is 
wanted  early  or  late ;  but  1  foot  of  pipe 
to  4  feet  of  glass  will  be  a  fisur  average  for 
vineries,  and  1  foot  of  pipe  to  5  feet  of 
glass  for  peach-houses.  Conservatories 
and  greenhouses,  according  to  size  and 
other  circumstances,  will  require  1  foot 
of  4-inch  pipe  to  5  or  6  feet  of  glass. 
If  flues  be  preferred,  I  should  consider 
1  foot  of  an  ordinaiy  flue  equal  to  2  feet 
of  a  4-inch  pipe.  In  pits  or  small  forcing- 
houses,  where  covering  can  be  easily 
applied  at  night,  the  proportion  of  1  foot 
of  pipe  to  4  or  5  feet  of  glass  will  main- 
tain a  minimum  temperature  of  60  V— 
Journal  of  HoriieuUurctl  Society, 

Pipes  used  for  hothouse  purposes  should 
be  made  of  what  is  called  hard  cast-iron, 
as  it  resists  oxidation  nearly  three  times 
as  long  as  soft  or  common  cast-iron,  and 
fully  as  long  as  wrought  iron  does.  The 
latter  is  seldom  or  never  used  for  pipes, 
but  for  boilers  it  frequently  is.  Galvan- 
ised hard  cast-iron  pipes  would  be  a  great 
improvement 

To  prevent  oxidation  is  a  most  impor- 
tant matter,  as  it  not  only  in  time  destroys 
the  pipes,  but  it  prevents  the  radiation  of 
heat  from  them.  Many  experiments 
have  been  tried  with  a  view  to  this,  but 
with  no  very  satisfactory  result  It  is 
probably  the  best  way  to  keep  the  sur- 
&oe  of  the  pipes  always  clean  by  a  free 
use  of  piunice  stone.  To  paint  pipes 
with  lead  paint,  although  it  is  often  done, 
appears  to  be  injurious,  as  it  prevents  the 
fr^  radiation  of  heat;  and  Hood  conjec- 
tures this  to  arise  ''  from  the  total  change 
of  state  which  the  lead  undergoes  by  its 
chemical  combination  with  the  carbonic 
acid  in  the  process  of  making  it  into  white 
lead.  Practically,"  he  continues,  ''it  is 
found  to  have  an  injurious  tendency  on 
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the  free  radiation  of  heat  from  most 
bodies,  vaiying,  however,  with  their  radi- 
ating powers.  On  a  good  radiator  its 
efiects  are  the  most  injurious;  on  a  bad 
one,  less  so;  but  its  use  should  be  avoided 
as  much  as  possible  in  all  cases  where  the 
free  radiation  of  heat  is  the  object  in 
view."  Ainger,  also  an  excellent  authority 
on  such  matters,  treats  this  subject  lightly, 
however,  and  observes,  ''The  colour  and 
texture  of  the  pipe  sur&oes,  with  refer- 
ence to  radiating  powers,  have  been  some- 
times insisted  on;  but  these  are  refine- 
ments of  little  value.  The  differences  in 
radiating  power  are  veiy  trifling  till  we 
arrive  at  polished  metaUic  surfaces,  and 
these  are  not  likely  to  be  adopted.  Pipes 
are  usually  covered  with  black  paint;  but 
almost  any  material,  and  any  colour,  will 
do  equally  well."  Our  own  practice  is  to 
use  anti-corrosive  painty  which  is  pre- 
pared without  any  white  lead  whatever, 
and  has  decidedly  the  advantage  over  ail 
other  paints  of  resisting  the  effects  of 
oxidation.  The  late  Mr  Lymbum  ob- 
serves, on  the  radiating  power  of  pipes, 
**  When  the  radiating  power  of  lamp-black 
is  100,  polished  iron  is  estimated  at  15; 
and  though  rough  cast-iron,  and  oxidised 
on  the  sur&ce,  will  be  much  more,  still  it 
would  add  greatly  to  the  effect  to  have 
them  coated  with  lamp-black." 

Sir  Joseph  Paxton  appeared  to  be  at 
one  time  in  &vour  of  elliptical  pipes  cast  as 
thin  as  possible,  and  also  observes,  (''Maga- 
zine of  Botany,"  voL  iL  p.  253,)  "  that  tMn 
sheet-copper  ones  are  &r  superior,  and  in 
the  end  the  most  economical."  He  also 
says,  "  Zinc,  though  otherwise  an  excellent 
material,  is  not  well  suited  for  elliptical 
pipes;  it  becomes  so  soft  at  the  tempera- 
ture of  boiling  water  that  they  soon,  the 
lower  ones  especially,  change  tiieir  shape 
and  become  nearly  round.**  This,  how- 
ever, we  think,  is  caused  in  a  great  de- 
gree by  the  expansive  force,  or  pressure 
of  the  water  in  them.  Zinc  pipes  we 
cannot  recommend,  as  they  are  so  liable 
to  accidents  and  decay. 

Leaden  pipes  may  be  very  advantage- 
ously employed  for  heating  pits,  &c.;  but 
they  should  not  exceed  2i  inches  in 
diameter ;  and  where  a  considerable  tem- 
perature is  required,  two  or  more  courses 
of  them  may  be  used.  Their  advan- 
tages are,  a  total  absence  of  oxidation 
and  rapidity  in  heating;  and,  from  being 


in  long  lengths,  fewer  joints  will  be  re- 
quired. 

Bartk&nfoare  Pipe*  have  been  employ- 
ed in  many  cases  as  a  substitute  for  cast- 
iron  ones,  and  even  earthenware  boilen 
have  been  used.  An  instance  of  the 
former  occurs  in  the  gardens  of  J. 
Greenall,  Esq.,  employed  to  heat  a  pit 
between  30  and  40  feet  in  length.    A 

Eortion  of  these  pipes,  which  are  of 
krge  dimensions,  is  introduced  into  a 
vault  below,  for  affording  moist  bottom 
heat  These  have  openings  in  their 
upper  Bur£Eu;e  for  the  escape  of  a  mode- 
rate quantity  of  steam;  tiie  others  are 
conveyed  round  the  pit  in  the  usual 
manner,  and  supply  dry  heat.  In  con- 
necting earthenware  pipes  with  metallic 
boilers,  it  is  advisable  to  connect  the 
pipe  with  a  block  of  stone,  perforated  at 
one  side  to  the  size  of  the  pipe,  and  at 
the  other,  to  the  size  of  the  nozzle-pipe 
of  the  boiler.  This  last  joint  should  be 
put  together  upon  the  union-screw  prin- 
ciple, to  prevent  leakage  from  a  difierence 
in  the  expansion  of  the  materiala  Where 
earthenware  boilers  are  used,  this  pre- 
caution is  unnecessary. 

Earthenware  evaporating  pans  are  very 
frequently  used.  The  annexed  diagram, 
fig.  321,  will  explain  their  merits.     They 
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are  manufactured  of  common  potteiy- 
ware,  and  are  each  about  15  inches  long, 
and  5  inches  wide,  with  a  concave  bottom 
to  fit  upon  4-inch  water-pipes ;  they  are 
placed  in  various  parts  of  the  houses. 
When  filled  with  water,  they  continue  to 
give  out  a  genial  and  uniform  vapour, 
and  of  course  are  not  liable  to  rust,  or 
any  of  the  objections  raised  against  the 
metallic  pans  .usually  employed  for  this 
purpose.  The  only  finult  we  have  to 
those  above  noted  is,  that  they  are 
rather  too  small;  but  this  is  a  &ult 
readily  remedied,  or  a  greater  number 
of  them  may  be  employed.  Supplying 
humidity  to  the  atmosphere  of  a  hothouse 
is  much  better  effected  by  the  use  of 
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eraporating  pans,    than   by  the  direct 
admission  of  steam  from  the  boiler,  and 
much  more  gradually  and  permanently 
than  by  pouring  water  on  the  pipes,  or 
indiscriminately  syringing  the  house  all 
oTer.    The  idea  of  increasing  the  humi- 
dity of  hothouses  is  almost  coeval  with 
the  application  of  steam  as  a  heating 
power.      With    some    this    practice    of 
admitting  steam  took  its  origin  from  an 
idea  that»    if  a  portion  of  vapour  was 
thrown  into  the  house  direct  from  the 
boiler  or  pipes,  an  additional  degree  of 
heat  would  be  difi^ised  through  the  struc- 
ture ;  others  applied  it  with  the  view  of 
destroying  insects  on  the  plants ;  while 
a  few  only  saw  the  necessity  of  employ- 
ing it  to  increase  the  humidity  by  coun- 
teracting the  drying  effects  of  the  heat 
in  the  housa      "  The   device   proved, 
at  leasts   that    gardeners   began  to  be 
conscious  of  the  unnatural  dryness  of  the 
atmosphere  of  these  houses,  and,  anxious 
for  any  expedient,  however  unnatural,  to 
counteract  it,  and  considering  the  state 
of  many  plant-houses,  it  is  not  surprising 
that  its  efiects,  as  occasionally  employed, 
should,  for  a  while  at  leasts  be  apparently 
beneficial.      Food,  though  scalding  hot, 
and  rather  unwholesome,  is  better  than 
absolute  starvation  to  plants  as  well  as 
men;  but,  nevertheless,   it  is  my  firm 
conviction  that  steam  is  invariably  inju- 
rious in  a  greater  or  less  degree,  and  will 
speedily  be  found  so  even  by  those  who 
at  first  had  every  reason  to  be  satisfied 
with  its  effects.     I  have  repeatedly  tried 
it  myself    tinder   divers  modifications, 
and  have  never  fisdled,  sooner  or  later, 
to  perceive  its  injurious  effects.     Indeed, 
its  injuries  are  for  the  most  part  not  long 
in  manifesting  themselves.  The  only  case 
in  which  it  is  not  evidently  injurious  is 
in  large  houses,  where  the  volume  of  air 
is  great,  and  the  steam  is  converted  into 
vapour  long  before  it  reaches  the  plants — 
for  it  must  ever  be  borne  in  mind  that 
steam   from    close   boilers,    and   water 
heated  in  open  vessels,  are  essentially 
different  things.    Both  are  alike  liquids, 
and  both  aeriform,  and  there  the  resem- 
blance ends.     Caloric  in  a  sixfold  propor- 
tion has  entered  into  the  composition  of 
steam,  in  the  form  of  latent  heat,  which 
in  dischai^ged  amongst  the  plants,  when 
the  steam  is  reconverted  into  vapour/' — 
KoGERS,  in  Cfard,  Mag. 


The  same  excellent  authority  fiEu-ther 
remarks,  that,  under  certain  modifica- 
tions, steam  may  be  employed  by  causing 
it  to  be  discharged  into  a  space  between 
the  real  and  the  false  bottom  of  a  water- 
cistern  6  inches  deep,  and*  having  not 
less  than  4  superficial  feet  of  sur&ce.  The 
false  bottom  of  this  cistern  is  to  be  of 
wire  or  zinc,  pierced  with  very  fine  holes, 
and  2  inches  above  the  real  bottom.  The 
cistern  is  to  be  filled  with  water,  and  the 
steam  introduced  into  the  space  between 
these  bottoms,  when,  by  heating  the 
water^  it  will  induce  the  giving  off  an 
abundance .  of  vapour,  in  a  state  very 
beneficial  to  the  plants.  It  is  in  this 
modified  way  that  the  admission  of  steam 
is  recommended  by  Mr  Rogers  in  the 
case  of  his  conical  boiler. 

Mr  Beaton  has  suggested  the  applica- 
tion of  steam  highly  impregnated  with 
tobacco  or  sulphur,  for  the  destruction 
of  insects ;  and  we  have  found  the  bene- 
ficial effects  of  mixing  sulphur,  and  also 
the  unrolled  leaves  of  tobacco,  in  evapo- 
rating panfi,  placed  on  the  top  of  the 
pipes — as  well  as  the  fertilising  effects  of 
guano,  pigeon-dung,  and  urine,  used  in 
the  same  way.  The  ammoniacal  fumes 
given  out  by  the  use  of  these  latter  bring 
the  atmosphere  of  a  hothouse  or  pit  to 
about  the  same  state  as  did  the  old- 
fashioned  dung-beds,  known,  notwith- 
standing their  dirty  appearance,  and 
great  waste  both  of  labour  and  manure, 
to  be  so  pre-eminently  valuable  for  the 
restoration  of  sickly  plants,  the  vigorous 
growth  of  healthy  oncEf,  and  the  total 
destruction  of  insects. 

We  have  already  stated  that  earthen- 
ware boilers  and  pipes  have  been  recom- 
mended ;  and  indeed  there  are  instances 
of  their  being  in  use,  and  fully  answering 
the  expectations  of  those  who  have  re- 
commended them.  We  have  also,  in 
another  part  of  this  work,  spoken  of  the 
cements  used  for  joining  metallic  boilers 
and  pipes.  The  following  is  used  in 
forming  connections  between  earthenware 
boilers  and  pipes  of  the  same  material : — 
red  or  white  lead,  painting  over  the  parts 
to  be  brought  together  two  or  three  times 
with  oil,  so  that  the  parts  to  be  joined 
may  be  well  saturated.  Cotton  wool  has 
been  recommended  to  be  mixed  with  the 
lead,  which  has  the  effect  of  preventing  it 
from  cracking.    This  latter  preparation 
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has  been  used  to  stop  leaks  both  in  iron 
and  earthenware  pipes,  securing  it  well 
with  twine  or  cord.  Water  should  not 
be  put  into  them  for  a  few  days  after  the 
joints  are  made,  nor  indeed  until  the  lead 
has  become  quite  dry  and  hard. 

Cement  of  the  best  quality,  mthoiu  any 
mixture  of  sand,  will  stand  any  heat  com- 
municated by  hot-water  apparatus.  It 
is  of  consequence  to  have  it  applied  as 
quickly  after  it  is  made  as  possible. 

Another  cement  for  earthenware  pipes 
is  thus  prepared : — Mix  one  pint  of  sweet 
milk  with  two  pints  of  butter  milk ;  set 
them  on  the  fire  till  they  are  curdled; 
strain  them,  and  save  the  curd;  poimd 
some  lime  very  fine,  and,  after  passing  it 
through  a  fine  sieve,  mix  it  and  the  curd 
till  they  become  a  dough ;  dry  the  pipes, 
and  afterwards  apply  the  cement 

In  the  case  of  garden  walls  heated  by 
hot-water  pipes,  and  indeed  in  pits  that 
may  be  for  a  time  during  winter  not  in 
use,  it  will  be  well  to  draw  ofif  the  water 
from  them,  to  prevent  their  bursting  by 
the  expansion  of  fi-ost  This  precaution 
is,  however,  imnecessary  where  the  pipes 
are  in  houses,  and  where  the  temperature 
is  not  likely  to  fall  below  32^  For 
greater  safety,  all  boilers  should  be  fur- 
nished with  a  waste-pipe  inserted  in  their 
bottom,  so  that  the  water  may  be  with- 
drawn when  required.  Should  obstruc- 
tions arise  that  might  be  diffictdt  to  over- 
come, recourse  may  be  had  to  a  siphon 
formed  of  a  flexible  tube — a  gas-pipe,  for 
example.  The  former  is,  however^  the 
simplest  and  most  effectual  means. 

Stopcocks  are  of  various  constructions, 
and  are  usefully  employed  in  changing 
the  course  of  circulation  from  one  pipe  to 
another.  They  are  seldom  used,  how- 
ever, for  graduating  the  temperature,  as, 
by  diminishing  the  internal  capacity  of 
the  pipe,  the  velocity  of  the  fluid  is 
increased.  Hood  gives  the  following 
data :  **  In  most  cases,  a  cock  of  2  inches 
diameter  will  be  sufficiently  laige  to 
use  with  pipes  4  inches  in  diameter, 
and  a  cock  of  H  inches  diameter  with 
pipes  of  3  inches;  but  for  very  small 
pipes,  the  relative  proportions  should 
perhaps  be  more  nearly  equal,  on  account 
of  the  increased  friction."  One  of  the 
best  of  these  is  that  of  Mr  Rogers,  fig. 
322,  which  has  the  merit  of  not  impeding 
the  circulation,  as  all  cocks  must  be  liable 


to  do  when,  on  being  turned,  they  dimi- 
nish the  opening  through  which  the  water 
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flows.    To  the  box  or  hollow  plug  a  is 
fitted  a  valve  perfectly  water-tight,  and 
which  is  opened  or  shut  by  the  handle 
sliding  through  a  stuffing-box  in  the  end 
of  the  plug.    It  appears,  however,  to  re- 
quire to  be  placed  at  the  elbows  or  turns 
of  the  pipes ; — this,  unless  in  certain  cases, 
can  be  no  great  objection.    One  of  the 
most  economical,  and,  at  the  same  time, 
one  of  the  simplest  modes  of  shutting  off 
circulation  in  pipes,  is  to  have  a  small 
cistern  cast,  to  which  the  pipes  are  to  be 
attached.    This  cistern  is  to  have  a  mov- 
able cover,  with  a  half-inch  flange  bent 
downwards,  so  as  to  fit  into  a  groove  run- 
ning round  the  top  of  the  dstem ;  and 
this  cover,  when  placed  on  the  cistern, 
and  the  groove  fiUed  with  water,  will 
form  a  tight  steam-joint    When  it  is 
desirable  to  shut  off  one  or  aU  of  the 
pipes,  a  wooden  or  cork  stopper  is  to  be 
put  in  their  orifices.     These,  being  non- 
conductors, will  prevent  the  heat  from 
passing  from  the  cistern  to  the  pipes  by 
conduction,  and  will  completely  cut  off 
circulation.    Where  these  can  be  conve- 
niently attached,  no  other  stopper  is  equal 
to  them.    For  single  pipes,  sometimes  an 
oblong  cistern,  1  foot  in  length  and  6 
inches  wide,  is  cast  on  them,  with  a  oover 
as  above;  and  this  is  found  to  answer 
all  useful  purposes  as  well  as  methods  of 
greater  complexity  and  expense.    In  no 
department  is  the  apparatus  for  heating 
by  hot  water  more  defective  than  in  that 
of  stopcocks ; — ^many  expensive  and  ineffi- 
cient illustrations  of  them  might  be  given. 
Fig.  323  gives  a  section  and  cross  sec- 
tion of  the  stopcocks  we  had  constructed 
especially  for,  and  used  at,  Poltalloch, 
and  which    are  very  complete,  having 
six  waterways  each — that  is,  three  flows 
and  three    returns.      They  are  placed 
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(t  the  jtmotion  of  three  sets  of  double  the  part  of  the  stopper  marked  g  od  the 

pipea— oneoneaohsideofahigh-preBsure  cross  section  ia  in  the  position  shown  in 

Wler;  and  they  allow  the  water  to  flow,  the  fig.,  the  cock  is  open  in  erary  direc- 

or  check  it,  as  may  be  required.     When  tion,  allowing  the  water  to  flow  freely 

Fig.  823. 


from  the  boiler  along  the  pipe  a,  and 
tbrMi^  the  cock  into  h  and  c,  returning 
■gain  by  0  and/ in  the  under  part  of  the 
eock,  aud  into  the  under  part  of  the  boiler 
b;  the  main  return  d.  When  g  b  turned 
round  in  front  of  pipe  4,  no  circulation 
taka  place  in  that  direction  ;  the  whole 
water  then  flows  along  the  pipe  e,  and  re- 
tnim  by  the  under  part  of  the  cock  / 
ud  into  the  boiler  by  d.  When  g  is 
placed  in  front  of  e,  the  flow  and  return 
b  there  stopped,  and  the  water  flows  aud 
returns  by  h  and  « into  the  cock,  and  into 
the  under  part  of  the  boiler  by  d,  as  indi- 
cated by  the  arrows  shown  on  section. 
And  again,  when  g  is  placed  in  front  of  a, 
all  connection  with  the  cock  is  cut  off, 
■nd  the  water  &om  the  boiler  flows  along 
the  other  set  of  pipes  situated  on  the  left 
hand  of  the  boiler,  which  can,  in  this 
ease,  be  more  quickly  heated  if  required. 
These  cocks  are  made  for  4-inch  pipes, 
■nd  are  bored,  turned,  and  ground  very 
eiactly,  to  prevent  any  heating  from  the 
difierent  branches.  They  are  solid  in  the 
bottom,  which  prerenta  leaking,  and  have 
a  close  cover  ground  into  the  outer  case, 
and  on  to  the  top  of  the  movable  stopper. 

Some  of  these  stopcocks  are  made  to 
orculate  along  a,  and  return  down  through 
the  stopper  to  the  boiler  by  i,  without 
going  into  any  of  the  other  branches. 
These  latter  have  not  the  branches  h  or  ». 

Stopcocks  are  both  on  expensive,  and 
often  an  unsatisfitctory  part  of  a  heating 
■pparatns.  One  of  the  simplest  substi- 
tutes is  thus  described  by  Tomlinson,  and 


may  be  made  applicable  where  two  or 
more  hothouses  are  to  be  heated  by  the 
same  boiler,  or  where  bottom  and  atmo- 
spheric heat  is  supplied  from  the  same 
source:  "To  effect  this,  a  small  open 
cistern,  a,  should  be  placed  on  top  of  the 
boiler  h,  as  shown  at  fig.  324,  and  from 
the  bottom  of  this  cistern  the  various 


Fig.  S21. 


flow-pipes  are  made  to  branch  off. 
this  means,"  he  says,  "the  expense  of 
stopcocks  or  valvee  is  avoided;  for  by 
driving  a  wooden  plug  into  one  or  more 
of  the  pipes  which  open  into  the  cistern, 
the  circulation  will  be  stopped  until  tlie 
apparatus  is  heated; — but  m  that  case, 
water  will  flow  back  through  the  return- 
pipe.  This,  however,  may  be  prevented, 
by  bending  a  lower  portion  of  the  return- 
pipe  into  Uie  form  of  an  inverted  siphon, 
as  shown  in  the  figure.  This  will  not 
prevent  the  circulation  when  the  flow- 
pipe  is  open  ;  but  if  that  be  cloeed  by  a 
plug  in  the  dstem,  the  hot  water  will  not 
return  back  through  the  lower  pipe.  Any 
sediment  that  may  accumulate  in  the 
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Pig.  826. 


Pig.  827. 


Fig.  828. 


siphon  may  be  remoyed  from  time  to 
time,  by  tcJLing  off  the  cap  c  at  the  lower 
part  of  the  bend." 

Pipes  are  connected  in  varions  ways ; 
the  foUowing,  however,  are  the  principal, 

— viz,,  the  flange- 
Pig.  325.  joint,  fig.  325 ;  the 

spigot  -  and  -faucet, 
or  socket-joint,  ^g, 
326  j  the  thimble- 
join^  fig.  327 ;  and 
the  saddle-joint,  fig. 
328.  The  flange- 
joint  is  made  by 
placing  some  elastic 
substance,  such  as 
felt,  pasteboard, 
rope  -  yam,  caout- 
chouc, well  -  satu- 
rated with  white- 
lead  and  drying  oil, 
between  the  flanges, 
and  bringing  them 
firmly  together  by 
means  of  three  or 
foiu'screw-bolts  and 
nuts.  This  joint 
presents  a  clumsy 
appearance;  but  it 
has  the  advantage 
of  beingeasily  taken 
asunder,  and  hence 
is  valuable  when  pipes  are  laid  down  for 
temporary  purposes. 

The  spigot-and-fauoet,  or  socket-joint, 
is  the  neatest  and  strongest^  but  can 
scarcely  be  separated  when  once  made, 
unless  joined  with  lead  instead  of  rust, 
which  is  found  to  make  a  secure  and  per- 
manent joining. 

The  composition  generally  used  to 
pack  this  joint  with  is  called  rust  or 
borings  by  tradesmen,  and  is  a  mixture 
of  iron  borings  with  sulphur  and  sal- 
ammoniac.  The  following  are  the  pro- 
portions given  by  Buchanan  in  "  Essays," 
p.  177  : — "  To  make  iron  cement,  40 
parts  by  weight  of  iron  borings  are  to 
be  added  to  1  part  of  sal-ammoniac  and 
^  part  of  flowers  of  sulphur,  well  mixed 
together,  and  beaten  up  like  putty. 
Much  sulphur  renders  the  composition 
biittle.  When  a  considerable  time  can 
be  allowed  for  the  cement  to  diy  in  the 
joint,  before  steam"  or  hot  water  "is 
admitted  into  the  pipe,  a  smaller  propor- 
tion of  sulphur  may  be  used." 


Mr  Peckstone  has  given  slightly  dif- 
ferent proportions  in  "  Practical  Treatise 
on  Gas-Lighting,"  p.  340.  "The  iron 
borings  are  to  be  pounded  in  a  mortar 
until  they  are  fine  enough  to  pass  throu^ 
a  fine  sieve ;  then,  with  1  lb.  of  these 
borings,  so  prepared,  mix  2  ounces  of 
sal-ammoniac  in  powder,  and  1  ounce  of 
flowers  of  sulphur,  by  rubbing  them  well 
together  in  a  mortar;  afterwards  keep 
the  mixture  dry  till  it  is  wanted  for  use. 
When  it  is  to  be  used,  for  every  part,  by 
measure,  take  20  parts  of  iron  borings, 
prepared  as  prescribed,  and  mix  tbe 
whole  well  together  in  a  mortar,  and 
bring  the  compound  to  a  proper  consis- 
tence by  pouring  water  gently  over  it  as 
it  is  mixing.  It  is  then  to  be  applied 
between  the  flanges  by  a  blunted  caulk- 
ing-iron,  where  it  is  to  be  well  set  up  ; 
and  after  the  joints  are  screwed  up  very 
tight,  the  loose  cement  is  to  be  scraped 
off.*'  Of  course  the  same  mixture  is 
to  be  used  for  the  other  varieties  of 
joinings  in  the  usual  manner,  and  as  else- 
where described  in  this  work. 

In  joining  hot-water  pipes,  rope-yam 
has  often  been  used ;  but  this,  if  much 
saturated  with  tar,  is  objectionable,  as  the 
tar  melts  with  the  heat,  and  consequently 
the  stuffing  becomes  loose  and  imperfect 
New  or  untarred  yam,  or  soft-spun  rope, 
is  much  better.  In  the  case  of  flange- 
joints,  the  same  material  was  used,  and 
formed  in  shape  of  a  collar ;  now,  thick 
mill-board  is  preferred  for  this  purpose. 
Lead  was  used  in  the  case  of  socket- 
joints,  and  perhaps  it  is  not  much  to  be 
objected  to ;  and  when  pipes  are  put  up 
for  experiment  or  for  temporary  purpoees, 
it  is  certainly  the  best,  as,  when  it  is 
necessary  to  take  them  to  pieces,  a  fire 
hghted  xmder  the  joints  melts  the  lead, 
when  the  pipes,  may  be  disengaged  with- 
out much  trouble;  whereas,  if  permanent 
joints  be  made  of  rust,  almost  no  power 
can  take  them  asunder. 

Some  engineers  make  the  joints  of  their 
pipes  with  iron  filings,  gold  size,  andhth- 
arge.  This,  however,  is  not  a  good  com- 
pound, andhas  been  said  to  split  Uie  sockets 
when  the  pipes  become  heated, — ^perhaps 
from  expansion  in  the  two  latter  materials 
being  greater  than  in  the  first ;  whereas 
the  expansion  must  always  be  only  equal 
to  that  of  the  pipes  themselves. 

Messrs    Cottam    and    Hallen    make 
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their  joints  with  what  is  called  a  "  loose 
coUar,"  namelj,  hemp,  white  lead,  brown 
paper,  Dorking  lime,  and  boiled  oil. 
TiuB  mode  of  joining  has  the  advantage 
of  being  readily  taken  to  pieces  when 
alterations  are  required;  and  also  that 
the  pipes  can  be  jointed  by  any  handy 
labourer. 

"  The  thimble-joint  is  not  only  a  strong, 
but  also  a  neat  connection.  It  has  the 
advantage  over  the  flange>joint  of  being 
much  neater ;  while,  like  it,  it  may  be 
taken  to  pieces  for  repairs  or  otherwise 
without  disturbing  the  other  joints.  It 
has  been  recommended  to  make  the 
thimble  of  thin  wrought  iron,  leaving  but 
a  small  space  for  the  cement,  that  the 
expansion  may  be  equalised,  and  the  risk 
of  an  unsound  joint  avoided. 

"The  saddle-joint  is  composed  of  two 
pieces,  forming  a  thimble,  which  are  em- 
braced by  two  hoops,  the  ends  of  which 
are  secured  and  tightened  by  screws. 
This  is  a  convenient  joining  when  a 
branch  has  to  be  made  from  the  main 
pipe.  The  branch  ought,  however,  always 
to  be  cast  upon  the  main,  with  its  proper 
flange  or  faucet  When  the  pipes  are 
vertical,  the  ends  are  ground  to  fit  each 
other ;  and  the  iron  cement  being  placed 
between  them,  the  weight  is  sufficient  to 
unite  the  joint  Where  the  exterior 
of  the  pipes  must  be  flush  at  the  joint, 
the  projection  is  made  inside  of  the 
pipe. 

^In  small  wrought-iron  pipes  used  in 
6ome  hot-water  apparatuses,  the  joint  is 
formed  by  placing  the  ends  of  the  tubes 
within  a  so^et,  formiii^  a  right  and  left 
hand  screw :  the  edge  of  the  one  pipe 
being  flattened,  and  tiie  other  sharpened, 
they  are  screwed  so  tight  that  the  edge  of 
the  one  is  indented  into  the  flattened  sur- 
&oe  of  the  other.  The  wrought-iron 
pipes  of  small  diameter  that  are  occasion- 
ally used  as  branch-pipes,  or  to  cany  off 
the  water  of  condensation,  are  screwed 
into  the  cast-iron  pipe.  By  whatever 
method  the  joints  are  made,  the  space 
between  the  joined  ends  should  be  as 
small  as  possible,  to  prevent  the  lodg- 
ment of  water  in  the  lower  part.** — Ber- 
kan's  Bin.  of  the  Art  of  Warmifig  and 
VtntUating. 

All  metallic  bodies  expand  by  heat ; 
and  hence  pipes  heated  by  hot  water  or 
steam  expand  and  contract  by  change  of 


temperature.  This  has  been  noticed  in 
another  part  of  this  work.  Engineers,  to 
provide  against  danger  from  this  expan- 
sion, have  adopted  rollers  placed  under 
the  pipes,  which  latter,  being  kept  clear 
of  the  building,  admit  of  the  pipes  stretch- 
ing out,  when  heated,  to  their  fiill  expan- 
sion, and  also  of  returning  to  their  origi- 
nal length  when  contracted.  In  ordinary 
cases,  such  as  in  hothouse-heating,  unless 
upon  a  very  extensive  scale,  this  provision 
is  unimportant ;  but  where  the  pipes  are 
carried  to  a  great  length  horizontally,  it 
is  useful. 

Expansion-joints    are    also    used    to 

Fig.  829.  "^""^^    expansion 


Pig.  880. 


and  contraction  , 
as,  for  example,  in 
the  case  of  the 
flange-j  oint^  fig.  329, 
where  Coimt  Rum- 
ford's  expansion- 
■  ■  drum,  by  is  made  of 

Tj  thin  copper :  as  the 

'^  pipes  a  %  elongate, 

they  press  on  the  thin  sides,  6,  of  the 
drum,  inwards;  and  as  they  cool,  they 
draw  the  sides  out 
The  thimble-joint^  fig.  330,  is  often 

formed  to  admit  of  this 
expansion,  by  having 
the  adjoining  ends  of 
the  pipes  a  h  turned 
true  on  the  outside, 
and  having  a  thimble, 
as  in  the  common 
joint :  a  piece  of  tin,  e,  or  inner  thimble, 
is  interposed,  and  made  to  fit  nicely  to 
the  turned  parts  of  the  pipes,  which 
works  backwards  and  forwards  like  a 
piston  in  a  cylinder,  as  expansion  and 
contraction  goes  on. 

Spigot-and-&ucet  joints  are  similarly 
made,  and,  in  a  range  of  pipes  120  feet 
in  length,  permit  a  movement  of  three- 
quarters  of  an  inch  upon  the  whole 
length. 

llie  cone-joint)  ^g,  331,  is  employed 
TC«  QQ1  ^y  Mr  Parkins  in  his 

^•^^\        high -pressure     mode 
of  circulation :  it  is  a 

h  strong  joint)  and  easily 
made.      The   cone  is 
.        inserted  into  the  ends 
y      of  the  pipes,  in  the  same 
way  as  connecting  gas- 
pipes,  and  is  made  tight  by  two  screw- 
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bolts,  as  will  be  seen  by  a  glance  at  our 
diagram. 

^  The  allowance  made  for  the  expan- 
sion in  cast-iron  pipes  is,  in  practice, 
l>8th  inch  in  10  feet^  or  l-960th  of  their 
length.  When  heated  from  32''  to  212'', 
cast-iron  expands  I-900th  of  its  length, 
bar  iron  1-819,  copper  1-581,  brass 
1-535,  tin  1-462,  lead  1-351,  zinc 
1-933.**  — Bbbnan,    in    Hut.    of  Heat- 

Mlntosh's  (of  Glasgow)  patent  elastic 
washer  may  be  used  with  much  advan- 
tage for  packing  hot-water  pipes ;  it  is 
about  a  quarter  of  an  inch  thick,  is  much 
cleaner  than  ordinary  plugging,  and 
forms  a  much  more  certain  and  durable 
joint 

Most  excellent  and  minute  directions 
are  given  in  "  Buchanan  on  the  Economy 
of  Fuel,"  for  the  various  modes  of  con- 
necting cast-iron  pipes — a  work  which 
should  be  consulted  by  all  who  are  inte- 
rested in  the  subject 

"  Care  must  be  taken,  in  joining  cast- 
iron  pipes,  to  allow  room  for  expansion. 
This  is  sometimes  done  in  the  Nimble- 
joint,  fig  330,  in  which  the  adjoining 
ends  of  the  pipes  a  b  are  turned  true 
on  the  outside,  and  have  a  thimble,  or 
short  cylinder  of  wrought  iron,  to  enclose 
them,  leaving  only  a  small  place  for  the 
current  A  piece  of  tin,  c,  or  inner 
thimble,  is  interposed,  and  made  to  fit 
well  to  the  turned  puis  of  the  pipes, 
which,  under  the  influence  of  heat  or 
cold,  work  forwards  or  backwards,  like 
a  piston  in  a  cylinder.  A  similar  expan- 
sion-joint, applied  to  spigot-and-faucet 
connection,  fig.  326,  answers  very  well. 
Lead  cannot  be  substituted  for  tin  or 
iron  cements  in  joints,  for,  by  frequent 
heating,  it  becomes  permanently  expand- 
ed; while  the  iron  pipes,  always  contract- 
ing in  cooling,  and  the  lead  not  partici- 
pating in  the  contraction,  the  joints  soon 
get  loose.  Count  Rumford  introduced 
an  expansion-drum,  h  in  fig.  329,  of  thin 
copper,  between  the  extremities  of  two 
pipes,  a  t,  which,  in  elongating,  pressed 
the  sides  of  the  drum  inwards,  and,  in 
cooling,  drew  them  outwards.  The  pipes 
should  not  be  connected  with  any  part 
of  the  building,  but  be  quite  independent 
thereof:  all  the  horizontal  branches 
should  be  supported  on  rollers,  and 
nothing  done  to  interfere  with  the  expan- 


sion of  the  different  parts."— Tomuhbon, 
on  Warming  and  VentiUaing, 

However  excellent  these  intemdl  pro- 
visions may  be  for  making  a  secoie 
joint,  and  they  are  no  doubt  well 
fitted  for  steam-pipes — for  those  in 
which  hot  water  is  to  circulate— the 
impediment  caused  in  the  circulation 
by  the  obstruction  must  have  its  objec- 
tions. Lead  has,  no  doubt^  the  fault 
imputed  to  it  above;  but  when  used 
in  the  case  of  pipes  having  a  bead  cast 
on  the  end  of  tiie  spigot,  we  think  it^one 
of  the  best  materials  for  joinings,  as, 
when  it  contracts,  it  leaves  the  beaded 
part  of  the  spigot,  and  thus  forms  an 
internal  cavity,  in  which  the  spigot  end 
of  the  pipe  works  backwards  and  for- 
wards, as  it  becomes  heated  or  cooled — 
providing,  by  this  property  of  contrac- 
tion, a  joint  such  as  the  art  of  man  could 
scarcely,  if  ever,  imitate. 

Perkins's  improved  hot-water  pipes— 
of  which  we  have  lately  seen  some  excel- 
lent examples  in  the  new  Commercial 
Bank,  Edinburgh  —  are  fitted  together 
with  screw-joints  and  couplings  of  a 
peculiar  kind,  which  renders  stuffing 
and  cement  wholly  unnecessary.  To 
this  we  may  add,  that  these  pipes  may 
be  taken  to  pieces,  for  the  purpoee  of 
cleaning  or  removal,  with  very  little 
trouble — a  circumstance  which  is  not  the 
case  with  others,  and  which,  it  must 
be  admitted,  is  a  serious  deficiency. 
The  joints  to  which  we  have  alluded  are 
also  more  elegant  in  appearanca  For 
a  detail  of  the  principle,  vide  "  Repertory 
of  Patent  Inventions,  1841,"  p.  216. 

The  heat  given  out  by  hot-water  pipes 
is  just  as  dry  as  that  from  smoke  flues : 
it  has  the  advantage,  however,  of  being 
much  purer,  and  free  from  tJie  smoke  or 
deleterious  gases  which  accompany  flues, 
tmless  they  are  built  with  great  care, 
and  kept  in  good  order.  To  obviate 
this,  or  rather  to  supply  the  air  in  the 
house  with  an  amount  of  humidity  equal 
to  that  it  has  been  robbed  of  by  the  heat 
from  the  pipes,  various  contrivances — 
some  of  which  we  have  already  noticed — 
have  been  recommended.  The  most 
sensible  of  these  is  that  proposed  by 
Mr  Ainger,  in  his  valuable  essays  on 
<'  The  Prodaction,  Distribution,  and  Pre- 
servation of  Heat,"  published  in  "^  The 
Gardeners'  Chronicle.     After  alluding  to 
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the  practioe  of  raismg  vapotir  from  water 
sprinkled  on  the  soil,  ^.,  which  he  very 
properly  oondeznns,  and  lays  it  down 
88  a  rale,  that  wherever  artificial  heat  is 
employed,  all  the  requisite  moisture 
should  be  yaporised  by  the  heating 
apparatus  and  by  it  only,  he  goes  on  to 
obeerre:  ''Various  schemes  have  been 
devised  for  this  purpose,  amongst  which 
may  be  mentioned  the  plan  of  making 
a  part  of  the  water  circulate  in  open 
trooghs,  instead  of  dosed  pipes.  This 
plan,  however,  and  all  the  modifications 
o{  ii  are  open  to  the  objection,  that  all 
the  impurities  which  by  accident  fall 
into  these  troughs  or  gutters  may  be 
carried  by  the  circulation  into  the  boilers, 
and,  depositing  themselves  there,  give  rise 
to  numerous  unpleasant  consequences. 
A  much  better  plan  is  to  cast  a  trough 
upon  the  circulating  pipes,  which  has 
fi^uently  been  done  upon  a  small  scale, 
and  attempted  on  a  larger.  It  failed, 
however,  for  some  time,  in  consequence 
of  the  tendency  of  any  large  excrescence 
upon  the  pipe  to  bend  it  in  the  act  of 

cooling."  At  his  sug- 
gestion, pipes  with 
large  troughs  of  this 
form,  fig.  332,  have 
been  recently  made, 
where  the  troughs  con- 
tain lOgallonsof  water 
in  each  length  of  pipe,  so  that  one  or  more 
placed  in  a  hothouse  would  furnish  an 
abundant  source  of  moisture,  without 
abstracting  it  from  the  soil,  and  without 
aftcting  the  purity  of  the  circulating 
water.  These  troughs  have  the  &rther 
adTBntage  of  being  entirely  inoperative 
when  left  dry ;  whereas  the  open  gutters 
depend  on  the  perfectly  dose  fitting  of 
their  covers. —  ride  Rogers's  opinion  on 
the  same  subject^  sect  Yabious  Modes  of 

Hkatdto,  &C. 

The  same  excellent 
authority  proposes  to 
arrange  his  pipes  as 
in  the  annexed  fig. 
333,  •'though,"  he 
observes,  ^  with  a 
view  to  the  full  effect 
of  the  radiant  heat, 
and  to  the  prevention 
of  any  greater  com- 
munication  of  heat 

to  the  air  than  is  unavoidable,  it  would 
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be  better,  perhaps,  to  expose  all  the  pipes 
to  the  plants  by  placing  them  thus,  (tig. 

334,)  provided  the 
height  of  the  shelves 
and  other  circum- 
stances permitted  this 
mode  of  arrangement 
In  this  way  a  lai^r 
portion  of  the  heat 
would  arrive  at  the 
plants  in  a  radiant 
form,  because  on  the 
other  plan  the  oppos- 
ing sur&ces  of  the 
adjacent  pipes  main- 
tain a  mutual  inter- 
yWf'W^'6^'^  change  of  radiation, 
and  become  cooler 
prindpally  by  the  contact  of  the  air.  This 
objection  appHes  in  some  degree  to  the  in- 
ner sides  of  all  pipes  which  are  presented  to 
the  wall,  and  from  which,  therefore,  the 
heat  is  conveyed  to  a  large  extent  by  the 
atmosphere.  Economy  would,  doubtless, 
be  consulted  by  closing  up  all  those  por- 
tions of  sur£EU»  which  are  not  adapted  to 
radiate  directly  upon  the  plants  or  upon 
the  soil.  The  same  effect  would  be  pro- 
duced by  clothing  the  inner  semi-circum- 
ferences of  wall  pipes  with  non-conduc> 
ting  materials,  or,  if  practicable,  by 
ffiving  to  those  portions  a  bright  metallic 
justre." 

Glass  tubes  were  used  in  the  Royal 
Gardens  at  Vienna  so  early  as  1836,  the 
tubes  being  about  3  inches  in  diameter, 
and  in  3-feet  lengths.  The  glass  was 
quite  transparent  and  about  a  quarter  of 
an  inch  in  thickness,  jointed  by  bands  of 
brass  and  cement 

Iron  pipes  enamelled  with  glass,  both 
inside  and  out,  are  now  common  for  con- 
veying water  for  domestic  purposes.  Were 
we  certain  that  the  expansion  of  the  metal 
when  heated  would  not  throw  off  this 
glass  coating,  then  we  would  say  that 
perfection  had  at  last  been  reached  in 
the  construction  of  hot-water  pipes.  The 
recent  invention  of  covering  iron  with 
other  metals  not  subject  to  coxrosion,  by 
chemical  means,  may  also  open  up  a  new 
era  in  this  department  of  hothouse  archi- 
tecture. 

It  appears  to  be  the  &te  of  all  newly- 
invented  improvements  to  meet  with  op- 
position by  tiiat  class  of  individuals  who 
are  content  to  remain  stationary,  and 
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who  will  not  progress  with  the  times. 
Hot  water,  as  a  heating  medium,  has  had 
that  opposition  to  contend  with,  and  eveiy 
little  accident^  to  which  all  improvements 
are  for  a  time  liable,  has  been  taken  hold 
of.  A  boiler  will  not  heat  so  soon  as 
expected.  How  many  common  flues  will 
not  draw,  let  us  ask,  because  the  furnaces 
have  been  improperly  built  ?  The  boiler 
may  heat,  but  the  water  refuses  to  circu- 
late. What  is  the  cause  of  this?  Only  two 
can  be  stated — namely,  the  pipes  being 
laid  lower  in  one  part  than  in  another — 
that  ifl,  out  of  a  direct  line  as  regards 
their  level.  But  this  seldom  occurs.  By 
far  the  most  frequent  cause  of  a  want  of 
circulation  is  air  getting  in — as,  when 
water  is  boiled  for  the  first  time,  the  air 
it  contains  is  expelled;  and  this  goes  on 
accumulating,  until  the  pipes  at  some  par- 
ticular part  become  fully  charged  wiUi  it 
instead  of  water.  The  very  process  of 
filling  the  apparatus  tends  to  produce 
this  effect;  for  as  water  is  poured  into  the 
boiler,  which,  being  always  the  lowest 
point,  will  of  course  be  filled  first — and 
as  the  lower  pipe  will  next  receive  the 
water,  and  afterwards  the  top  one — it  fol- 
lows that  the  air  which  is  in  the  pipes, 
unable  to  find  its  way  out  through  the 
water  in  the  boiler,  is  forced  into  some 
part  of  the  pipe  generally  at  the  highest 
point)  and  liiere  remains  compressed 
between  the  two  bodies  oft  water,  and 
consequently  separating  them.  Till  this 
air  be  extracted,  no  circulation  can  take 
place.  In  the  case  of  close-topped  boilers, 
accidents  might  occur  attended  with  dan- 
ger. To  remedy  this,  a  small  perforation 
should  be  made  in  the  pipe  at  the  highest 
point,  about  the  size  of  a  quiU ;  ^  for," 
as  Hood  remarks,  "  the  rapidity  of  motion 
in  fluids  being  inversely  proportional  to 
their  specific  gravities,  as  water  is  827 
times  more  dense  than  air,  an  aperture 
which  is  sufficiently  large  to  empty  a 
pipe  in  fourteen  minutes  if  it  contained 
water,  would,  if  it  contained  air,  empty 
it  in  about  one  second." 

Some  have  recommended  a  self-acting 
valve,  others  a  cock,  and  some  square 
openings  fitted  with  corresponding  stop- 
pers. The  usual  plan  adopted  by  our- 
selves is  a  simple  aperture  about  one 
quarter  of  an  inch  in  diameter,  having 
a  wooden  peg  loosely  fitted  into  it,  so  that 


if  the  pressure  of  the  air  be  considerable, 
it  will  force  the  peg  out  Where  it  can 
be  apphed  conveniently,  we  insert  into 
the  upper  part  of  the  flow-pipe  a  snuill 
tube  of  several  feet  in  length,  and  fix  it 
to  the  wall,  leaving  the  orifice  always 
open. 

''The  velocity  with  which  the  water 
circulates  has  been  attempted  to  be  given 
by  calculating  from  the  difference  of  tem- 
perature indicated  at  opposite  points  of 
the  apparatus.  But  many  circumstances 
in  practice  affect  the  motion ; — varying 
temperature  of  the  air,  and  oonsequently 
of  the  pipe  sur&ce — the  flexures,  and  in- 
clinations, and  length  of  the  pipes — the 
varying  rate  of  combustion  in  the  fur- 
nace, and  heat  of  the  water  in  the  boiler— 
the  thickness,  material,  and  sur&ce  of  the 
pipe— its  irregular  or  uniform  calibre — 
the  greater  or  less  skill  with  which  the 
air-valves  are  placed,  and  many  mechani- 
cal niceties  of  detail  and  finish.  Most  of 
the  data  must  be  assumed,  so  that,  to 
practical  men,  the  few  rules  that  have 
been  given  are  not  only  useless,  but  often 
delusive;  and  hence  the  uncertainty  and 
varying  practice  of  those  who  have 
erected  tliis  sort  of  apparatus.  Some 
general  maxims  are,  however,  recognised 
in  these  arrangements.  As  the  effect  of 
the  circulating-pipe  depends  on  the  tem- 
perature of  its  surface,  that  will  be  higher 
or  lower  as  the  velocity  of  the  internal 
fluid  is  rapid  or  slow.  All  bends  or 
flexures  in  the  pipe  should  be  avoided ; 
and,  where  unavoidable,  they  should  have 
as  flat  a  curve  as  possible.  Angular 
elbows  or  knees  are  most  &ulty.  The 
ascending  and  descending  pipes  should 
throughout  have  the  same,  or  nearly  the 
same,  internal  diameter,  without  contrac- 
tions or  enlargements ;  and  where  cocks 
are  introduced,  their  water-way  should 
be  as  near  that  of  the  pipe  as  possible. 
It  is  obvious  that,  in  a  series  of  tubes  in 
which  the  circulation  depends  on  a  mi- 
nute difference  of  level,  this  should  be 
carefully  preserved  by  proper  fixing,  more 
particularly  where  the  direction  is  nearly 
horizontal.  A  slight  accidental  depres- 
sion in  a  series  of  pipes  will  mar  the 
action  of  an  otherwise  effective  appara- 
tus; and  more  failures  have  arisen  from 
this  than  by  all  other  causes  united"" — 
Bernak's  History  cfHeaHngy  ko. 
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§  a— HOTHOUSE  FURNACES. 

The  hothouse  fdmace  described  by 
Xicol  about  the  beginning  of  the  present 
oentuiy,  is  still  very  generally  in  use,  and 
may  be  understood  by  the  following  de- 
scription of  it  in  his  own  words :  ''  It  is 
amply  an  oven,  capable  of  containing  less 
or  more  fuel,  according  to  the  kind  of 
hothouse  to  which  it  may  be  attached, 
and  the  kind  of  fuel  to  be  used."  His 
medium  size  is  of  the  following  dimen- 
sions :^"  The  oven  is  30  inches  long  and 
20  inches  wide ;  the  grate  18  inches  long 
and  10  inches  broad;  the  furnace-door 
10  inches  square,  with  a  circular  valye  in 
the  centre  of  it  3  inches  in  diameter ;  the 
ash-pit  door  is  of  the  same  construction 
and  width,  but  15  inches  deep.  These 
Talyes  turn  with  a  handle,  and  are  cap- 
able of  admitting  any  quantity  of  air  to 
the  extent  of  half  their  diameters,  which 
is  deemed  sufficient  The  sole  of  the  oyen 
is  placed  12  inches  below  the  level  of  the 
flue,  and  is  paved  with  firebrick.  The 
walls  are  also  formed  of  firebrick  to  the 
height  of  12  or  15  inches,  and  the  arch 
is  toraed  with  the  same  materiaL  Fire- 
clay is  used  instead  of  lime." 

Little  improvement  has  taken  place  on 
this  furnace  up  to  the  present  time,  if  we 
except  the  introduction  of  larger  bricks 
in  its  construction,  thereby  lessening  the 
nmnber  of  joints,  and  the  lengthening  out 
the  floor  by  introducing  dead-plates  be- 
tween the  fire-bars  and  l^imace  door.  The 
firet  improvement  made  on  NicoFs  fur- 
nace was  by  the  late  Mr  Loudon  in  1 803, 
who  added  a  double  door,  upon  Count 
Rmnford's  principle.  Hay,  Steuart,  At- 
lunsoD,  and  others,  about  the  same  time 
tamed  their  attention  to  the  subject ;  but 
we  observe  little  alteration  of  consequence 
made  by  any  of  them,  excepting  by  the 
hitter,  who  introduced  brass  registers  in 
ashpit  doors,  instead  of  the  iron  ones 
used  by  Nicol,  as  being  less  liable  to  cor- 
rosion, and  of  course  much  easier  opened 
and  shut.  He  also  added  the  dumb  or 
dead  plate,  which  is  either  a  plate  of 
thick  cast-iron,  or  a  strong  fire-clay  tile, 
placed  between  the  opening  of  the  door 
snd  Uie  firont  end  of  the  bars  or  grate, 
laid  in  a  slanting  direction,  having  an  in- 
clination of  firom  3  to  4  inches  firom  the 
door  towards  the  grating,  and  from  1  foot 
to  18  inches  in  length,  according  to  the 


size  of  the  fiimace.  A  similar  dumb- 
plate  was  placed  between  the  inner  end  of 
the  grating  and  the  throat  of  the  furnace, 
laid  slanting  upwards  in  the  direction  of 
the  floor  of  the  flue.  Upon  the  firont 
dead-plate  the  fresh  supplies  of  fuel  are 
laid,  and  become  pretty  well  carbonised, 
being  ignited  by  the  fire  on  the  grate. 
While  it  bums  dowly  there,  the  smoke  is 
given  out,  and,  having  to  pass  over  the 
fire  on  the  grate,  becomes  to  a  certain 
extent  consumed. 

It  may  here  be  remarked  that  this  was 
the  first  attempt  to  consume  smoke,  at 
least  in  garden  structures ;  and  fires  ma- 
naged as  directed  by  him,  and  detailed 
in  the  latter  end  of  this  article,  are 
found  to  answer  the  purpose  very  satis- 
feictorily.  The  great  advantage  of  double 
doors  and  ash-pit  registers — the  latter 
first  suggested  by  Dr  Black,  and  after- 
wards put  in  practice  by  Count  Rimiford 
— is  the  command  they  give  the  fireman 
over  the  state  of  the  fire.  By  shutting 
them  closely  up,  the  process  of  combus- 
tion is  lessened  from  the  want  of  air,  and 
the  fire  may  be  kept  in  a  state  of  suspen- 
sion, as  it  were,  for  many  hours ;  while 
on  opening  the  register  eiUier  in  the  door 
or  the  ash-pit,  air  is  admitted,  and  combus- 
tion goes  on.  Indeed  it  is  impossible  to 
regulate  the  temperature  of  any  house 
without  these  necessary  appendages  and 
their  proper  application.  As  regards  the 
size  of  furnaces,  we  may  remark  that, 
where  the  best  Newcastle  coal  is  used,  a 
furnace  will  be  amply  sufficient  of  half 
the  size  of  that  required  where  inferior  or 
Scottish  coal  is  alone  to  be  got. 

To  understand  the  defects  of  the  fur- 
naces in  common  use,  we  should  consider 
that  the  greatest  part  of  the  floor— often 
the  whole  of  it — is  taken  up  with  the 
grate,  which  is  also,  in  many  cases,  too 
wide  in  the  bars.  They  frequently  have 
two  ill-fitted  doors,  one  to  supply  the  fuel, 
and  the  other  to  remove  the  ashes.  This 
unnecessary  extent  of  grate  and  doors 
admits  too  much  air,  by  which  the  fire 
is  not  only  kept  below  the  temperature 
sufficient  to  consume  the  smoke,  but  also, 
as  soon  as  the  door  is  opened,  a  vast 
quantity  of  cold  air  sweeps  over  the  fire 
and  through  the  flues,  carrying  along 
with  it  three-fourths  of  the  heat  in  them 
out  at  the  chimney-top.  Then  the  cold 
damp  coal  is  thrown  into  the  centre  of 
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the  fire,  which  reduces  the  temperature- 
destroying  in  one  instant  all  the  effect 
required;  liberating  the  products  of  the 
coal  in  an  imperfect  state  at  a  low  tem- 
perature— and  thus  giving  rise  to  volumes 
of  thick  smoke,  which,  when  once  formed, 
it  becomes  impossible  to  bum  with  all 
the  heat  such  a  furnace  is  capable  of 
producing. 

The  construction  of  furnaces,  whether 
for  smoke-flues  or  hot-water  boilers,  de- 
serves particidar  attention;  for  on  the 
perfection  of  their  principle  much  de- 
pends, as  regards  both  their  power  of  pro- 
ducing the  greatest  amount  of  heat  from 
the  smallest  quantity  of  fuel^  and  of  con- 
tinuing to  give  out  heat  for  the  greatest 
length  of  time.  One  of  the  greatest  &ults 
to  be  foimd  in  hothouse  furnaces  gene- 
rally, is  their  having  too  great  a  draught, 
whereby  an  unnecessary  waste  of  fuel 
takes  place,  and  the  heat  is  driven  past 
the  boiler,  or  through  the  flue  and  out  at 
the  chimney-top,  without  having  time 
either  to  heat  the  water  or  to  communi- 
cate with  the  air  of  the  house  through 
the  brickwork.  Hood's  description  of  a 
furnace  for  this  purpose  is  good,  and,  in 
fact,  contains  the  essential  conditions  re- 
quired. **  The  heat,"  he  observes, '' should 
be  confined  within  the  furnace  as  much 
as  possible,  by  contracting  the  farther 
end  of  it,  at  the  part  called  the  throat,  so 
as  to  allow  only  a  small  space  for  the 
smoke  and  inflamed  gases  to  pass  out 
The  only  entrance  for  the  air  should  be 
through  the  bars  of  the  grate,  and  the 
heated  gaseous  matter  will  then  pass  di- 
rectly upward  to  the  bottom  of  the  boiler, 
which  will  act  as  a  reverberatory,  and  cause 
a  more  perfect  combustion  of  the  fuel 
than  would  otherwise  take  place.  The 
lightness  of  the  heated  gaseous  matter 
causes  it  to  ascend  the  flue,  forcing  its 
passage  through  the  throat  of  the  fiir- 
nace  with  a  velocity  proportioned  to  the 
smallness  of  the  passage,  the  vertical 
height  of  the  chimney,  and  the  levity  of 
the  gases,  arising  from  their  expansion  by 
the  heat  of  the  fiimace." 

Amongst  the  advantages  of  nearly  air- 
tight furnace-doors,  we  may  state  that 
combustion  cannot  be  supported  imtil 
the  temperature  of  the  air  reaches  from 
900°  to  1000°— points  to  which  it  cannot 
arrive  before  it  comes  in  contact  with 
the  fuel|  by  merely  passing  through  the 


chinks  of  an  imperfectly-constructed  fur- 
nace-door. The  cause  is  very  different 
when  made  to  pass  through  the  adi-pit 
and  the  bars  of  the  grate,  as  it  becomes 
heated  nearly  to  that  degree  before  com- 
ing in  contact  with  the  fire. 

According  to  Tredgold,  in  a  fdmace 
for  burning  a  bushel  of  coals  per  hour, 
the  area  of  the  fire-grate  should  not  be 
less  than  8,  or  more  than  16  square  feet^ 
and  the  surface  of  the  boiler  should  be 
four  times  the  area  of  the  grate,  with  32 
feet  of  side  flue.  This,  however,  we  think 
considerably  more  than  neoessaiy.  A 
large  proportion  of  grate  and  bottom  sor- 
fjBu;e  was  considered  by  that  eminent  en- 
gineer as  greatly  tending  to  lessen  the 
labour  of  the  attendant 

The  foUowing  table  has  been  drawn  np 
by  Hood  for  determining  the  proper  area 
of  the  bars  for  furnace  grates:  ''Sup- 
posing the  ordinary  kind  of  fumace-ban 
afibrd  about  30  inches  of  opening  for  the 
air,  in  each  square  foot  of  surface  mea- 
sured, as  the  bars  are  placed  in  the  fur- 
nace, and  allowing  half-inch  openings 
between  the  bars,  when  the  bars  them- 
selves are  about  1^  inches  wide,  then  the 
relative  proportions  between  the  area 
of  the  bars  and  the  length  of  the  pipe 
should  be  as  follows : — 


Area  of  ban.             4-faich  S-incfa  S-lncb 

pipe.  pipe.  pipe. 

"ZTpSf  **  h«>  *-*'  200  feet,  800  feet 

200  ^  266  ^  400  ^ 

300  ^  400  ^  600 

400  ^  533  _  800 

500  ^  666  ^  1000 


100 
150 
200 
250 


This  table  is  carried  to  the  extent  of 
500  square  inches  of  bars ;  but  the  above 
may  be  considered  sufficient  for  our  pur- 
pose, aj3  the  proportions  upwards  are  in 
the  same  ratio. 

Nicol,  Atkinson,  and  others,  used  dead- 
plates  both  behind  and  in  front  of  their 
furnace  bars,  as  already  stated ;  and  some 
have  very  judiciously  introduced  them 
along  the  sides  also.  Dead,  or  more  pro- 
perly carbonising  plates,  should  be  made 
of  strong  fire-clay  tiles  laid  round  the 
grating,  and  with  it  forming  the  floor  of 
the  furnace.  Strong  iron  plates  have  also 
been  used,  but  they  are  objectionable  as 
being  less  durable,  and  as  having  so  great 
an  affinity  for  oxygen,  which  fdl  heated 
metals  possess ; — ^indeed,  the  less  iron  em- 
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ploytd  in  a  furnace  the  better.  The  use 
of  these  platea  is  for  dimiDiahiiig  the  area 
of  the  grating  without  lessening  the  size 
of  the  fiiniace ;  and  as  the  fuel  upon 
them  oonsumee  veiy  slowly,  in  oouse- 
qoence  of  receiving  uo  air  firom  below, 
it  continuee  to  bora  on  them,  when  that 
vhich  was  immediately  above  the  grating 
bu  burnt  away. 

la  building  fumacee,  strength  and  du- 
nbility  ought  to  be  considered;  there- 
fore, common  bricks  should  never  be 
lued.  fire-clay  bricks— a  sort  containing 
a  large  proportion  of  sand,  which  renders 
tbem  exceedingly  hard,  and  capable  of 
resiBtiiig  for  a  long  time  the  action  of 
iKat— «hould  be  invariably  employed ;  and 
Ihoae  of  a  large  size,  known  in  England 
bjr  the  names  o£  Welsh  lumps  or  Stour- 
btidge  lumperB,  are  to  be  preferred  to 
bricks  of  the  usual  dimeosiona.  Fire-clay 
should  also  be  used  instead  of  mortar. 

We  are  at  present  getting  manufactured 
by  the  Gamkirk  Company,  near  Glasgow, 
R  complete  set  of  fire-clay  bricks  for 
fiirDscea,  as  well  as  a  hot-water  boiler 
■nd  fioe  of  the  same  material,  so  as  to 
construct  either  a  hot-water  apparatus 
or  smoke-flue  system  of  heatings  in  which 
not  a  particle  of  iron  is  to  be  used.  The 
Teiy  injuriouB  efiects  that  heated  metal- 
lic bodies  have  upon  the  air  is  so  well 
known,  and  has  been  so  satisfactorily 
proved  by  chemical  experiments,  that 
an;  brther  allusion  to  it  here  would  be 
niperfluons.  The  following  are  plans 
K    »e  '""'  descriptions  of  our 

"g-  ^-  furnaces.     Fig.  335  is 

^  rJ-i  I  the  ground-plan,  and, 
^"^  Uke  all  the  other  parts 
of  the  apparatus,  is 
made  of  a  peculiarly 
excellent  kind  of  fire- 
clay  bricks  and  tiles, 
for  which  the  Gamkirk 
Company  is  celebrated, 
having  on  theirproperty 
—  a  species  of  clay  con- 
ttinhig,  by  chemical  analysis,  above  twice 
M  much  alumina  as  Stourbridge,  consi- 
dered the  best  in  England,  and  nearly  as 
much  alica ;  and  as  alumina  and  »lica  are 
the  only  materials  that  ought  to  enter 
ioto  the  compoution  of  fire-bricks  or 
cniinbles,  whi^  are  exposed  to  the  most 
intense  temperatures,  that  clay  which 
contains  these    in   greatest  abundance, 
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without  the  presenoe  of  lime,  peroxide  of 
iron,  peroxide  of  manganese,  or  phosphate 
of  lime,  as  the  Gamkirk  clay  does,  must 
be  admitted  to  be  the  best  The  floor  of 
the  fire^ven  is  formed  of  two  fire-clay 
tiles,  18  inches  broad  and  2  feet  long. 
The  perforated  tile  a  forms  the  grate 
upon  which  the  fire  bums,  and  the  other 
the  carbonising  plate  0,  upon  which 
&esh  supplies  of  fuel  are  to  be  laid. 
These  perforations,  as  shown  ia  cross  and 
longitudinal  sections,  figs.  336  and  337, 
are  1  inch  in  diameter  upon  the  top 
surface,  and  2  inches  in  diameter  on  the 
under  sur&ce,  for  the  admission  of  air 
to  cause  combustion.  These  tiles  ore 
each  4  inches  thick. 

The  sides  of  the  oven  are  formed  of 
four  bricks,  two  on  each  side,  2  feet 
3  inches  long,  6  inches  thick,  and  12 
inches  broad.  These  are  lud  on  their 
edge,  and  dovetailed  together,  as  well  aa 
to  the  brick  at  the  back  of  the  furnace, 
which  is  of  the  same  width  and  thickness 
as  the  side  ones,  butonty  18  inches  long ; 
— they  are  rounded  at  the  fi-ont  edge,  to 
ease  tbe  draught  The  dovetailed  bricks, 
which  tie  the  others  together,  are  12 
inches  long,  passing  quite  through  the 
side  bricks,  12  inches  broad,  and  16 
inches  thick  at  the  tail  end.  The 
utility  of  these  in  binding  the  furnace 
togetber  must  be  apparent 

Fig.  336  is  a  cross  section,  showing  the 
J.     838  perforations  in 

the  grate  a, 
the  enda  of  the 
side  brick  b, 
and  the  roof  or 
covering  e.  The 
roof  is  formed 
of  one  semi-cir- 
cular tile,  4  in- 
ches thick  and  2 
feet  long,  covering  that  part  of  the  furnace 
which  is  over  the  grate,  and  also  the 
throat  of  the  flue,  which  are  the  ports 
most  exposed  to  intense  heat:  it  is 
bevelled  off  at  the  ends,  so  as  to  rest 
square  on  the  side  brides.  The  roof 
over  the  carbonising  plate  is  a  flat  tile 
6  inches  thick,  18  inches  broad,  and 
2  ftot  long,  contracting  this  part  of  the 
fiimace  to  12  inches  by  18. 

Fig.  337  is  alongitudinal  section,  show- 
ing the  ash-pit  door  e,  which  is  also  of 
fire-clay,  3  inches  thick  and  15  inches 
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squitre,  hollowed  out  at  the  top  and  bot- 
tom sides,  so  as  to  move  on  the  rounded 


ment  will  bebetterseeuin&g.  339.  Tbis 
door  slidea  in  two  grooves  in  the  side 
bricks,  as  seen  iu  the  elevation. 

Fig.  338  is 
Fig.  333.  the       eleva- 

tion, showing 
both  furnace 
and  ash-pit 
door,  slid- 
ing horizon- 
tMly  upon 
Sylvester's 
principle. 
Fig.  339 
Fig.  338.  the      eleva- 

tion showing 
the   furnace 
door  suspen- 
ded    by     a 
pulley,    and 
opening  ver- 
tically, while 
the    ash-pit 
__  door    opens 
horizontally. 
William*!  improved  or  Argand furnace, 
— ^This  furnace  is  founded  upon  the  prin- 
ciple of  the  Argand  lamp  ;  and  although 
si^ciently  ingenious  and  creditable  ta 
the  inventor,  bos  not  been  found  to  act 
very  satis&ctorily  iu  practioe.      In  "  The 
Gardeners'    Chronicle,"    an   anonymous 
correspondent,  in  criticising  this  furnace, 
makes  the  following  remarks  in  regard  to 
its  effects  : — "  In  the  annexed  diagram  we 
have  shown  how  simply  and  easily  the 
benefita,  real  or  supposed,  of  the  contri- 
vance  ia  question  may  be  obtwned  in 
furnaces  resembling  those  generally  used 
for  horticultural  purposes.     The  aperture 
in  the  brickwork  marked  by  four  arrowy 
which  indicate  the  course  of  the  entering 


current  of  air,  are  the  only  novelties ;  ind 
they  are  new  only  in  this  pecuhar  ar- 
rangement ;  because,  as  we  have  atready 
stated,  air  has  been  admitted  behind  tha 
fire  for  the  same  purpose  for  very  many 
years.  In  this  arrangement,  the  air 
which  enters  by  the  four  channels  meet- 
ing the  current  of  gas  at  right  anglw, 
or  rather,  indeed,  opposed  to  it,  would 
tend  to  produce  that  forced  intermiitnre 

Fig.  340.  ^^t^      '^ 

-  secured    m 

the  turpen- 
tine   laniiM 
by  the  pecu- 
liarly form- 
ed chimney, 
and  the  de- 
flecting but- 
ton    placed 
over       the 
-flama"  The 
four  arrows  show  the  direction  of  the  sir. 
Fig.  340  will  more  fully  explain  its  pria- 
ciple. 

In  the  "  Transactions  of  the  Society  of 
Arts"  will  be  found  several  kinds  of  fW- 
naces  described  ;  and  amongst  them  one 
in  which  aJl  the  bars  of  the  grate  are 
tubes,  for  the  purpose  of  admitting  s 
current  of  air  to  pass  into  a  long  narroiF 
chamber,  formed  in  the  bridge  bebisil 
the  fire,  which  has  a  communication  widi 
the  hollow  bars,  and  from  them,  through 
a  thin  aperture,  into  the  flue  at  the  throat 
This,  with  many  others  that  could  be 
named,  shows  bow  various  are  the  opinious 
regarding  the  admission  of  air  into  fiir- 
naces — whether  it  should  be  admitted  in 
lai^  or  small  quantities — whether  in  a 
cold  or  heated  state — whether  directly 
upon  the  foel  throng  the  doorway,  or 
only  through  the  ash-pit  bars,  &c.  It  ia 
somewhat  surprising  that  the  hot-blast 
has  not  been  tried  upon  hothouse  fiir- 
nacea.  The  theory  appears  practicable 
enough,  and  it  would  certainly  be  worth 
a  trid. 

Amongst  the  various  kinds  of  furnaces 
that  have  been  projected,  there  are  none 
so  valuable  as  those  constructed  upon  tfae 
principle  of  consuming  smoke.  Of  these 
there  are  now  somewhere  above  forty,  for 
which  patents  have  been  taken  out 

So  early  as  1680,  a  stove  was  exhibited 
at  the  fiiir  of  St  Gamaina,  Dear  Paris,  in 
which  the  smoke  not  only  descended,  but 
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ns  bIso  couBumed.  And  a  umple  but 
bigblj  ingeiiioiiB  grate,  in  which  the  burn- 
ing fiiel  was  made  to  consume  its  own 
smoke,  was  one  of  the  manj  original 
contriv&uoea  of  Dr  FrankliD.  Soot  is 
veiy  inflammable;  and  whea  we  reflect 
that  one  pound  weight  of  it  gives  as  much, 
if  DDt  more  heat,  than  a  pound  of  oool, 
we  Deed  not  be  Hurprised  at  the  increaa- 
ing  anxiety  for  the  construction  of  fire* 
flues  and  furnaces  that  will  consume  their 
own  smoke. 

One  of  the  simplest  and  most  suceees- 
fill  appears  to  be  one  mentioned  in  a 
itpOTt  to  the  "  Liverpool  Health  of  Towns 
Advocate,"  the  invention  of  Mr  Wye 
Williuns,  and  kindly  furnished  to  us  by 
John  Sutherland,  Esq.,  M.D.,  of  that 
towD.  "  It  consists  in  plaaing  a  per- 
furated  iron  plate,  several  feet  square," 
but  of  course  proportioned  to  the  size  of 
the  fomace,  "  inuuediately  behind  the 
fire-bridge  in  the  bed  of  Uie  flue.  The 
air  a  a^iitted  into  a  apace  below  this 
plate,  and  is  diSused  by  passing  through 
tlie  apertures.  The  gases  and  carbona- 
ceoQg  vapours  become  immediately 
igoiled  when  the  air  is  admitted,  and  no 
anoke  is  produced.  The  annexed  sketch, 
fig.  311,  will  show  the  plan :  a  the  boiler, 
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h  the  fire-place,  e  the  flue,  d  the  chimney, 
'  the  ash-pit,  /  the  fire-bridge,  g  the 
diffiiHon-plate,  throu^  which  the  air 
fwawe  before  it  plays  upon  the  hot  gases  ; 
'  a  space  into  which  the  air  is  intro- 
duced from  without,  the  quantity  being 
regulated  by  a  valva  This  plan  requires 
no  other  management  than  to  keep  the 
fire-bars  always  covered  with  fuel ;  and 
the  liiB  of  the  difluaion-plate.  must  be 
aacertained  by  trial,  and  also  the  quantity 
"i  air  to  be  admitted.  Of  course  this 
should  be  no  more  than  sufficient  to 


e^ct  the  combustion,  otherwise  the 
boiler  is  cooled  down."  Mr  Joseph 
Williams  of  Liverpool  has  effected  an 
important  improvement  on  this  plan,  by 
introducing  hot-ur  into  the  space  A,  by 
making  it  pass  through  hollow  bars  or 
tubes  placed  near  the  fire,  instead  of 
admitting  it  directly  from  the  atmosphere. 
The  wastd  in  fuel  ^one  in  furnaces  where 
the  smoke  is  not  consumed  is  enormous — 
amounting  to  nearly  one-third  of  all  the 
ooal  used.  The  experiments  of  Mr  Henry 
Holdsworth  of  Manchester  have  shown 
that,  in  the  fi-ont  flue  of  a  furnace  of 
common  construction,  the  thermometer 
seldom  rose  above  1100°,  and  often  fell 
below  900°,  the  mean  being  975° ;  while 
in  the  same  furnace,  while  consuming  its 
smoke,  the  mean  temperature  was  1160°, 
ranging  between  1400°  and  1000°.  The 
quantity  of  water  evaporated  by  a  pound 
of  coal  was  one-half  greater  tiian  when 
the  smoke  was  not  consumed. 

The  perfect  combustion  of  coal  in  a 
furnace  fire  requires  that  the  gases  gene- 
rated during  the  process  of  burning  should 
be  brought  in  contact  with  an  Edoquate 
supply  of  fresh  air,  so  aa  to  furnish  oxy- 
gen for  the  conversion  of  the  whole  of 
the  carbon  into  carbonic  acid  gas,  which 
is  invisible.  If  from  any  cause  the  sup- 
ply of  air  be  inadequate  to  effect  this 
object,  the  carbon  is  disposed  of  in  the 
form  of  smoke ;  and  evety  atom  thrown 
in  this  state  into  the  atmosphere  is  not 
only  a  source  of  nuisance,  but  is  also  the 
cause  of  a  direct  pecuniary  loss  to  the 
proprietor  of  the  furnace. 

Witfy's  or  Chanter'i  tmoie-ectutaning  Jvr- 
TMce,  of  which  the  annexed  fig.  342  is  a 
sketch,  has  been  hitherto  more  extensively 
used  in  gardens  than  any  other ;  and, 
when  proper  attention  is  paid  to  its  work- 
'      "  extremely  well.  Exclusion 

Fig:.  842. 


of  air,  excepting  when  made  to  pass  di- 
rectly throi^  die  fire  irom  the  aw-pit,  is 
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its  leading  feature.  No  furnace,  however 
constructed,  can  consume  its  own  smoke 
upon  first  kindling  the  fire,  nor  until  the 
fire  has  attained  the  temperature  neces- 
sary for  the  consumption  of  smoke,  which 
appears  to  be  never  less  than  1000°  of 
Fahr.  scale. 

To  understand  the  principle  of  this 
furnace  we  may  observe,  that  there  is 
a  carbonising  plate,  on  which  the  coal  is 
submitted  to  two  processes — ^namely,  car- 
bonisation and  combustion.  Over  this 
plate  is  formed  an  arch  of  fire-brick,  or 
large  Stourbridge  lumps,  either  of  which 
radiates  sufiicient  heat  to  produce  a 
powerful  efiect  upon  the  coal,  which 
instantly  gives  out  plentiful  streams  of 
carburetted  hydrogen  gas.  The  gas, 
being  thus  formed  at  a  high  temperature, 
is  immediately  inflamed  by  a  due  pro- 
portion of  atmospheric  air  rushing 
through  the  heated  coke  at  the  bottom  of 
the  furnace,  which,  meeting  the  gas,  pro- 
duces a  brilliant  and  lasting  fire,  and, 
from  its  purity  of  flame,  prevents  soot 
fix)m  lodging  in  the  flues,  if  common 
attention  be  given  to  the  first  lighting ; 
and  it  can  be  kept  in  for  months  together 
without  relighting  if  required. 

In  this  furnace  a  third,  or  thereby, 
only  of  the  floor  consists  of  a  grate,  and 
that  placed  close  to  the  throat  The 
inclined  plane  on  which  the  coal  is  placed 
is  set  at  an  angle  of  about  35°  or  40"*,  and 
occupies  the  whole  space  from  the  grate 
to  the  feeding-door.  This  door  is  smaller 
and  difierently  formed  from  those  in 
common  use.  It  has  merely  sufficient 
opening  to  admit  of  the  supply  of  the 
frdsh  coal,  and  is  very  completely  closed 
with  a  flanged  lid  to  exclude  air.  The 
fuel  is  pushed  forward  upon  the  inclined 
plane  by  means  of  a  square  piston, 
wrought  by  a  handle  from  without ;  and 
by  reversing  the  motion,  the  piston  is 
brought  back  to  its  original  place,  to  ad- 
mit of  fresh  supplies  of  coal.  The  first 
arrangements  being  completed,  the  fire 
being  kindled,  and  the  door  completely 
closed,  the  plane  and  the  arch  are  thus 
converted  into  a  retort  The  heat  of  the 
fire  and  the  hot  air  rising  through  it, 
which  is  strongly  reverberated  from  the 
arch,  promotes  the  distillation  of  the 
nearer  portions  of  the  coal.  The  gases 
as  they  rise  are  whirled  into  the  current 
towanu  the  flue,  and,  meeting  with  the 


rush  of  heated  air  through  the  fire,  are 
inflamed  and  completely  consumed.  This 
process  continues  till  the  coal  is  pei^^ctly 
coked; — ^which  is  then  pushed  forward  by 
the  screw,  to  make  place  for  fresh  supplies 
of  coal  If  properly  attended  to,  these  fur- 
naces work  well ;  but  it  is  difficult  to  get 
men  to  attend  to  them,  as  the  feeding  of 
furnaces  has  hitherto  been  carried  on  with- 
out system  or  r^ard  to  correct  principle& 

A  scientific  remedy  is  noticed  in  "  The 
Pharmaceutical  Times  "  for  the  consump- 
tion of  smoke,  which  oonsiBts  in  intro- 
ducing a  cast-iron  tube  from  a  boiler  to 
convey  a  column  of  steam  above,  and  to 
be  dispersed  by  a  rose  nozzle  over  the 
sur&ce  of  the  coking  coal.  "  Decomposi- 
tions and  new  combinations  thus  take 
place,  which  efiect  the  entire  combustion 
of  the  inflammable  gases,  and  the  imme- 
diate disappearance  of  a  column  of  black 
smoke,  which,  till  the  turning  on  of  the 
steam,  had  hovered  in  the  shaft  of  the 
chimney."  Where  steam  is  employed, 
this  is  easily  effected,  and  at  little  waste 
of  power.  A  more  simple  and  almost  as 
efficacious  a  method  may  be  applied  in 
any  hothouse  furnace,  even  of  the  most 
common  construction,  by  leading  a 
metallic  tube,  finely  perforated  at  the 
end,  to  terminate  over  the  fire,  the  other 
end  being  connected  with  a  cistern  of 
water,  llie  jet  of  water,  about  as  fine  as 
a  small  needle,  being  thrown  upon  the 
fire  whilst  burning  briskly,  will  gene- 
rate sufficient  steam  in  the  furnace  to 
secure  the  combustion  of  all  smoka 
The  accidental  leaking  of  a  boiler  over  a 
fire-place  kept  constantly  at  work  led  to 
the  discovery  of  this  simple  remedy. 

The  majority  of  smoke-consuming  fur- 
naces, although  in  form  and  minor  de- 
tails difiering  from  each  other,  nearly  all 
rest  on  one  general  principle— -namely, 
the  admission  of  an  adequate  supply  of 
air  behind  the  fire-bridge,  and  just  at  the 
point  where  the  supply  affi>rded  by  the 
ordinary  draught  ceases  to  be  effective. 
The  carbonaceous  vapour,  being  still 
heated  to  a  high  degree,  becomes  in- 
stantly ignited  on  being  brought  in  oon> 
tact  with  the  air,  so  that  a  sheet  of  flame 
may  be  seen  to  sweep  along  the  bottom 
of  the  boiler,  and  no  smoke' is  produced. 
If  the  extra  supply  be  cut  off,  the  flame 
immediately  ceases,  and  its  place  is  occu- 
pied with  a  dense  volume  of  black  smoke. 
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vliicfa  esG^Ms  by  the  chimney.  The 
netoration  of  the  current  of  air  osuaes  the 
■DM^  to  oeeae  and  the  flame  to  reappear. 
Id  these  eesentials  the  Hmoke-consum- 
JDg  fiiroacaa  differ  widely  from  thoae  in 
common  lue,  beoauee,  is  the  latter,  no 
lir  can  ponibly  reach  the  back  port  of 
the  fimiaoe  at  the  bridge,  but  is  admitted 
at  the  fivnt  of  the  fire  close  by  the  door, 
and,  in  oonsequeiice,  passing  rapidly  over 
the  fin,  enters  the  throat  of  the  fiirnaoe  at 
the  bridge  in  an  improperly  heated  form, 
and  Dot  only  carries  along  with  it  a  large 
qmnti^  of  smoke,  but  also  a  great  portion 
uf  oold  air,  which,  instead  of  heating  the 
flaee,  tends  rather  to  reduce  their  tempera- 
tore.  In  regard  to  that  part  of  the  furnace 
called  the  bridge,  Mr  Ainger,  in  "Gar- 
deners' Clironicle,'  makes  the  following 
remarks: — "In  ordinary  boUer-aetting, 
what  is  called  the  bridge,  which  is  in- 
leaded  to  direct  the  rising  flame  and 
gaaei  into  close  contact  with  the  boiler, 
bnt  which,  at  the  same  time,  shuts  out  a 
la^  apace  from  its  radiation,  is,  I  be- 
liere,  a  totally  injurious  coatrivance.  By 
diminishing  ^e  primary  radiation  of  the 
boiler,  we,  of  neceeaity,  give  a  lar^r  por- 
tion of  heat  to  the  gosea  which  it  is  suffi- 
ciently difficult  to  reclaim  during  their 
rapid  passage  through  the  theret^  over- 
b^led  flues,  and  which  escape  with  an 
umecessary  lai;ge  share  of  h^t  into  the 
ehinmey.' 

Our  own  opinion  of  tbe  exclusion  or 
admisMon  of  atmospherio  air  is,  that  a 
nrj  limited  quanti^  is  all  that  is  neoes- 

S,  both  for  the  support  of  combustion 
also  for  the  consumption  of  smoke ; 
but  that  this  air,  whatever  ita  amount 
may  be,  should  be  directed  to  the  warm- 
ot  part  of  the  furnace ; — and  the  warmer 
it  is  before  it  is  so  applied,  the  better.  Air- 
tight furnaces  should  be  first  oonstructed ; 
and,  if  provided  with  proper  registers  in 
tbeir  frames  and  ash-pit  doors,  the  neoes- 
■ar;  qoantity  of  air  can  be  most  readily 
nippUed. 

Fig.  343  ie  a  lon^tudinal  seotiou  of  a 
Bnolu  -  consnming  furnace  upon  Mr 
i<mph  Williams'  principle,  and  approved 
of  l^  the  Coounittee  of  the  Health  of 
Towns,  to.  The  croes  section  is  the 
fime  aa  that  formerly  given  in  fig.  90. 
The  fiimaoe  door  and  ash-pit  are  upon 
the  same  principle  as  tboee  there  detailed, 
K  ia  also  the  fire-clay  grate  with  its  per- 
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forotiouB.   The  leading  feature  in  this  fur- 
nace is  the  perforated  fire-clay  tile  a, 
placed  in 
™-  ""  thethroat 

of  the  fur- 
nace, and 
,  sunk  3 
inches  in- 
the 


back  of 
the  grate, 
j  and    also 

into  the 
tile  «  in  the  evolving-chamber  /  Air 
is  admitted,  after  passing  throu^  the 
ash-pit  to  become  heated,  by  the  aperture 
fi,  BO  as  to  act  with  force  on  the  half- 
inflamed  gaaee  and  smoke  afiei  passing 
through  the  perforations  in  the  tile  <■;  for 
on  the  quantity  and  force  of  thie  body  of 
air,  consumption  of  the  smoke  depends. 
e  is  a  boiler  over  the  firo,  but  it  has  no 
direct  connection  with  the  principle  of 
this  fiimace. 

Jwt^tpattnt  ttada-eontuming furnace  is 
a  very  ingenious  piece  of  meohaoiam,  but 
by  &r  too  complicated  to  be  used  for 
ordinary  purposes.  A  set  of  drawings  of 
it  in  detail,  with  description,  will  be 
found  in  the  Rtpertoiy  of  Patent  InvaOiont. 

A  patent  has  reomtly  been  token  out 
by  Mr  G.  Ansty  of  Brighton,  which  we 
think  worth  the  attention  of  furnace- 
builders.  The  principles,  so  far  as  pub- 
lished, are  in  Uie  right  direction.  His 
method  for  more  effectually  securing  the 
combustion  of  the  smoke  is  by  causing 
the  products  of  combustion  to  pass 
through  apertures  in  plates  and  cones, 
and  ttiereby  to  be  retained  longer  than 
usual  in  contact  with  the  flues  and  heat. 
And  bis  invention  also  embraces  the 
meansof  regulating  draught  in  chimneys, 
so  as  to  maintain  an  equable  degree  of  tem- 
perature at  the  upper  end  of  the  chimney, 
by  preventing  any  sudden  influx  of  cold  air. 

Mettrs  W.  and  J.  OaUmea/»  patmt 
hoiUrt. — These  boilers  consist  of  a  cylin- 
drical shell  or  outer  case  containing  two 
cylindriool  tubes  forming  the  furnaces. 
These  two  tubes  unite  behind  lkefire-bar» 
in  a  single  chamber,  and  it  is  in  this 
union  that  their  virtue  as  smoke-con- 
The  ordinary  donble- 
2k 
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fumaced  boilers  in  use  are  defective  as 
smoke-consumers,  inasmuch  as  the  two 
furnace  tubes  extend  the  whole  length  of 
the  boiler,  so  that  the  products  of  com- 
bustion do  not  meet  until  their  tempera- 
ture has  been  reduced  below  the  point  of 
ignition.  Extended  experience  proves 
that,  as  economic  evaporators,  Messrs 
Galloway's  boilers  hold  a  high  rank.  They 
are,  however,  better  adapted  for  large 
steam-boilers  than  for  ordinary  hot-water 
ones;  but,  as  we  yet  hope  to  see  one  large 
hot-water  boiler  made  to  supply  heat  to  a 
large  establishment  of  hothouses,  such 
boilers  may  yet  find  a  place  in  gardens  of 
importance. 

Various  other  mechanical  contrivances 
have  been  tried,  both  for  the  purpose  of 
consuming  smoke  and  also  for  feeding  the 
fire  without  manual  attendance;  but,  from 
their  complication,  they  are  found  not  to 
work  so  satuBfieu^torily  as  could  be  wished. 
Still  their  respective  inventors  axe  en- 
titled to  praise  for  their  ingenuity.  The 
examples  we  have  given  of  smoke-con* 
suming  furnaces  may  be  deemed  suffi- 
cient 

The  causes  of  opaque  smoke  being  so 
copiously  produced  by  furnace  fires  are 
thus  detailed  by  W.  Keld  Whytehead, 
C.  E.,  in  "  Suggestions  on  Smoke-consum- 
ing Furnaces,"  &c. — "The  escape  of  car- 
bon, the  presence  of  which  causes  the 
opacity  of  smoke,  arises  from  imperfect 
combustion  of  the  fuel,  which  may  be 
occasioned    by    any    of    the   following 
causes.    Over-rapidi^  ofeombustum, — This 
is  the  most  common  cause  of  opaque 
smoke,  and  defies  the  most  careful  stoker. 
In  other  words,  it  is  forcing  a  furnace — 
f.  «.,  compelling  it  to  bum  a  larger  quan- 
tity of  coals  in  a  given  time  tiian  it  is 
fitted  to  do.     That  is  to  say,  a  certain 
proportion  ought  to  exist  between  the 
area  of  the  furnace  and  the  quantity  of 
fuel  necessary  to  be  consumed  to  evapo- 
rate the  required  quantity  of  water ;  or, 
as  engineers  say,  '^a  square  foot  of  fire- 
grate will  only  bum  to  advantage  10  lb. 
of  coal  per  hour."    The  reason  of  this 
limitation  is  easy  to  be  imderstood.  Each 
lb.  of  coal  requires  2  lb.  of  oxygen  for  its 
perfect   combustion,    to    supply    which 
150  cubic  feet  of  atmospheric  air  must  be 
passed  through  the  fire.     Now,  all  this 
air  has  to  pass  through  the  spaces  be- 
tween the  fire-bars,  and  sufficient  space 


can' only  be  obtained  by  having  a  propor- 
tionate area  of  fire-grata     Thus,  suppoB- 
ing  the  fire-bars  are  1^-inch  wide  at  top, 
and  the  spaces  between  them  fths  of  an 
inch,  it  is  obvious  that  out  of  the  Ig-inch 
space  in  the  width  of  the  grate,  only 
f  inch,  or  one-fifth  of  the  whole,  is  avail- 
able for  an  air-passage.      But,  even  if 
there  be  sufficient  area  of  fire-grate,  and 
the  fire-bars  of  proper  proportions,  there 
may  be  want  ofdravght  in  the  chimney. 
The  passage  of  air  trough  the  fire  is 
entirely  dependent  upon  the  action  of  the 
chimney,  which  is  a  species  of  pump; 
and  a  chimney  of  insufficient  diameter  or 
height  will  no  more  discharge  a  dispro- 
portionate quantity  of  gas  tbm  a  pump 
would  of  water  under  similar  circum- 
stancea     It  is  desirable  that  the  chimney 
should  stand  as  near  to  the  boiler  as  pos- 
sible, because  every  foot  of  horizontal 
flue  causes  additional  obstruction  to  the 
passage  of  the  air,  and  diminishes  the 
useful  effect  of  the  chimney.     It  often 
happens  that  the  action  of  a  good  chim- 
ney is  neutralised  by  the  malformation  of 
the  flues  surrounding  the  boiler.     In  this 
case  the  remedy  is  easy,  or  the  &ult  may 
rest  partially  or  entirely  with  ike  ignorant 
firetnan**     We  are  afraid  this  defect  will 
be  more  difficult  to  remedy  than  *^  irregu- 
lar firing  and  too  much  stoking^  which  are 
the  ordinary  fiEtults  of  the  inexperienced 
fireman.     And  the  extreme  of  firing  too 
thick  is  as  bad  as  too  thin^the  former 
preventing  the  proper  admission  of  air 
through  the  bars,  and  the  latter  aUowing 
the  air  to  pass  though  in  excess,  which 
has  the  effect  of  cooling  down  the  furnace 
and  preventing  the  perfect  combustion  of 
the  fiiel.    The  effect  of  regular  hand-firing 
may  be  expressed  in  figures  as  follows : — 
Suppose  a  furnace,  the  bars  of  which  are  so 
proportioned  as  to  admit  sufficient  air  for 
the  proper  combustion  of  60  lb.  of  coal 
per  hour ;  now,  if  once  every  minute  we 
could  throw  evenly  over  the  fire  1  lb.  of 
coal,  it  is  obvious  that  the  quantity  of 
coal  on  the  bars  would  be  nearly  invari- 
able, because  it  would  be  supplied  just  as 
&st  as  it  was  consumed,  and  the  demand 
for  air  would  be  constant  In  hand-firing 
a  different  operation  takes  place :  the  coal 
is  thrown  on,  say  15  lb.  of  coal  every 
fifteen  minutes,  and  the  consequence  is, 
that  for  one-half  of  the  time  too  little 
air  passes  through  the  bars,  and  for  the 
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other  half,  too  much.     And  here  another 
evil  ensues — 

"  The  temperature  of  the  fUmace  is 
lowered  helow  the  9mok&-buming  point — 
The  water,  of  which  all  coal  contains 
more  or  less,  and  the  bituminous  partides, 
are  eraporated,  and  carry  off  the  heat 
Tery  rapidly ;  the  fire  thus  cooled  down, 
and  deprived  of  a  due  supply  of  air,  is 
incapable  of  raismg  the  bituminous  par- 
ticles to  a  sufficiently  high  temperature 
to  cause  them  to  inflame,  and  a  densely 
hkck  smoke  escapes  from  the  chimney- 
top  It  may  suggest  itself  to  the  reader, 
that  a  more  regular  combustion  may  be 
obtained,  and  a  better  effect  produced,  if 
the  fireman  were  to  divide  the  charge  of 
coal,  and  throw  on  5  lb.  of  coal  every  five 
minutes.  This  is  true  in  theory;  but  in 
practice  another  evil  is  induced — the 
more  fi%quent  opening  of  the  furnace 
door,  which  admits  a  volume  of  cold  air, 
the  cooling  effect  of  which  on  the  boiler 
and  flues  would  more  than  counteract 
any  saving  that  could  be  effected  by  the 
greater  regularity  of  the  combustion. 

"*  Stoking  is  an  infidlible  receipt  for  mak- 
ing smoke.  When  an  idle  fireman  wishes 
to  save  his  trouble,  he  fires  heavily,  and 
siokes  or  breaks  up  his  fire  when  the 
fresh  coal  is  just  warmed,  which  disen- 
gages a  large  body  of  the  gases  which 
escape  unconsumed.  The  secret  of  econo- 
mical hand-firing  consists  in  disturbing 
the  fire  as  little  as  possible;  and  regu- 
larity of  combustion  is  one  effectual 
means  of  preventing  the  production  of 
amoka" 

In  r^rd  to  the  effects  of  smoke  on 
v^tatiou,  we  may  here  observe,  that  it 
is  perhaps  less  objectionable  as  being  in- 
jurious than  on  accoimt  of  the  unsightly 
appearance  it  produces,  and,  still  more, 
the  enormous  waste  of  fuel  which  passes 
off  in  an  unconsumed  state  where  no 
means  are  used  for  its  combustion. 

Some  propositions  have  been  made  for 
economising  the  fuel  in  furnaces  attached 
to  hothouses;  and,  strange  enough  to  say, 
the  old  and  long  ago  disused  plan  of 
attaching  a  small  lime-kiln  to  them  has 
been  revived  of  late^  and  by  more  than 
one  individuaL  Speechly  published  a 
plan  and  description  of  one  so  long  ago 
as  1796,  {vide  his ''  Treatise  on  the  Pine,**) 
and  informs  us  that  Mr  Thompson  at 
Billing,  in  Northamptonshire,  had  them  in 


use  upon  rather  an  extensive  scale ;  and, 
on  the  authority  of  Lord  John  Cavendish, 
we  are  also  informed  that  such  kilns  were 
in  use  at  Bishop*s  Court  in  Ireland  prior 
to  1794.  Admitting,  however,  that  some 
economy  in  fuel  could  be  attained,  the 
dust  and  filth  attending  the  operation 
will,  we  think,  prevent  their  being  used 
in  gardens  of  high  keeping. 

The  opinions  given  in  fiivour  of  nearly 
air-tight  furnaces,  and  hence  stove  com- 
bustion, are  far  from  being  in  accordance 
with  those  of  Sir  H.  Davy  and  Dr  Ure, 
both  of  whom  have  shown  that  fuel  may 
be  consumed  by  an  obscure  species  of 
combustion,  but  at  the  same  time  give 
out  little  heat.  The  former  says,  in 
«  Researches  on  Flame,"—"  The  facts 
detailed  on  insensible  combustion  explain 
why  80  much  more  heat  ia  obtained  from 
fuel  when  it  is  burned  quickly  than 
slowly ;  and  they  show  that,  in  all  cases> 
the  temperature  of  the  acting  bodies 
should  be  kept  as  high  as  possible ; — not 
only  because  the  general  increment  of 
heat  is  greater,  but  likewise  because  those 
combinations  are  prevented  which,  at 
lower  temperatures,  take  place  without 
any  considerable  production  of  heat 
These  £acts  likewise  indicate  the  source 
of  the  great  error  into  which  experi- 
menters have  fidlen,  in  estinmting  the 
heat  given  out  in  the  combustion  of 
oharccMd;  and  they  indicate  methods  by 
which  the  temperature  may  be  increased, 
and  the  limits  to  which  it  may  be 
carried." 

It  has  been  proved  by  satis&ctory 
experiments,  that  1  lb.  of  charcoal  is 
capable  of  converting  13  lb.  of  water 
at  60''  into  steam  at  212'',  if  burned  to 
the  greatest  advantage ;  but  on  account 
of  our  hitherto  imperfecUy  constructed 
furnaces,  this  heating  power  is  very 
seldom  obtained,  even  after  making 
allowance  for  the  waste  of  heat>  which, 
in  the  best  of  furnaces,  is  inevitable. 
Dr  MuUer,  in  his  inaugural  lecture  at 
King  s  College,  says :  ^  The  first  and 
most  obvious  loss  arises  from  the  escape 
of  the  heated  air  from  the  chimney 
before  it  has  surrendered  to  the  boiler 
or  flue  the  full  amount  of  heat  which 
it  is  capable  of  relinquishing.  It  is 
manifest  that  the  best  method  of  obviat- 
ing this  consists  in  so  arranging  the 
chimney  and  passages  for  the  products 
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of  combustion  that  they  shall  circulate 
thoroughly  around  the  boiler^  and  that 
sufficient  time  may  be  allowed  them  to 
part  with  their  high  temperature  before 
escaping  into  the  external  air."  This  is 
mainly  occasioned  by  the  admission  of 
too  great  a  supply  of  air.  "  There  is, 
however,  a  very  important^  but  more 
unsuspected  mode  in  which  loss  is 
sustained,  and  one  which  is  intimately 
connected  with  the  chemistry  of  com- 
bustion. It  depends  upon  an  insufficient 
supply  of  air.  It  is  a  &ct,  not  less 
singular  than  important,  that  charcoal, 
or  coke,  may  be  dissipated  in  vapour, 
and  may  be  apparently  wholly  consumed, 
by  one-half  of  the  amount  of  air  which 
is  usually  required  in  an  open  fire,  under 
circumstances  where  the  full  quantity  of 
heat  is  given  out ;  and  it  is  to  be  observed, 
that  in  this  case,  1  lb.  of  charcoal,  instead 
of  emitting  heat  enough  to  convert 
13  lb.  of  water  into  steam,  will  only  give 
out  one-fifth  of  the  heat,  and  will  there- 
fore raise  little  more  than  2^  lb.  of  water 
into  steam.  This  important  &ct  depends 
upon  the  property  which  charcoal  has  of 
forming  two  compounds  with  oxygen. 
In  the  first  case,  where  the  most  heat  is 
emitted,  twice  tiie  amount  of  oxygen  is 
taken  up,  and  carbonic  acid  gas,  or  fixed 
air,  is  produced :  in  the  second  case,  a 
gas  is  obtained  also,  called  carbonic 
oxide; — it  is  colourless,  and  therefore 
escapes  notice;  but  it  is  combustible, 
which  carbonic  acid  is  not;  and  in  burn- 
ing, it  gives  out  a  large  amount  of  heat — 
in  short,  the  other  four-fifths  of  the  heat 
which  are  deficient  when  charcoal  lA 
burned  into  this  gas. 

'^  This  gas  is  not  formed,  in  the  first 
instance,  by  the  direct  union  of  the 
coke  or  charcoal  with  the  oxygen  of 
the  air;  for  carbonic  acid  is  the  com- 
pound which  is  invariably  obtained; 
but  when  this  carbonic  acid  is  made  to 
pass  over  red-hot  coals,  it  dissolves  a 
portion  of  the  coal,  becomes  dilated  to 
twice  the  bulk  it  occupied,  and  actually, 
instead  of  increasing  the  heat  of  the 
furnace  by  the  quantity  of  coal  with 
which  it  thus  unites,  it  most  materially 
diminishes  it)  and  carries  it  off  in  sheer 
waste.  Now,  let  us  consider  what  is 
actually  going  on  in  many  of  our  fur- 
naces :  these  are  usually  open  to  the  air 
at  bottom  by  the  bars  of  the  fire-grate  i 


brisk  combustion  takes  place,  and  the 
body  of  coke  above  becomes  of  a  bright 
red  heat ;  but  the  air  is  quickly  deprived 
of  its  oxygen  by  the  lowest  layer  of  coal, 
the  draught  carries  up  the  exiuiusted  air, 
and  with  it  the  carbonic  acid  that  has 
been  formed ; — ^this  gas,  as  it  passes  over 
the  intensely  ignited  coal,  dissolves  a 
fresh  portion,  cools  the  fire,  and  asoends 
the  chimney:  when  it  reaches  the  top 
of  the  chimney,  it  has  become  too  much 
cooled  down  to  take  fire  as  it  comes  into 
the  air,  and  passes  off  unsuspected,  and 
to  waste,  actually  carrying  with  it  four- 
fifths  of  the  heat  that  it  ought  to  give 
out,  if  the  coal  that  it  takes  off  had  been 
burned  with  a  due  supply  of  air.  I  do 
not  mean  to  say  that  tiie  whole  of  the 
carbonic  acid  is  ever  entirely  converted 
into  carbonic  oxide :  the  gas  is  not  in 
contact  with  the  heated  coal  for  a  suffi- 
cient length  of  time  to  produce  this 
effect;  but  this  I  do  say,  that  in  all 
furnaces  of  the  common  construction,  a 
large  loss  is  sustained  in  this  insidious 
and  unsuspected  manner.  In  the  case 
where  coal,  and  not  coke,  is  employed, 
still  greater  loss  is  sustained; — ^all  the 
visible  smoke  is  wasted,  a  good  deal  of 
carbonic  oxide  in  addition  passes  off  in 
the  invisible  form,  and  still  more  coal 
gas  escapes  unnoticed ;  the  coal  in  the 
upper  part  of  the  furnace  becomes  coked 
by  the  heat  of  the  lower  portion,  and 
nearly  all  that  the  gas-works  obtain  by 
distillation  of  coal  in  retorts,  here  passes 
imheated  into  the  air.  The  question, 
therefore,  for  the  consumption  of  smoke 
resolves  itself  not  merely  into  a  question 
of  public  health  and  convenience— to 
which  too  often  a  deaf  ear  is  turned  by 
those  who  are  deriving  profit  at  the 
expense  of  the  sufferers — but  it  is  also  a 
question  of  economy  on  the  widest  scale ; 
it  is  a  question  on  which  common  sense 
and  common  humanity  are  alike  agreed ; 
and  it  is  therefore  a  point  which  eventu- 
ally will  demand,  from  self-interesf^  that 
attention  which  mere  good  feeling  wofold 
long  solicit  in  vain." — Pharmaeeutital 
Times, 

In  reference  to  combustion  and  the 
management  of  fuel,  we  find  the  foUow- 
ing  sensible  remarks  by  Mr  Rogera,  the 
inventor  of  the  conical  boiler  with  which 
his  name  is  associated,  given  by  him 
in  a  communication  to  the  '^Gardeners' 
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Magazine,"  toL  xtI.  p.  136  :  "  When  the 
fire  ia  first  lighted,  it  should  be  allowed 
to  bum  brisk  and  clear,  till  the  fuel  in 
the  bottom  is  well  ignited ;  it  may  then 
be  filled  up  to  the  throat  of  the  furnace, 
when  it  will  last  through  the  night     In 
filling,  care,  of  course,  must  be  taken 
that  the  fuel  is  not  so  small  and  dusty 
as  to  stop  the  draught.     As  fuel  cannot 
be  consumed  without  air,  if  a  furnace 
be  constructed  of  considerable  depth," 
(the  form  of  Mr  Rogers'  boi]er  being 
conical,  it  follows  that  his  furnaces  are 
deeper  than  those  under  boilers  in  a 
horizontal  direction — still  the  philosophy 
of  combustion  is  pretty  much  the  same 
in  both  cases,)  "  and  fiUed  with  fuel,  and 
air  be  admitted  only  at  the  bottom,  that 
fuel  alone  is  consumed  which  lies  imme- 
diately on  the  bars,  and  first  receives 
the  draught  of  air.     The  fuel  above, 
proriding  it  transmits  the  air,  becomes 
red  hot,  or  nearly  so,  but  does  not  con- 
sume, until  that  below  it  is  destroyed. 
In  this  manner,  one  of  these  conical 
furnaces  being  lighted  and  filled  with 
fuel,  that  portion  in  the  upper  part  of 
the  furnace  which  cannot  burn,  absorbs 
the  heat  of  the  burning  fiiel  below,  and 
radiates  or  transmits  it  to  the  water  on 
every  side.     So  perfect  is  this  absorption 
of  heat,  that  for  several  hours  after  the 
furnace  has  been  filled  up  with  cinders, 
though  there  may  be  a  fierce  fire  below, 
litde  or  no  heat  escapes  by  the  chinmey, 
the  whole  being  taken  up  by  the  sur- 
rounding water.      The  economy,   there- 
fore, of  fuel  in  such  an  apparatus  is  very 
great ;  and  it  is  also  evident  that  excess 
of  draught  must  be  guarded  against,  so 
much  only  being  allowed  as  will  con- 
sume the  fuel  steadily,  which  is  easily 
learned  by  experience.     The  necessity 
also  of  keeping   the   aperture    in    the 
front  close,  so  that  air  enters  the  fur- 
nace only  through  the  ash-pit,  is  hence 
endent" 

Besides  the  proper  construction  of  fur- 
naces, much  of  the  success  of  their  opera- 
tion depends  on  the  manner  in  which 
they  are  attended  to.  This  is  a  matter 
sadly  neglected,  not  only  in  gardens,  but 
in  in  large  eetablishments,  even  where 
regular  engineers  are  employed  in  super- 
intending them.  Nor  is  it  a  subject 
much  treated  on,  in  works  of  horticulture 
at  least    The  first,  and  almost  the  only 


useful  instructions  we  know  of  in  a  pub- 
lished form,  are  given  in  a  paper  "On 
the  Management  of  Hothouse  Furnaces," 
by  the  late  W.  Atkinson,  Esq.,  in  the  "  Hor- 
ticultural Society's  Transactions,'*  vol.  v. 
p.  467.  They  are  to  this  eff*ect :  "When 
the  fire  is  first  lighted,  the  ash-pit  door 
may  be  left  open  till  the  fuel  be  properly 
kindled.  The  door  should  then  be  shut 
close,  leaving  the  brass  register  so  far 
open  as  to  allow  sufficient  air  to  blow  the 
fire,  but  not  more  than  is  absolutely  ne- 
cessary to  make  it  bum  well — not  vio- 
lently, nor  with  a  strong  draught ;  for  if 
more  air  be  admitted  than  is  required  for 
a  moderate  brisk  fire,  it  occasions  a  great 
waste  of  fuel  without  increasing  the  heat. 
The  fire-place  door  must  at  all  times  be 
kept  shut,  and  the  sloping  part  of  the 
iron  firame  of  the  door  must  be  kept  clear 
of  coals,  so  as  not  to  prevent  tJfie  door 
from  latching.  No  air  must  be  let  in  at 
the  door  at  any  time,  except  when  it  can- 
not be  avoided,  in  feeding  the  fire.  Any 
cold  air  that  may  get  in  at  the  fire-place 
door  is  apt  to  rush  over  the  fire  into  the 
flue  without  being  heated,  and  that  air 
tends  to  cool  the  flue  instead  of  heating 
it.  Therefore,  all  the  air  that  is  neces- 
sary for  blowing  the  fire  must  be  ad- 
mitted at  the  ash-pit  register,  in  order 
that  it  may  get  heated  in  passing  through 
the  fire  to  the  flue. 

"It  is  impossible  to  determine  the 
exact  opening  necessary  to  be  left  in  the 
ash-pit  register  to  admit  sufficient  air,  as 
that  greatly  depends  upon  the  goodness 
and  length  of  the  flue,  and  the  height  of 
the  chimney. 

"  When  a  flue  is  once  properly  heated, 
the  draught  becomes  stronger,  and  then 
a  smaller  opening  in  the  register  is  suffi- 
cient to  supply  the  fire  with  air.  In  this 
state,  about  |  an  inch  opening  in  the 
register  is  generally  sufficient,  and  it 
should  be  shut  quite  close,  if  it  will  be 
found  that  the  fire  will  bum  in  that  posi- 
tion, as  a  considerable  quantity  of  air  will 
get  in  through  the  joints  of  the  ash-pit 
door.  The  best  fuel  for  hothouse  fire- 
places is  cinders  or  braise.  This  is  cheaper 
than  using  coals  only,  and  keeps  up  a 
steadier  fire  with  less  smoke.  At  all 
times  when  fi'esh  fuel  is  added  to  the  fire, 
the  hot  fuel  unconsumed  must  be  pushed 
with  an  iron  rake  towards  the  further 
end  of  the  bars,  and  fresh  fuel  applied 
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immediately  in  the  frontof  it,  so  as  to  fill  up 
the  space  between  the  bars  and  the  lower 
part  of  the  frame  of  the  double  door. 
This  fuel  being  dead  between  the  bars 
and  the  door,  protects  the  door  from  the 
heat  of  the  fire,  and  prevents  the  iron 
from  warping.  In  supplying  the  fire 
with  fresh  fuel,  great  care  must  be  taken 
not  to  throw  it  over  to  the  &rther  end  of 
the  fire,  or  into  the  throat  of  the  flue,  for 
this  is  often  the  cause  of  flues  bursting. 
When  coals  are  thrown  beyond  the  fire, 
after  it  has  burnt  low,  and  tiie  flue  is  hot, 
the  heat  of  the  brickwork  generates  gas 
from  the  coals;  this  gas  gets  into  the 
flue ;  and  when  the  fuel  over  the  fire  be- 
comes inflamed,  if  the  flame  be  drawn 
into  the  flue,  it  ignites  the  gas  that  has 
been  there  generated,  and  causes  an  ex- 
plosion. This  ought  to  be  particularly 
attended  to,  as  an  explosion  of  gas  in  the 
flue  may  destroy  a  valuable  collection  of 
plants  in  a  moment 

''There  is  also  another  circumstance 
which  renders  it  desirable  to  attend  to 
the  manner  of  supplying  the  fire  with 
fuel.  If  the  fresh  fuel  be  thrown  over 
the  whole  sur&oe  of  the  hot  fire,  it  will 
produce  an  immense  volume  of  smoke 
and  black;  but,  on  the  contrary,  when 
the  fuel  is  added  carefully  to  the  front  of 
the  fire,  in  the  manner  before  described, 
then  much  of  the  smoke  given  out  by  it 
is  consumed  in  passing  over  the  hot  part 
of  the  fire.  Besides  the  management  of 
the  ash-pit  register,  the  damper  of  the 
flue  ought  particularly  to  be  attended  to, 
by  not  opening  it  fiurther  than  is  abso- 
lutely necessary  for  the  combustion  of 
the  fuel.  The  more  the  damper  can  be 
closed,  provided  the  fire  will  bum  mode- 
rately well,  the  more  will  be  retained  in 
the  flue,  without  escaping  up  the  chim- 
ney, and  the  less  will  be  consumed.  And 
when  the  fire  is  made  up  for  the  last 
time  in  the  evening,  the  damper  should 
be  put  in  as  far  as  it  can  be,  so  aa  only  to 
keep  the  fire  just  alive,  and,  in  general, 
the  fire  may  be  allowed  to  bum  bright 
against  the  last  attendance  in  an  evening; 
and  then,  instead  of  putting  on  fresh  fuel, 
close  the  ash-pit  and  damper  completely. 
This  will  prevent  any  draught  of  cold  air 
through  the  flues  carrying  the  heat  out 
at  the  chimney ;  and  the  body  of  heat 
that  is  then  in  the  mass  of  brickwork  of 
the  flueS;  having  no  other  means  of  escape 


than  into  the  house,  will  frequently  be 
found  sufficient  for  the  night 

''The  ash-pit  register  should  be  pro- 
perly attended  to,  and  never  sufifered  to 
get  injured  with  rust — ^not  even  in  the 
summer  time,  when  not  in  use.  The  door 
should  then  be  taken  off  the  hooks  and 
properly  cleaned,  and  rubbed  with  oil  to 
prevent  rust  The  shovel  used  for  the 
fire-place  should  have  a  short  handle, 
which  is  as  convenient  for  use  as  a  long 
one;  and,  with  a  short-handled  shovel, 
the  friel  cannot  so  easily  be  thrown  over 
the  fire.  The  person  who  attends  the 
fires  should  be  directed  to  use  his  hands 
in  opening  and  shutting  the  doors  by 
their  proper  handles,  and  not  be  suffered 
to  do  it  with  a  spade  or  shovel ;  for,  how- 
ever strong  they  may  be  made,  they  may 
soon  be  destroyed  by  improper  usage. 

"  It  is  of  the  greatest  importance  to 
preserve  the  doors  and  ash-pits  perfect, 
for  if  they  be  injured,  it  is  difficult  to  re- 
pair them  without  taking  them  out  of 
the  brickwork,  which  is  attended  with 
considerable  expense,  and  cannot  be  done 
when  the  fire  is  in  constant  use.** 

It  would  be  superfluous  to  make  any 
comment  on  the  merits  of  this  excellent 
paper.  Many  young  gardeners,  by  read- 
ing it  carefully,  will  see  how  very  few  of 
the  conditions  laid  down  are  attended  to 
in  everyday  practice;  and  although  many 
of  them  may  console  themselves  with  the 
thought  that  they  have  not  blown  up  a 
hothouse  flue,  how  many  tons  of  coals, 
and  how  many  furnace  doors,  have  they 
wasted  or  burnt  out ! 

In  the  construction  of  furnace  stoke- 
holes, it  sometimes  happens,  in  low  situa- 
tions, that  drains  cannot  be  got  to  the 
bottom  of  the  excavation.  In  such  cases, 
recourse  must  be  had  to  caissons  of  iron- 
work, or  brick  and  cement,  so  constructed 
that  the  water  may  be  kept  out  of  the 
space  where  the  furnace,  &c.,  is  to  be  set 
This  is  frequently  done  in  Holland,  when 
dwelling-houses,  which  are  often  below 
the  levels  of  rivers  and  canals,  are  thus 
secured  against  the  inroads  of  water 
from  them. 

In  regard  to  frimaoe-doors,  we  may 
here  observe  that,  of  all  others,  Sylvester's 
patent  doors  are  the  best  for  regulating 
the  draught  in  flues,  as  well  as  for  lasting 
long.  They  hang  on  a  frame  in  which 
they  slide,  the  edges  of  the  door  and 
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frome  being  grooved  to  fit  exactly ;  and 
they  are  therefore  nearly  air-tight  They 
also  pofiBess  this  advantage,  that,  should 
explodoD  take  place  in  consequence  of 
an  accumulation  of  gases  within  the  fur* 
nace— and  all  furnaces  and  stoves  upon 
the  principle  of  slow  combustion  are 
liable  to  such  accidents — instead  of  the 
furnace  being  shaken  by  such  explosion, 
the  doors  would  be  lifted  outwards,  and 
the  evil  avoided. 


§9. — CAUSE  OF   CIRCULATION  OF 
HOT   WATER 

The  inventors  of  heating  with  hot 
water,  and  most  of  the  writers  on  the 
subject,  appear  to  have  held  erroneous 
notions  on  its  principle  of  action.  At- 
kinson, Bacon,  Barrow,  Tredgold,  and 
others,  believed  that  circulation  was 
caused  by  the  water  in  the  boiler  expand- 
ing when  heat  was  applied  to  it ;  and  in 
the  appendix  to  Tredgold's  work  on  heat- 
ing, we  find  the  following  reasoning : — 
''If  the  veeselfl  A  B,  fig.  344,  and  pipes. 

Fig.  344. 


be  filled  with  water,  and  heat  be  applied 
to  the  vessel  A,  the  effect  of  heat  will 
expand  the  water  in  the  vessel  A,  and 
the  8ur&oe  will,  in  consequence,  rise  to  a 
higher  level  a  o,  the  former  general  level 
surfiace  being  b  b.  The  density  of  the 
fluid  in  the  vessel  A  will  also  decrease  in 
consequence  of  its  expansion ;  but  as  soon 
as  the  column  d  e,  above  the  centre  of  the 
npper  pipe,  is  of  a  greater  weight  than 
the  column  /  e^  motion  will  commence 
along  the  upper  pipe  firom  A  to  B  ;  and 
the  change  this  motion  produces  in  the 
equiUbrium  of  the  fluid  will  cause  a 
corresponding  motion  in  the  lower  pipe 
from  B  to  A."  This  reasoning  coincides 
exactly  with  the  opinions  held  by  the 
authorities    above   named.      Mr  Hood, 


however,  dissents  from  these  opinions ; 
and  after  pronouncing  them  erroneous, 
gives  his  theory  in  the  following  words  : 
— "  Let  us  suppose  heat  to  be  applied  to 
the  boiler  a,  fig.  345,  a  dilatation  of  the 


Fig.  S46. 


volume  of  the  water  takes  place,  and  it 
becomes  lighter  —  the  heated  particles 
rising  upwards  through  the  colder  ones, 
that  sink  to  the  bottom  by  their  greater 
specific  gravity ;  and  they  in  their  turn  be- 
come heated  and  expanded  like  the  others. 
This  intestine  motion  continues  until  all 
the  particles  become  equally  heated,  and 
have  received  as  much  heat  as  the  fuel 
can  impart  to  them.  But  as  soon  as  the 
water  in  the  boiler  begins  to  acquire  heat, 
and  to  become  lighter  than  that  which  is 
in  the  opposite  vessel  b,  the  water  in  the 
lower  horizontal  pipe  d  is  pressed  by  a 
greater  weight  at  s  than  at  ^,  and  it 
Uierefore  moves  towards  a  with  a  velocity 
and  force  equal  to  the  difference  in  pres- 
sure at  the  two  points  y  and  z.  The 
water  in  the  upper  part  of  the  vessel  b 
would  now  assume  a  lower  level,  were  it 
not  that  the  pipe  c  furnishes  a  fi^esh  sup- 
ply of  water  from  the  boiler  to  replenish 
the  deficiency.  By  means  of  this  unequal 
pressure  on  the  lower  pipe,  the  water  is 
forced  to  circulate  through  the  apparatus, 
and  it  continues  to  do  so  as  long  as  the 
water  in  6  is  colder,  and  therefore  heavier, 
than  that  which  is  in  the  boiler ;  and  as 
the  water  in  the  pipes  is  constantly 
parting  with  its  heat,  both  by  radiation 
and  conduction,  while  that  in  the  boiler 
is  as  continually  receiving  additional  heat 
from  the  fire,  an  equality  of  temperature 
never  can  occur;  or  else,  if  it  did,  the 
circulation  would  cease. 

«  We  see,  then,  that  the  cause  of  circu- 
lation is  the  unequal  pressure  on  the 
lower  pipe  of  the  apparatus ;  and  that  it 
is  not  the  result  of  an  alteration  which 
takes  place  in  the  level  of  the  water,  as 
has  been  erroneously  supposed.** 

From  this  it  appears  that  circulation 
is  really  owing  to  the  water  in  the  lower 
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or  returning  pipe  being  of  greater  specific 
gravity  than  that  in  the  boiler  ;  and  that 
motion  takes  place  in  the  lower  pipe  first, 
instead  of  in  the  higher  one,  as  was  for- 
merly supposed.  The  colder  the  water  is 
in  the  lower  pipe  when  it  enters  into  the 
boiler,  the  more  rapid  will  the  circulation 
be ;  and  as  it  is  desirable  to  have,  in  most 
cases,  a  rapid  circulation,  it  follows  that 
the  greater  length  of  pipe  employed,  the 
more  likely  is  this  to  be  effected  ;  because 
the  greater  the  length  of  pipe,  the  more 
surface  is  produced  for  radiation  and 
conduction.  Hence  four  courses  of  pipes, 
as  in  the  annexed  cut,  fig.  346,  will  give 
out  more  heat  than  two ;  and  the  specific 
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gravity  of  the  fourth,  on  entering  the 
boiler,  will  be  much  greater  than  at  the 
same  end  of  the  second  pipe.  The  water, 
having  given  out  nearly  all  its  heat  in 
the  course  of  a  long  circuit,  must  natur- 
ally absorb  more  heat  from  the  fire  than 
if  it  had  made  a  shorter  circuit,  and 
entered  the  boiler  in  a  much  less  cold 
state  —  consequently  economising  fuel. 
We  have  often  been  struck  in  practice  by 
finding  the  same  quantity  of  fuel  used  in 
heating  the  atmosphere  of  a  hothouse,  by 
the  pipes  running  parallel  to  the  firont 
wall,  as  is  usually  the  case,  as  was  requi- 
site when  the  water  was  turned  into  pipes 
or  tanks  under  the  beds  to  supply  bottom 
heat  also, — ^a  consequence  arising  from  an 
insufficiency  in  the  extent  of  pipes,  and 
a  circumstance  too  little  attended  to. 

It  appears  by  Hood's  experiments,  that 
another  erroneous  opinion  has  been  enter- 
tained regarding  an  increased  circulation 
being  caused  by  giving  the  return-pipe  a 
considerable  fedl  towards  the  boiler.  This, 
so  far  as  regards  boilers  that  are  open  at  the 
top,  and  adapted  to  the  original  or  hori- 
zontal circulation,  is  found,  he  says,  to  be 
erroneous ;  and  although  advocated  by 
Tredgold  and  other  scientific  men,  who 
founded  their  theory  upon  consideration 
of  the  subject  as  a  simple  question  of 


hydraulics,  instead  of  a  compound  result 
of  hydrodynamics,  has  been  proved  by 
Hood  and  others  to  be  attended  with  a 
loss  on  the  effective  pressure  rather  than 
a  gain,  as  the  height  between  the  highest 
part  of  the  pipe  and  the  boiler  is  exactly 
the  same  whether  the  pipes  be  laid  verti- 
cally or  inclined. 

In  the  arrangement  made  by  Rogers 
as  to  the  position  of  his  pipes  to  that  of 
the  boiler,  he  recommends  that,  when  2 
or  3-inch  pipes  are  used,  a  uniform  rise 
of  about  1  inch  in  20  feet  should  be 
given  them ;  but  when  4-inch  pipes  are 
employed,  it  is  better   that    the  pipes 
should  fall  from  the  boiler  in  exactly  the 
same  proportion,  if  local  circumstances 
will  admit  of  the  arrangement ;  for,  he 
says,  ^  the  moving  force,  and  consequently 
the  velocity  of  the  circulation,  depend 
upon  the  difference  in  weight  between  the 
ascending  and  descending  columns :  now, 
the  greater  the  height  of  these  columns, 
the  greater  the  difference  in  their  weight, 
and  consequently  the  greater  the  velo- 
city of  circulation,  and  the  higher  the 
mean  temperature  of  the  pipes.    With 
4-inch  pipes  this  is  unimportant,  for  the 
volume  of  water  contained  in  them  is 
large  as  compared  with  their  radiating 
surface  ;  so  that,  with  any  given  velocity, 
the  water  loses  less  heat  in  one  circula- 
tion   than   it   would  in  smaller  pipes. 
Moreover,    in    4-inch    pipes    the    fric- 
tion is  small,  and  offers  little  resistance 
to  circulation,  so  that  in  4-inch  pipes 
there  is  little  need  of  very  rapid  circula- 
tion, and  less  resistance  to  such  circula- 
tion ;    but  with  smaller  pipes  there  is 
need  of  more  rapid  motion,  or  the  water 
in  the  return-pipe  will  be  much  colder 
than  in  the  delivery-pipe.    To  take  the 
instance  of  2-inch  pipes,  and  suppose  the 
circuit  of  equal  length,  and  the  velocity 
equal  in  both  cases,  the  difference  of  tem- 
perature between  the  flow  and  return 
pipes  will  be  four  times  as  great  as  it 
would  be  with  a  4-inch  pipe,  because  the 
volume  of  water  conveying  heat  is  only 
one-fourth  of  that  contained  in  the  larger 
pipes.     It  is  true,  this  difference  of  tem- 
perature increases  the  difference  of  weight 
in  the  column, — that  is,  the  moving  force 
— and  the  supposition  of  equal  velocities 
does  not  hold  good  in  practice.    But  with 
increased  velocity  comes  increased  fric- 
tion;  and,  moreover,  with   diminished 
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diameter  oomes  increased  friction  also ; 
80  that,  with  the  boiler  of  the  same  height, 
it  is  impoeaible  to  heat  a  given  length  of 
2-inch  pipe  to  the  same  mean  tempera- 
ture with  an  equal  length  of  4-inoh  pipe. 
But  there  is  yet  another  disadvantage  to 
be  taken  into  account  on  the  score  of  the 
2-iiich  pipe,  which  is  this :  that  as  a  given 
boiler  is  calculated  to  supply,  say  100  feet 
of  radiating  sur&ce — ^if  this  100  feet  of 
BoHaoe  is  exhibited  in  the  form  of  200 
feet  of  2-inch  pipe,  instead  of  100  feet  of 
4-iiich  pipe,  you  have  not  only  the  in- 
creased nriction  due  to  the  diminished  bore 
to  contend  with,  but  also  the  increased 
friction  due  to  a  double  length  of  pipe ; 
80  that,  in  order  to  bring  ^e  radiating 
mirfiice  of  200  feet  of  2-inch  pipe  to  the 
same  mean  temperature  as  100  feet  of 
4-inch  pipe,  you  require  a  greater  increase 
of  moving  power— that  is,  a  great  eleva- 
tion of  the  pipes  above  the  boiler."    One 
foot  of  rise,  Mr  Rogers  says,  is  sufficient 
in  all  ordinary  cases,  "  even  with  2-inch 
]ttpe8,  but  the  higher  the  better ;  for  the 
bigger  the  pipes  are  above  the  boiler,  the 
greater  will  be  the  economy  of  fuel,  inas- 
much as  the  heat  will  be  carried  off  more 
rapidly  from  the  boiler.    It  is  a  possible 
condition  that  small  pipes  might  be  pro- 
perly placed,  and   perfectiy   free  from 
air  or  other  impediment,  and  yet  that 
the  water  in  the  boiler  sihoidd  boil  to 
waste  in  steam,  although  the  mean  tem- 
penitnre  of  the  pipes  fidl  fax  short  of  200"* 
—simply  becaaae  in  a  very  long  length 
of  pipe,  if  it  be  laid  level  with,  or  only 
just  above,  the  top  of  the  boiler,  the 
moving  force  would  not  be  sufficient  to 
OTeroome  the  friction." 

It  was  some  time  after  the  application 
of  hot  water  in  heating  hothouses,  before 
dose-topped  boilers,  and  carrying  the 
pipes  to  any  extent  of  altitude,  were  prao- 
tiwd.  The  advantages  of  departing  from 
the  original  plan  are  many,  such  as  an  in- 
crease of  drcttlation,  adapting  this  mode 
of  heating  to  situation  and  circumstances 
where  the  horizontal  method  could  not 
be  applied,  Ac  It  is  not  easy  to  say  to 
what  altitude  water  may  be  raised  by  this 
meana,  but  certain  it  is  that  it  can  be 
elevated  to  any  extent  directly  connected 
with  horticultural  buildings,  provided  the 
b(H]er  be  made  suffioientiy  strong  to  resist 
the  preasnre. 
According  to  the  calculations  of  Hood, 
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'^the  pressure  of  water  on  each  square 
inch  of  surface  increases  at  tiie  rate  of 
about  ^  lb.  for  every  foot  of  perpendi- 
cular height:  if  the  height  from  the 
bottom  of  the  boiler  to  the  top  of  the  pipe 
be  6  feet,  the  pressure  on  the  bottom  will 
be  3  lb.  on  every  square  inch  of  surfeu^e ; 
but,  if  the  boiler  be  2  feet  high,  the  pres- 
sure on  the  top— which  will  be  a  pressure 
upwards — ^will  be  only  2  lb.  on  every 
square  inch  of  surface,  because  it  wiU 
only  have  4  perpendicular  feet  of  water 
above  it  If  the  height  of  the  pipe  be 
increased  to  28  feet,  and  the  depth  of  the 
boUer  be  2  feet  as  before,  making  30  feet 
together,  the  pressure  will  be  15  lb.  on 
each  square  inch  of  the  bottom,  and  14  lb. 
on  each  square  inch  of  the  top,  and  an 
average  pressure  of  14^  lb.  on  each  square 
inch  of  Uie  sides  of  the  boiler.  Suppose, 
now,  a  boiler  to  be  3  feet  long,  2  feet 
wide,  and  2  feet  deep,  with  a  pipe  28  feet 
high  from  the  top  of  the  boiler,  when  the 
apparatus  is  filled  with  water  there  will 
be  a  pressure  on  the  boiler  of  66^816  lb., 
or  very  nearly  30  tons.** 

It  is  seldom  such  a  pressure  as  this 
will  be  applied  to  garden  purposes,  if  we 
except  cases  where  hot  water  may  be 
supplied  from  a  boiler  to  heat  baths,  &c., 
in  higher  parts  of  attached  buildings,  or 
in  the  case  of  a  whole  garden  being 
covered  with  glass,  (a  thing  by  no  means 
in  the  future  improbable,)  and  where 
part  of  the  columns  which  would  be  re- 
quired for  the  support  of  the  roof  might 
be  used  as  pipes  for  radiating  heat  The 
expansive  force  of  water  is  so  trifling,  that 
under  no  circumstance  could  it  burst  an 
ordinary  well-constructed  boiler;  the  only 
effect  would  be  a  slight  leakage:  but  the 
pressure  upon  the  boiler  is  quite  a  differ- 
ent thing.  The  amount  of  tiie  friction  of 
water  passing  through  pipes  has  never 
been  accurately  determined;  but  it  must, 
of  course,  be  greater  in  pipes  of  a  rough 
or  uneven  inner  sur&ce  than  in  such  as 
are  smooth  and  even.  Hence  glass  pipes 
would  have  less  friction  than  any  others. 
Difficulties  frequentiy  present  themselves 
when  it  becomes  necessary,  from  local  cir- 
cumstances, to  carry  hot-water  pipes  to  a 
higher  or  lower  level  than  that  of  the 
horizontal  line  of  the  main  pipes  and 
boiler;  but  this  latter  should  be  avoided 
as  much  as  possible.  If  16  inches  be 
taken  as  the  minimum  distance  at  which 
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4-inoh  pipes  should  be  placed  centre  from 
centre  to  efiect  a  perfect  circulation  under 
ordinary  circumstances — that  is,  where 
the  pipes  are  placed  so  as  not  to  fall 
below  the  horizontal  level— then,  in  such 
cases,  the  ascending  pipe  should  in  gene- 
ral be  just  as  much  greater  than  the  above 
dimension  as  the  depth  which  the  circu- 
lating pipe  is  required  to  be  below  the 
horizontal  level,  taking  into  account  the 
length  and  diameter  of  the  pipe  through 
which  the  water  passes,  as  on  this  depends 
the  motive  power,  on  account  of  the 
difiference  of  temperature  between  the  as- 
cending and  descending  columns  of  water. 
If  the  pipe  be  of  considerable  length,  a 
less  extent  of  vertical  pipe  will  be  re- 
quired; but  if  the  pipe  be  shorter,  a 
greater  height  must  be  allowed,  taking 
into  consideration,  at  the  same  time,  the 
temperature  that  surrounds  the  pipes — 
for  on  this  depends  the  amount  of  heat 
given  out,  which  also  affects  the  temperar 
ture  of  the  descending  pipe.  Thus,  sup- 
pose the  depth  of  the  dip,  shown  by  the 
dotted  line  a  &,  as  in  the  diagram  an- 
nexed, fig.  347,  ^^  to  be  24  inches,  then 
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the  distance  y  z  ought  to  be  40  inches, 
if  the  pipes  be  4  inches  diameter — ^that 
is,  36  inches  from  centre  to  centre,  or 
40  inches  from  the  top  6f  the  pipe  y  to 
the  bottom  of  the  pipe  z\  and,  with  these 
dimensions,  as  good  a  circulation  will  be 
obtained  as  when  the  distance  between 
the  top  and  bottom  pipes  is  16  inches 
from  centre  to  centre  in  the  common 
form  of  the  apparatus.  It  will  be  ob- 
served that  by  this  arrangement  the  dis- 
tance e  df  from  the  under  side  of  the  flow- 
pipe  to  the  upper  side  of  the  return-pipe, 
is  just  12  inches,  which  is  the  same  height 
that  was  stated  {ffide  Boilers  and  Pipes) 
to  be  necessary  to  secure  a  good  circula- 
tion on  the  ordinary  plan  without  a  ver- 
tical dip.  The  reason  why  this  height  is 
sufficient  in  the  present  case,  notwith- 
standing the  increased  friction  of  the 


angles,  is  because  there  must  always  be  a 
greater  difference  between  the  tempera- 
ture of  e  and  /  than  between  g  and  A, 
or  between  t  and  ky  or  even  more  than 
between  these  together;  therefore  the 
tendency  to  direct  motion  is  greater  than 
towards  retrograde  motion  in  proportion 
to  this  difference,  and  is  sufficient  to  over- 
come the  increased  friction  caused  by  the 
vertical  declination,  while  the  additional 
height  of  12  inches  beyond  the  height  of 
the  dip,  possessed  by  the  descending  pipe/ 
is  sufficient  to  produce  circulation  of  the 
water.  If  ^  and  A,  and  also  t  and  ib,  were 
very  wide  apart — say  40  or  60  feet — ^instead 
of  being,  as  usual,  only  about  3  or  4  feet,  the 
balance  of  effect,  though  still  in  &vour  of 
direct  motion,  would  not  be  so  great  as 
in  the  last  supposed  case,  because  there 
would  be  a  greater  difierence  in  temperar 
ture  between  g  and  ^  (that  is,  h  would  be 
heavier  than  ^  in  a  greater  degree,)  which 
would  give  a  greater  tendency  to  retro- 
grade motion.  In  extreme  cases,  there- 
fore, it  will  be  advisable  to  maiLe  the 
ascending  pipe  somewhat  higher  in  pro- 
portion to  the  dip  than  is  here  stated, 
probably  when  there  are  several  such 
alterations  required  in  the  level  of  the 
pipes ;  and,  in  all  cases,  as  has  been  before 
observed,  the  higher  the  ascending  pipe 
is  made,  the  more  rapid  will  be  the  cir- 
culation.'*— Hood. 

On  the  subject  of  carrying  hot  water  to 
heights  above  the  level  of  the  boiler,  as 
well  as  depressing  it  to  a  lower  level,  Mr 
Ainger  gives  the  following  statements  in 
"Gardeners'  Chronicle.-  **ir  says  he, 
"  it  be  required  to  discontinue  the  line  of 
pipes  in  order  to  pass  a  doorway  or  other 
obstacle,  it  is  best  done  by  an  ascent,  as 

Fig.  348, 


shown  by  the  dotted  lines  m,  in  fig.  348, 
which,  if  the  pipes  be  kept  dose  at  tlie 
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bend,  80  88  to  form  a  siphon,  may  rise 
higher  than  the  feeding  cistern  c  and  air- 
pipe  a;  bat  this  construction  is  danger- 
ous, inasmuch  as  air  may  accumulate  in 
the  bend  and  stop  the  circulation.  It  is 
better,  therefore,  to  make  the  cistern  e 
and  air-pipe  a  higher  than  any  required 
eleration  in  the  water-pipes,  as  m,  and 
fonush  the  latter  with  a  small  pipe  to 
cany  off  the  air.  Evety  such  ascent  and 
descent  evidently  creates  a  force  of  some 
moont  in  &Todr  of  the  movement,  not, 
perhaps,  more  than  enough  to  balance  the 
inermBed  firiction  produced  by  the  bends, 
becanae  the  temperature  of  the  ascending 
and  descending  columns  cannot  differ 
mncL  When  it  is,  however,  necessary  to 
niake  a  descent,  as  »,  the  difference  of 
temperature  in  the  two  columns  is  ad- 
Tene  to  the  movement ;  and  as  this  acts 
in  addition  to  the  retardation  produced 
bj  the  changes  of  direction,  such  descents 
should  be  cautiously  made,  and  only 
when  there  is  an  obvious  preponderance 
of  power  to  cany  the  water  through 
them. 
**  In  such  a  system  as  that  described  in 
figure,  where  the  vertical  pipes  may 
be  cdled  fix>m  5  to  10  feet,  and  where 
there  are  no  descending  bends  like  n,  it 
is  surprising  through  what  an  immense 
length  of  nearly  horizontal  pipes  the  cir- 
culation may  he  carried.  I  believe,"  he 
aajB,  ''that  the  limits  are  not  known; 
and,  as  the  friction  of  many  hundred  feet 
of  pipe  must  be  considerable,  though  it  is 
leas  than  is  generally  supposed,  the  effect 
seems  to  require  some  more  powerful 
cause  than  tlie  different  weights  of  the 
two  columns.  Various  speculations  have 
been  made  with  the  view  of  accounting 
for  this,  but  I  am  not^*  he  says,  "  aware 
of  any  that  iB  quite  satis&ctory,  and  the 
following  may  be  as  little  conclusive. 
It  appears  to  me,  however,  that  the,  con- 
tinnal  cooling  of  the  water  furhishes  a 
material  facility  towards  its  movement 
Referring  to  the  last  ^g.,  (348,)  if  4;  be 
supposed  to  represent  the  bulk  of  a  cer- 
tain portion  of  water  at  that  place,  and^ 
the  smaller  bulk  that  it  would  afterwards 
occupy  in  consequence  of  its  loss  of  heat 
in  the  interval,  it  is  clear  that  there  must 
be  a  msh  to  fill  up  the  void  thus  created ; 
and  as  this  rush  would  take  place  with 
the  greatest  fiicility  in  the  direction  of 
the  moving  maas^  there  would  exist  at 


every  part  of  the  circulation  an  impelling 
force  dependent  on  the  constant  diminu- 
tion of  tiie  volume  of  the  water,  and  per- 
fectly independent  of  the  different  weights 
of  the  two  vertical  column&  The  effect 
would,  indeed,  be  very  similar  to  what 
might  be  produced  by  a  constant  but 
slight  increase  in  the  diameter  of  the 
pipes,  where  the  water  would  be  continu- 
ally moving  into  a  larger  and  larger 
space,  and  where  of  consequence  it  must 
move  much  more  freely  i^an  where  the 
space  was  constant  in  reference  to  the 
bulk  of  the  fluid." 

To  circulate  water  to  levels  either 
above  or  below  the  boiler,  it  is  necessary, 
in  the  first  case,  (fig.  349,)  to  have  the 


top  of  the  boiler  a  fixed,  from  which  a 
pipe  may  be  taken  to  any  height  and 
made  to  descend  again;  but  it  must  not 
rise  nor  &11  twice  aifter  leaving  the  boiler. 
That  part  of  the  pipe  b  that  is  highest 
above  the  boiler  should  have  a  small  air- 
tube  inserted  in  it  at  the  bend;  for, 
should  air  accumulate  there,*no  circula- 
tion can  take  place  till  the  air  is  extracted. 
In  the  next  case,  fig.  350 — ^namely,  circu- 


6    — 

Fig.  350. 
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lating  water  below  the  boiler  (a)  level — it 
is  necessary  to  raise  the  water  as  it  is  heat- 
ed to  as  great  a  height  (b)  above  the  boiler 
as  it  is  intended  to  carry  it  below  it  (<•). 

Much  has  been  said  on  the  necessity  of 
supply^istems  for  feeding  the  boilers^ 
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mrtioiilarl7  sach  as  are  close-topped. 
Tfais  ve  oonnder  a  very  minor  afhir,  nnd 
prefer  luch  as  have  a.  gauge-pipe  and 
Bupply-pipe  oommunioatiug  with  some 
oouTement  spot  near  the  stoke-holes,  the 
former  iiimuhed  with  a  cook,  the  latter 
left  open  ta  serre  as  an  expansioa  tube. 
Two  or  three  times  a-week  these  are  ex- 
uniaed,  the  oock  of  the  gauge-pipe  turned, 
and  water  poured  into  the  other  till  it 
runs  out  at  the  cook,  which  indicates 
that  the  boiler  and  pipes  are  fully  charged, 
when  the  cock  is  again  closed.  As  water 
expands  l-24th  part  of  its  bulk  when 
heated  to  312°,  it  foUowB  that  neither 
boiler  nor  pipes  should,  when  cold,  be 
filled  to  their  utmost  extent ;  and  should 
they  by  accident  be  ho  □harged,the  utilihr 
of  an  open  ezpaoBion-tube  is  obviona  It 
is  seldom,  however,  that  the  water  attains 
a  temperature  of  212*,  and  hence  the  ex- 
pansion is  much  lesa,  perhaps  not  often 
more  than  l-30th  part  of  the  volume,  ex- 
olnsive  of  the  increased  capacity  afforded 
it  by  the  expansion  of  me  boiler  and 
pipes.  The  usual  mode  of  attaching  sup- 
ply-cisterns is  to  place  them  in  any  oon- 
Tenient  place  near  to  and  above  the  level 
of  the  boiler,  and  to  connect  them  by  a 
small  pipe,  say  of  half-inch  bore,  to  al- 
most any  part  of  the  apparatus;  but  if  to 
the  return-pipe,  so  much  the  better,  as 
shown  in  fig.  S51.    Hood  has  suggosted 
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a  stall  better  plan,  namely,  "to  bend  the 
pipe  attached  to  the  ciBtem  into  the  form 
shown  by  xy,  which  is  a  preventative  to 
the  escape  of  any  heat  or  vapour  at  that 
part,  as  the  legs  of  the  inverted  siphon  x 
generally  remain  quit*  cold." 

The  cause  of  circulation  is  thus  de- 
scribed by  Ainger  in  "The  Gardeners' 
Chronicle  : "— "  The  bans  of  the  whole 
system  b  this — ^that  whenever  a  vessel  of 
any  fonn,  containing  an  elaatio  or  non- 
elastic  fluid,  is  partially  heated,  motion 
will  immediately  take  place  in  the  fluid ; 


and  BO  fiir  from  its  being  difficult  to  pn>^ 
duoe  this  motion,  the  only  difficnl^  is  to 
prevent  the  movement  It  oocuis  under 
the  slightest  difierence  of  temperature ; 
and  the  result  is,  that  in  natnre  no  fluid 
matter  is  quiet  Warm  water  in  an  ex- 
posed veoel  is  in  constant  motion  down 
the  cooling  sides,  and  up  the  proteat«d 
centre ;  while  liquids  cooling  and  evapo- 
rating, under  the  microscope,  are  seen  to 
describe  the  most  extraordinary  evolu- 
tions. In  short,  the  whole  fluid  world, 
whether  heating  or  cooling,  maintains  a 
perpetual  motion,  which  requires  a  few 
simple  considerationB  to  direct  to  our  own 
purposes.  In  illustration  of 
Fig.  S52.  the  simplest  form  of  circula- 
tion, let  fig.  352  represent 
a  section  of  any  enclosed  space 
containing  air,  the  of^xate 
sides  of  which  have  tempers 
tures  differing  in  any  senable 
degree,  there  will  infallibly 
occur  in  the  air  a  continu- 
ous movement  up  the  warmer 
and  down  the  oooler  sides, 
as  shown  by  the  arrows ; 
while,  in  the  centre  of  the 
space,  the  conflict  of  the  as- 
cending and  desoending  currents  will 
create  numerous  little  whirlwinds,  which 
will,  to  a  certain  extent,  in- 
Fig.  SS8.  terfere  with  and  check  the 
I  main  currents.  For  tbie 
reason,  it  is  found  that  a 
diaphragm,  fig.  353,  to  se- 
parate the  two  currents,  pro- 
motes the  freedom  and  in- 
creases the  rapidity  of  the 
circulation,  by  confining  the 
two  streams  within  their  pro- 
per limita 

"By  this  diaphragm,  the 
:  vessel  has  beoome  converted 
into  an  ascending  and  de- 
scending pipe;  the  more  rapid  circula- 
tion in  which,  qpite  of  the  increased  sur> 
&C8  exposed  to  friction  with  the  circulat- 
ing matter,  leads  to  the  inquiry.  What  is 
the  nature  and  amount  of  that  friction  of 
fluids  in  pipes,  about  which  so  much  is 
said,  and  so  little  generally  understood  T 
In  the  first  ptaoe,  it  appears  to  be  for- 
gotten that  the  friction  of  the  fluid  against 
the  pipe  cannot  be  greater  than  that  of 
the  fluid  against  itself,  because,  if  it  were 
so,  the  moving  fluid  has  only  to  leave  an 
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indefinitely  thin  film  of  its  own  sabstanoe 
against  the  sur&oe  of  the  pipe,  and  the 
xmilting  Motion  would  tlien  be  fluid 
against  fluid."  After  proving,  by  examples 
and  arguments  of  sufficient  foroe,  that  the 
friction  of  water  against  water  is  greater 
than  against  foreign  bodies,  he  proceeds 
to  say— •''The  inference  deducible  from 
these  £aurts  in  relation  to  our  present  pur- 
pose is  this,  that  in  every  hot-water  cir- 
culation, there  should  be  the  least  possi- 
ble liability  to  produce  intestinal  currents 
or  eddies,  that  the  water,  as  much  as  may 
be,  move  in  a  mass.  With  this  view, 
sharp  and  numerous  bends  in  the  pipes 
should  be  avoided ;  and,  above  all,  we 
should  guard  agahist  Btrictwresy  which 
flptrsdrov  the  water,  and  create  a  quantity 
'  of  inter-friction,  infinitely  more  prejudi- 
cial than  that  against  the  sides  of  the 
pipes.  With  well-arranged  pipes,  then, 
the  friction  is  doubtless  very  small,  but 
the  inertia  of  the  water  is  an  obstacle  of 
considerable  amount,  which,  like  the  fric- 
tion, wiU  increase  with  every  change  of  di- 
rection, with  bends,  and  with  strictures." 
It  is  difficult  to  calculate  the  amoimt 
of  resistance  caused  by  friction  and  iner- 
tia, either  in  rapid  or  sluggish  circulation; 
for  both  are  affected  by  a  variety  of  cir- 
ciimstances,  neither  easily  understood  nor 
computed.  ''  We  are  obliged,  therefore," 
says  Ainger,  ''to  estimate  tiie  quantity  of 
resistance,  by  knowing  that  it  is  certainly 
below  that  of  the  force  which  overcomes 
it,  and  which  is  more  easily  estimated. 
In  any  system  of  pipes,  however  compli- 
cated or  numerous,  if  the  sum  of  the  pro- 
ducts of  the  specific  gravities  of  the 
ascending  columns,  multiplied  by  their 
several  lengths,  measured  vertically,  be 
less  than  the  corresponding  sum  of  the 
descending  columns,  motion  will  result, 
which  will  be  more  rapid  as  this  differ- 
ence is  greater."  Ainger's  theory  of  cir- 
culation will  be  readily  understood  by  a 
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containing  water,  which  simply  illustrate 
the  principle  of  the  movement.  In  all  of 
them,  the  left-hand  side,  or  that  having 
an  ascending  arrow,  is  supposed,  from 
some  cause,  to  be  the  warmest  In  fig. 
354,  the  ascending  and  descending  cur- 
rents would  interfere  with  each  other, 
as  before  mentioned,  creating  whirls 
and  eddies  which  would  check  each 
other's  movement.  In  fig.  355,  the  disr 
phragm,  by  preventing  this  intermixture, 
and  by  preventing  also  the  exchange  of 
temperature  otherwise  than  by  circula- 
tion, would  greatly  increase  its  velocity. 
And  in  fig.  356,  the  velocity  will  be  still 
fiu-ther  increased  by  the  horizontal  dis- 
tance between  the  ascending  and  descend- 
ing columns,  which  would  cause  them  to 
exhibit  greater  differences  of  specific 
gravity. 

"  Here,  then,  we  see  gradually  produced 
the  three  elements  of  power.  1 .  Freedom 
from  intestinal  movements.  2.  Substi- 
tuting the  friction  of  water  against  some 
other  substance,  for  that  of  water  against 
water.  3.  Difference  of  specific  gravity, 
by  causing  the  water  to  become  much 
cooler  la  the  descending  than  in  the 
ascending  chamber.  We  have  now  only 
to  imagine  this  last  chamber  to  be  dosed, 
fig.  357,  and  unequally  divided,  forming 

Fig.  857. 


glance  at  the  annexed  diagram,  figa  354, 
355,  and  356,  "representing  three  vessels 


what  may  be  called  a  boiler  at  5,  with  a 
cistern  at  c,  and  we  have  a  hot-water  ap- 
paratus of  the  simplest  form." 

The  clear  and  lucid  explanations  given 
by  Mr  Ainger  in  his  various  papers  in 
"The  Gardeners'  Chronicle,*'  from  which 
the  above,  with  the  diagrams,  is  taken, 
show  a  thorough  practical,  as  well  as  the- 
oretical, acquaintance  with  this  subject, 
and  a  general  agreement  in  principle  with 
the  views  of  Hood  and  others. 

On  the  operation  of  circulation,  Ber- 
nan  observes,  ("  Hist  of  Heating,**  &o.) — 
"  In  all  the  apparatus  which  have  been 
described,  the  circulation  of  the  water  is 
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promoted  by  what  is  technically  called  a 
return  or  descending  pipe.  But  in  many 
cases  in  which  the  difference  of  level  is 
small,  the  effect  does  not  seem  to  have 
been  impaired  by  this  arrangement.  In 
the  diagnun,  fig.  358,  a  is  a  fiimaoe 

Fig.  368. 


^^^^So 


in  the  inside  of  the  boiler  s,  with  vari^ 
ous  pipes  proceeding  fitx>m  it.  If  we 
suppose  the  pipe  e  only  to  be  attached 
to  it^  and  to  be  filled  with  water,  as 
that  in  the  boiler  was  heated,  a  circu- 
lation would  commence  and  continue 
by  the  hottest  water  rising  to  the  upper 
part  of  the  pipe,  and  the  water  cooled  by 
pontact  with  the  surface  £Edling  into  the 
boiler.  It  is  clear  the  same  effect  will  be 
produced  if  the  pipe  i  were  substituted 
for  the  pipe  e ;  and  it  is  also  clear  that 
the  circulation  would  be  less  impeded 
than  if  the  hottest  water  rose  to  t,  and 
descended,  when  cooled,  through  the 
pipe  11  n  to  the  bottom  of  the  boiler  § — 
supposing  in  both  cases  an  equal  quanti- 
ty of  heat  to  be  dissipated.  If  the  heat- 
ing pipe  0  was  nearly  horizontal,  the  same 
effect  would  take  place  from  the  mole- 
cular action :  the  water  in  the  pipe  would 
be  somewhat  warmer  than  if  it  flowed 
along  b  and  descended  by  d,  and  return- 
ed by  c  into  the  boiler,  as  less  of  the 
velocity  due  to  the  temperature  would  be 
lost  from  friction  in  the  straight  pipe 
than  in  the  return-pipe.  In  most  cases 
the  return-pipe  might  be  altogether 
omitted,  with  manifest  advantage  to  the 
simplification,  and  consequent  certainty, 
of  the  circulating  process.  The  lightest 
water  will  alwavs  find  the  highest  level; 
and  the  less  it  is  impeded,  the  circulation 


will  be  the  more  perfect,  and  the  heating 
effect  will  be  greater." 

The  following  is  Mr  Tomlinson's  theoiy 
of  circulation  : — "  When  heat  is  applied 
to  a  vessel  containing  water,  the  principle 
of  conduction  altogether  fidls ;  for  water 
is  so  imperfect  a  conductor  of  heat,  that 
if  the  firo  be  applied  at  the  top,  the  water 
may  be  made  to  boil  there  without  greatly 
affecting  thetemperature  below.  But  when 
the  fire  is  applied  below,  the  particles  in 
contact  with  the  bottom  of  the  boiler,  being 
first  affected  by  the  heat  expand,  and 
thua.  beoom  V  spedfioaU^  igt^  than 
the  surrounding  particles,  ascend;  and 
other  particles  take  their  place,  which, 
in  like  manner  becoming  heated,  ascend 
also; — and  the  process  goes  on  in  this 
way  until  the  whole  contents  of  the  boiler 
have  received  an  accession  of  tem- 
perature. If  the  process  be  continued 
long  enough,  the  water  will  boil  and  pass 
off  in  steam ;  if  thel)oiler  be  closed  in  on 
all  sides,  so  as  to  prevent  the  escape  of 
steam,  it  will  burst  with  a  fearful  explo- 
sion. If  a  tube  full  of  water  rise  £h>m 
the  top  of  the  boiler  in  a  vertical  line  to 
any  required  height,  and  then  by  a  series 
of  gentle  curves  descend,  and  enter  near 
the  bottom  of  the  boiler,  the  process  of 
heating  is  still  the  same.  The  particles 
of  water  first  heated  will  rise,  and,  in 
doing  so,  distribute  their  heat  to  other 
particles,  which  will  also  rise;  these  in 
their  turn  will  lose  a  portion  of  their  heat 
to  other  particles,  which  rise  in  their 
turn,  until  at  length  an  equilibrium  is 
established.    But  as  the  source  of  heat  is 

Eermanent,  other  particles  are  rapidly 
rought  under  its  action,  and,  being 
heated,  ascend.  By  continuing  the  pro- 
cess a  short  time,  the  partides  in  the 
vertical  tube  become  heated,  and,  by 
their  expansion,  exert  a  pressure  on  the 
water  contained  in  the  lateral  branches; — 
this,  together  with  the  increasing  levity 
of  the  water  in  the  boiler,  establishes  a 
current,  and  the  water  frt)m  the  branches 
begins  to  set  in  in  the  direction  of  the 
boiler ;  the  water  in  the  lowest  branch, 
where  it  enters  the  boiler,  supplying 
colder  and  heavier  particles  every  mo- 
ment, to  take  the  place  of  the  warmer  and 
lighter  particles  which  are  being  urged 
upwards  along  the  vertical  pipe." 
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Ybntilation,  aa  applied  to  dwelling- 
bouaes  as  well  as  to  hothouses  in  this 
oountiy,  has,  till  lately,  been  both  much 
neglected  and  little  understood  This  is 
the  more  extraordinary,  as  it  is  historic 
cally  known  that,  in  other  countries,  it 
was  well  understood  and  much  attended 
to,  even  centuries  ago.  In  the  famous 
palace  of  the  Alhambra,  for  example, 
b^^n  to  be  built  in  the  reign  of  Maho- 
met the  Second,  we  are  informed  by 
Power,  in  his  *'  History  of  the  Moors  in 
Spain,"  that  ''  in  every  apartment  two 
currents  of  air  were  continually  in 
motion,  apertures  being  formed  near  the 
ceiling  to  discharge  the  warm  and  un- 
wholesome air,  which  the  pure  inferior 
current  forced  upwards.  So  well  directed 
were  these  currents  of  air,  as  to  come 
refreshed  every  instant  with  that  deli- 
cious coolness,  breathed  only  in  this 
edifice."  How  few  dwelling-houses  at 
the  present  day  have  provision  made 
near  the  ceilings  for  the  escape  of  impure 
air ;  and  yet  it  is  at  those  parts,  and  by 
such  means  as  those  described  above, 
Uiat  we  are  to  get  rid  of  those  pestilen- 
tial elements  with  which  the  air  of  even 
our  best-regulated  houses  is  so  often 
contaminated. 

All  ventilation  is  founded  upon  the 
simple  principle  that  cold  air  is  heavier, 
and  has  a  tendency  to  sink  downwards, 
whilst  hot  air  is  light,  and  rises  to  the 
top.  At  first  sight  it  may  appear  that, 
for  the  purpose  of  ventilating  any  build- 
ing, it  is  only  necessary  that  holes  should 
be  snpphed  at  the  bottom  of  the  apart- 
ment for  the  air  to  enter,  and  other  holes 
be  placed  at  the  upper  part,  for  the  hot 
air  to  escape.  Practically,  however,  ven- 
tilation is  fiELT  from  being  so  simple  an 


affair;  and  if  there  is  anything  move 
difficult  than  another  for  a  scientific  man 
to  accomplish,  it  is  that  of  causing  cur- 
rents of  air  to  obey  his  will,  and  take 
that  course  through  any  building,  and 
with  any  velocity,  which  he  may  desire. 

''  YentUation  is  necessary,  not  to  enable 
plants  to  exercise  their  respiratory  func- 
tions, provided  the  atmosphere  is  unmixed 
with  accidental  impurities,  but  to  carry 
off  noxious  vapours  generated  in  the 
artificial  atmosphere  of  a  glazed  house, 
and  to  produce  dryness,  or  cold,  or  both. 
If  ventilation  is  merely  employed  for 
the  piurpose  of  purifying  the  air,  as  is 
often  the  case  in  hothouses  and  in  dung- 
pits,  it  should  be  effected  by  the  intro- 
duction of  fresh  air,  damp  and  heated. 
If  it  is  only  for  the  purpose  of  lowering 
the  temperature,  as  in  greenhouses,  or 
in  the  midst  of  summer,  the  external  air 
may  be  admitted  without  any  precau- 
tions."— Lindlbt's  Theory  o/Hori, 

"  Vertical  openings  in  upright  walls, 
if  they  communicate  immediately  with 
the  external  atmosphere,  are  objection- 
able, because  the^  are  liable  to  be  acted 
on  by  the  prevailing  wind,  which,  blow- 
ing sometimes  in  one  direction,  sometimes 
in  anotiier,  and  sometimes  not  at  aU, 
renders  their  action  uncertain,  and  not 
to  be  depended  on.  Generally  speaking, 
the  exterior  terminations  of  all  ventilat- 
ing openings,  whether  for  ingress  or 
egress,  should  be  in  a  horizontal,  rather 
than  in  a  vertical  plane." — Walker's 
Useful  Hints  an  Ventilaium. 

The  earlier  constructed  hothouses  in 
this  country,  being  copied  from  those  of 
the  Dutch,  had  fixed  roo&:  how  they 
were  ventilated,  we  have  scarcely  any 
record  left  us.     As  soon,  however,  as 
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bouses  began  to  be  constructed  of  sepa- 
rate sasbes  and  rafters,  means  were  con- 
trived by  wbicb  ventilation  was  efifected, 
cbiefly  by  mounting  the  sashes  on  rollers, 
BO  that  Ibej  could  readily  sUde  over  each 
other.  On  the  Continent,  where  the 
fixed  roo&  were,  and  still  are,  common, 
portions  of  them  near  the  top  are  made 
to  open,  by  being  hinged  to  the  wall- 
plate,  and  propped  up  by  a  long  wooden 
handle,  reaching  nearly  to  the  ground, 
inside  of  the  house.  We  have  seen  the 
same  principle  adopted  even  in  this 
country,  and  in  very  modem  houses, 
only  substituting  an  iron  rod  for  a  thick 
wooden  pole. 

Ventilation,  for  a  long  time  after  the 
invention  of  hothouses,  was  considered 
necessary  only  with  reference  to  prevent- 
ing the  atmosphere  of  the  structure  from 
becoming  too  much  heated.  Still,  too 
often  it  is  the  temperature,  and  not  the 
actual  change  of  pure  air  for  that  which 
has  become  vitiated  and  impure,  that  is 
thought  o£ 

New  and  more  rational  views  have 
arisen,  and  improvements  followed.  Still 
we  must  confess  much  yet  remains  to  be 
done;  but  as  the  natural  properties  of 
air  are  now  better  understood,  we  have 
hopes  that,  ere  long,  ventilation  may  be 
effected  upon  true  and  correct  principles. 

In  a  leading  article,  some  time  ago,  in 
•*  The  Gardeners'  Chronicle,"  written,  we 
presume,  by  the  talented  editor,  Dr 
Lindley,  we  have  the  following  piquant 
observations:  ^'When  a  man  builds  a 
forcing-house,  he  settles  carefully  the 
slope  of  the  roof,  the  nature  and  direction 
of  the  heating  apparatus,  the  material 
for  his  shelves  and  floors,  the  quality  of 
his  glass,  the  size  of  the  squares,  and  the 
depth  of  their  laps.  Whether  the  door 
shall  be  at  the  end  or  side,  and  the 
whereabouts  of  the  stoke-hole,  are  other 
points  of  grave  deliberation.  How,  then, 
are  we  to  account  for  the  almost  tmiver- 
sal  neglect  of  the  most  important  part  of 
bU— JTHE  Ventilation] 

^'  But  no :  we  wrong  the  builders  of 
forcing-houses; — ^they  do  not  neglect  ven- 
tilation; on  the  contrary,  they  provide 
for  it  copiously.  They  make  the  roof- 
sashes  slide,  and  the  side-windows  unfold^ 
and  the  door-way  alone  administers 
no  inconsiderable  doses  of  wind.  In 
fact,  the  ventilation— if  by  that  term  is 


meant  the  lettttu^  in  of  tmiki— is  in  no 
ways  deficient  But  unfortunately  this 
is  not  preciselv  what  plants  require. 
They  want  in-draughts  neither  of  hot 
diy  air  in  the  dog-days,  nor  of  ice-cold 
breezes  in  the  winter.  Both  hot  and  cold 
air  act  like  water;  the  one  scalds,  the 
other  freezes.  It  is  because  of  the  danger 
of  such  ventilation  as  this  that  gardeners 
have  concluded  that  a  close  moist  atmos- 
phere is  indispensable  to  vines  when  in 
flower — a  singular  mistake,  which  the 
author  of  this  article  has  disposed  of 
some  years  ago. 

''  If  we  did  not  hate  new  words,"  says 
the  same  hi^h  authority,  '^  we  should  be 
half  inclined  to  expunge  ventilation  from 
the  language  of  gardening,  and  to  substi- 
tute zephyration,  or  some  such  gentle 
epithet.  We  shall,  however,  content 
ourselves  with  distinguishing  ventilation 
from  aSratian — ^the  latter  a  legitimate 
word  in  actual  use— defining  venHlaticm 
as  the  process  of  letting  the  external  air 
at  once  into  a  forcing-house,  and  agration 
as  the  act  of  keeping  the  atmosphere  of 
a  forcing-house  in  motion  by  currents  of 
warmed  fresh  air.  The  importance  of 
aSraUcn  cannot  be  over-estimated.  It  is 
the  one  thing  which  now  requires  to  be 
secured,  in  order  to  render  our  artificial 
climates  natural  A  man's  reason,  in- 
deed, must  tell  him,  that  a  plant  con- 
demned to  pass  its  life  in  a  still  atmos- 
phere, is  like  nothing  so  much  as  a 
criminal  set  fast  in  an  everlasting  pillory. 
In  order  to  secure  motion  in  tibe  v^g&- 
table  kingdom,  currents  of  air  are  made 
to  do  the  work  of  the  muscles,  limbs, 
and  volition  of  animals.  It  is  not  at 
all  improbable  that,  in  addition  to  the 
mechanical  effects  of  motion  in  assisting 
the  propulsion  of  the  sap,  it  may  be 
important  that  the  stratum  of  air  in 
contact  with  the  leaves  of  plants  should 
be  incessantly  shifted,  in  order  to  enable 
them  to  procure  an  adequate  supply  of 
food ;  for  we  find  that  water  in  motion 
feeds  them  better  than  that  which  is 
stagnant.  Leaves  are  continually  ab- 
stracting from  the  air  the  very  minute 
quantity  of  carbonic  acid  which  it  con- 
tains. When  the  air  moves  quickly  over 
their  surface,  fresh  supplies  of  that  food 
are  incessantly  presented  to  it,  and 
the  operation  of  abstraction  may  be 
facilitated ;  while,  on  the  contrary,  if  the 
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air  is  stagnant,  the  absorption  of  carbonic 
acid  may  be  much  slower." 

**  Perspiration  is  another  yegetable 
function  which  must  be  maintained  in 
healthy  action.  The  quantity  of  water 
that  flies  off  from  the  surfinoe  of  a  plant 
will,  ccgteris  paribus,  be  determined  by  the 
rapidity  of  the  motion  of  air  passing  over 
its  suiiace.  In  an  absolutely  still  air, 
perspiration  wUl  be  reduced  to  its  mini- 
mum, and  it  will  increase  within  certain 
limits,  in  proportion  to  the  quickness 
with  which  the  air  sweeps  over  it"  "  If 
the  motion  of  air  is  thus  favourable  to 
the  two  great  operations  of  feeding  and 
perspiration,  we  shall  find  that  it  is 
equally  needed  day  and  night ;  for  per- 
spiration goes  on  principally  during  day- 
light^ and  feeding  in  the  hours  of  dark- 
ness. A  good  system  of  aeration  mu^ 
then  he  constantly  in  action.  How  to  se- 
cure that  is  the  great  horticultural  pro* 
blem  which  now  remains  to  be  solved." 

Mechanical  inventions  of  considerable 
ingenuity  have  been  applied  for  the  pur- 
pose of  ventilating  hothouses,  in  some  of 
which  the  motive  power  employed  to  put 
them  in  action  has  been  derived  from 
increase  of  temperature  within  the  houses. 
This  regulates  temperature  only ;  but  it 
has  little  power  over  the  purification  of 
the  air,  the  escape  of  impure  air,  or  ad- 
mission of  fresh  supplies  of  this  indispen- 
sable element.  It  is  true  that  whilst  the 
temperature  within  is  high,  these  ma- 
chines operate,  and,  in  doing  so,  allow  a 
considerable  quantity  of  vitiated  air  to 
escape  from  the  top  of  the  house,  and  a 
corresponding  supply  of  fresh  air  to  be 
taken  in  at  front  to  make  up  the  loss ; 
but  when  the  internal  temperature  is  low, 
they  cease  to  act,  and  all  change  of  air 
is  arrested.  So  it  is  too  often,  even  where 
this  is  accomplished  by  manual  labour, 
the  operator  being  almost  invariably 
guided  by  the  state  of  the  thermometer, 
and  not  by  the  state  of  the  air  in  which 
the  plants  breathe,  and  from  which  they 
derive  so  much  of  their  health  and  vigour. 
Again,  ventilation,  as  usually  applied,  is 
confined  to  the  daytime  only,  and  can 
only  be  serviceable  to  the  plants  so  far  as 
perspiration  is  concerned,  which  goes  on 
principally  during  the  day ;  while  feed- 
ings the  other  of  tihe  two  great  operations 
in  plants,  goes  on  during  the  ni^t,  when 
the  house  is  shut  up  as  close  as  if  the  ad- 
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mission  of  air  were  to  be  instantly  &tal 
to  them.  Were  it  not  that  hothouses  are 
not  so  well  jointed  as  a  cabinetmaker 
would  joint  a  piece  of  furniture,  or  a 
cooper  a  tub,  and  that  glass  is  fortunately 
liable  to  be  broken,  plants  could  not  exist 
in  these  structures ;  but,  fortunately  for 
them,  a  constant  process  of  ventilation  or 
aeration  is  going  on  night  and  day  almost 
unknown  to  man,  through  the  various 
chinks  in  the  framework  and  fractures 
in  the  glass.  Under  the  old  system  of 
yentilation,  plants  piospered  better  in 
houses  glazed  %ith  the  overlaps  left  open, 
than  in  those  that  were  cross-puttied — 
and  still  more  so  where  the  glass  was 
small  than  where  it  was  of  the  largest 
size,  because  there  were  many  more  open- 
ings for  the  admission  of  air  from  with- 
out, these  openings  being  small,  and  very 
eqiially  distributed  over  the  roof  There 
is,  however,  no  possible  necessity  for  re- 
turning to  that  mode  of  glazing,  which  is 
so  destructive  to  the  glass  during  frosts, 
as  the  same  means  may  be  attained  by  a 
proper  and  equally  diflused  mode  of 
ventilation. 

Calculations  have  been  made  as  to  the 
amount  of  ventilation  necessary  for  pub- 
lic buildings,  and  where  many  people  are 
congregated  together;  but  we  are  not 
aware  if  such  have  been  made  regarding 
plant  or  hot  houses.  The  calculation  for 
these  would  be  much  more  difficult,  as 
every  plant  or  tree  would  require  a  sup- 
ply of  air  in  proportion  to  its  size,  the 
number  of  its  leaves,  &c,  800  cubic 
inches  of  air  per  minute  is  a  sufficient 
pulmonary  supply  for  a  man,  exclusive 
of  that  required  to  carry  off  the  insensible 
perspiration,  which  is  calculated  to  be 
about  ten  grains  per  minute,  when  no 
particular  muscular  exertion  is  making. 

Having  such  data  before  us,  it  is  not 
difficult  to  calculate  the  size  of  the  open- 
ings necessaiy  to  ventilate  these  public 
buildings ;  but  having  no  such  guide  in 
regard  to  hothouses,  ^e  difficulty  is  ob- 
viously great  Were  it  possible  to  calcu- 
late accurately  the  quantity  of  air  required 
to  be  changed  per  minute  in  a  hothouse, 
the  next  thing  would  be  to  estimate  the 
proper  size  and  position  of  the  openings 
for  the  escape  of  the  foul  or  exhausted 
air,  and  also  for  the  entrance  of  fresh  air 
to  supply  its  place. 

Hood,  in ''  Remarks  on  Ventilation  as  ap- 
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plied  to  Booms/'  lays  down  the  following 
rules ;  and  as  they,  to  a  certain  extent, 
apply  also  to  forcing-houses,  at  least  so 
far  as  the  velocity  and  circulation  are 
concerned,  they  may  not  be  out  of  place 
here.  "  When  an  opening  is  made  in  the 
ceiling,  or  upper  part  of  a  room,  the  force 
which  produces  motion  in  the  air  is  the 
same  universal  law  which  regulates  the 
falling  of  bodies,  and  is  precisely  simi- 
lar to  the  motion  of  water  in  a  siphon. 
The  total  height  from  the  floor  to  the 
point  of  final  escape  of  the  heated  air  is 
the  height  of  the  siphon.  -  The  force  of 
motion  is  the  difference  of  weight  between 
this  column  of  heated  air  and  that  of  a 
column  of  external  air  of  the  same  height 
Now,  air  expands,  when  heated,  l-480th  of 
its  bulk  for  each  degree  of  Fahrenheit ; 
and  the  velocity  of  motion  is  equal  to  the 
additional  height  which  a  given  weight  of 
heated  air  must  have  in  order  to  balance 
the  same  weight  of  cold  air.  Thus,  sup- 
pose a  room  12  feet  in  height,  and  the  air 
20°  higher  in  the  room  than  the  external 
temperature,  the  air  will  expand  l-24th 
of  its  bulk  by  the  excess  of  temperature ; 
therefore  12^  feet  of  heated  air  will  ba- 
lance 12  feet  of  air  which  is  20°  lower  in 
temperature.  The  motion  of  fluids  is 
equal  to  the  velocity  which  a  solid  body 
would  acquire  by  fcdling  through  a  space 
equal  to  the  excess  of  height  which  the 
lighter  body  must  have  in  order  to  ba- 
lance the  heavier.  This  velocity  is  at  the 
square  root  of  16  feet  is  to  16  feetper  se- 
condy  80  is  the  square  root  of  the  given 
height  to  the  velocity  sought.  This  resolves 
itself  simply  into  multiplying  the  square 
root  of  16  feet  by  the  square  root  of  the 
given  height  But  as  the  acquired  velo- 
city of  a  gravitating  body  is  equal  to  twice 
the  space  it  falls  through  in  a  given 
time,  the  number  thus  found  must  be 
doubled.  In  the  case  of  the  room  we 
have  before  supposed — as  the  additional 
height  of  the  heated  column  of  air  is  6 
inches,  so  the  square  root  of  6  inches  re- 
duced to  the  decimal  of  a  foot,  multiplied 
by  the  square  root  of  16  feet,  and  that 
product  multiplied  by  2,  will  give  5.6  feet 
per  second  as  the  velocity  of  the  air.  An 
opening  in  the  ceiling  1  foot  square  will 
therefore  discharge  336  cubic  feet  of  air 
per  minuta 

'^  It  will  be  perceived  that  here  also,  as 
well  as  in  the  case  of  the  circulation  of 


water,  if  either  the  vertical  height  or  the 
excess  of  temperature  be  increased  four- 
fold, the  velocity  will,  in  either  case,  be 
twice  as  rapid  as  before.  But  whatever 
be  the  calculated  velocity,  the  real  dis- 
charge will  not  be  so  great  as  this  theore- 
tical quantity,  not  only  in  consequence 
of  friction,  but  also  because  the  air  will 
be  cooled  in  its  passage  through  the  ven- 
tilating tubes,  particidarly  if  tiiey  extend 
beyond  the  roof  of  the  building.  This  will 
considerably  lessen  the  dischai^;  and 
we  ought,  Uierefore,  to  deduct  a  certain 
amoimt  from  the  calculation,  which,  on 
an  average,  should  be  about  one-fourth 
of  the  whole  quantity." 

"  As  the  discharge  through  any  given 
height  and  size  of  ventilator  is  less  in 
proportion  as  the  difference  between  the 
external  and  internal  temperature  is 
smaller,  it  follows  that  it  wiU  be  most 
difficult  to  obtain  ventilation  in  hot 
weather.  In  summer,  either  the  number 
or  dimensions  of  the  ventilator  should 
be  increased,"  otherwise  ventilation  that 
would  be  sufficient  in  winter  would  be 
quite  inadequate  in  summer.  *'  The  open- 
ings for  the  admission  of  air,"  Hood  ob^ 
serves,  ''should  always  be  placed  as  near 
to  the  floor  as  possible.  In  size  they 
should  be  larger  than  the  area  of  the  ven- 
tilators," that  is,  the  discharging  ones, 
"in  order  that  the  influx  of  cold  air  may 
not  proceed  with  too  great  velocity  and 
cause  a  draught  In  fact,  the  size  of 
these  openings  is  a  matter  of  indifference, 
provided  only  that  they  be  sufficiently 
large ;  for  the  quantity  of  air  that  enters 
through  them  depends  entirely  on  the 
quantity  that  passes  off  through  the  'top' 
ventilators,  and  not  vice  versd;  for  if  the 
passages  for  the  cold  air  were  double  the 
size  of  the  ventilators  'for  its  escape,'  no 
more  cold  air  could  enter  than  a  quantity 
equivalent  to  that  of  the  heated  air  which 
escapes  at  the  'top;'  and  none  of  the 
heated  air  can  escape  at  the  cold-air  chan- 
nels, because  heated  air  cannot  descend. 

"  The  more  numerous  and  divided  are 
the  openings  for  the  admission  of  cold  air, 
the  less  inconvenience  will  be  experienced 
by  currents;  but  imless  a  sufficient  quan- 
tity of  cold  air  be  admitted  in  this  man- 
ner, there  will  be  a  counter  current  of 
cold  air  forced  through  the  ventilators, 
which  will  descend  and  produce  a  very 
disagreeable  draught." 
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Actang  upon  the  theory  here  laid  down, 
Mr  Williams  of  Pitmaston  ventilated  his 
melon  frames  bj  keeping  the  south  side 
of  them  open  day  and  night— this  opening 
beingmerely  coyered  with  a  fine 
Fig.  25S,*  Bcreen  of  fly-wire,  painted  black 
"  (fig.  358.*)  The  air  passing 
''!!     through  the  wire-screen  is  di- 

■  Tided  much  in  the  way  that 
I  water  is  divided  in  passing 
I     through  the  rose  of  a  watering- 

■  pot ;  and,  according  to  Mr  Wil- 
B     liams'  views,  it  receives  a  degree 

of  heat  from  coming  in  contact  with  the 
black-coloured  wire.  One  peculiarity  in 
this  mode  of  ventilating  is,  that  the  wire- 
screen  is  set  to  the  exact  angle  of  the  roof. 
**  This  screen  receives  the  rays  of  the  sun 
from  10  A.1C  to  3  F.H.  all  summer  long ; 
it  becomes  heated  to  80°  or  100°,  and 
consequently  heats  the  air  that  passes 
between  its  interstices.  By  raising  the 
saahes  at  the  back,  a  very  powerful  cur* 
rent  of  air  is  established.  The  thermo- 
meter ranges  from  80°  to  90°  below  the 
leaves  in  a  sunny  day ;  and,  in  short,  the 
atmosphere  is  as  hot  as  is  experienced  in 
Uie  southern  parts  of  Italy,  with  almost 
as  much  ventilation  as  if  growing  in  the 
open  air." — Gardeneri  ChronieUy  and  Jour- 
nal  of  Horticultural  Society. 

The  admission  of  cold  air,  either  in 
large  or  small  quantities,  into  forcing 
frames  or  houses  is  extremely  dangerous, 
and  the  dread  of  its  bad  effects  often  pre- 
vents sufficient  air  being  given.  If  air 
could  be  brought  to  nearly  the  same  tem- 
perature as  that  within  the  house,  it 
might  be  applied  in  larger  quantities,  and 
be  of  great  service  to  the  plants.  This  is 
not  easily  done  without  depriving  it  of 
too  much  of  its  natural  humidity,  an  evil 
to  be  guarded  against  The  primitive 
mode  of  suspending  a  thin  bass  mat  over 
the  opening  of  a  frame  in  early  spring  is 
good — ^it  causes  a  regular  dispersion  of 
the  air  without  absorbing  much  of  its 
humidily ;  so  also  is  a  plan  often  adopted 
by  oursehres— namely,  covering  the  front 
openings  of  hothouses  with  thin  canvass, 
and  leaving  the  lights  or  ventilators  open, 
or  partially  so,in  the  coldest  weather.  Fine 
fly-wire  would  be  more  lasting;  and  it 
may  be  painted  black,  were  it  only  for 
appearance*  sake.  Whatever  means  may 
yet  be  employed  for  producing  ventila- 
tion upon  correct  principles,  it  is  evident 


that  the  present  mode  is  extremely  faulty. 
We  have  elsewhere  observed  that  ventila- 
tion has  hitherto  been  considered  more 
as  a  matter  relating  to  the  regulation  of 
the  temperature  than  to  the  achnission  of 
a  regular  and  well-diffused  supply  of  air, 
so  necessary  to  the  existence  of  vegetable 
as  well  as  of  animal  life. 

'^Ventilation  in  hothouses  is  required 
to  serve  a  double  purpose — ^to  renew  the 
atmosphere,  or  exchange  a  portion  of  the 
external  for  the  internal  air,  and  thus  to 
give  a  gentle  motion  or  current  amongst 
tiie  plants.  If  this  be  done  judiciously, 
it  may  be  practised  at  all  times  or  sea- 
sons with  but  little  waste  of  fueL  Motion, 
and  consequently  change,  exist  in  every 
natural  climate,  and  cannot  be  entirely 
withheld  from  plant-houses  without  a 
corresponding  loss  of  vigour  and  compact 
growth.  The  other  purpose  of  ventila- 
tion is  to  prevent  an  injurious  increase  of 
temperature  during  hot  weather,  or  sud- 
den bursts  of  sunshina  Although  the 
principles  of  ventilation  are  simple  enough 
to  be  understood  by  all  gardeners,  I  may 
mention  there  should  always  be  one  set 
of  ventilators,  or  sliding  sashes,  at  the  top 
or  upper  part  of  the  house,  and  another 
near  ihe  floor,  where  the  newly-admitted 
air  may,  by  passing  over  a  part  of  the 
healing  surface,  have  its  temperature  gra- 
dually raised  to  that  of  the  house.  By 
giving  more  air  by  the  lower  than  by  the 
upper  ventilators,  it  will  be  gradually  dis- 
charged at  the  top  of  the  house,  with  but 
little  cold  draught  amongst  the  plants. 
If  the  upper  ventilators  only  are  opened, 
we  shall  experience  coimter  currents  and 
draughts  of  cold  air.  The  lower  should 
be  comparatively  numerous,  in  order  that 
small  quantities  may  be  admitted  by 
each,  thus  preventing  sudden  gusts  of 
cold  air  at  one  place.  It  is  apparent  that 
all  our  contrivances  for  warming  and  re- 
eulatinir  temperature  and  humidity  in 
^nfined  atm3q>her«8  wiU  have  no  ^ect 
in  deteriorating  the  air,  and  that  its  ori- 
gmal  constitution  will  remain  unchanged. 
As  the  most  important  functions  of  vege- 
table life  are  the  decomposition  of  car- 
bonic add  gas,  and  the  assimilation  of 
carbon  under  solar  influences,  the  source 
of  the  latter,  and  other  elements  which 
plants  derive  from  the  air,  will  be  present 
in  the  usual  proportions.  Nevertheless, 
the  plants  may  not  be  able  to  assimilate 
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their  due  proportion  of  these  elements, 
for  the  sluggish  motion  of  the  air  in  a 
hothouse  is  so  different  from  the  natural 
atmosphere,  which  is  always  in  motion, 
more  or  less  rapid,  both  horizontally  and 
vertically,  that  the  plants  may  not  be  able 
to  appropriate  their  due  share  of  atmos- 
pheric food,  the  air  not  coming  fast 
enough  in  contact  with  the  leaves  and 
other  Bur&ces  of  absorption.  The  advan- 
tages to  v^tation  of  brisk  motion  in  the 
air,  therefore,  will  be  obvious." — Mr 
ScoiT  in  Jour,  of  the  Hort.  Soe, 

Every  cultivator  who  has  studied  the 
subject  now  admits  the  necessity  of  warm- 
ing the  external  air  by  some  means  or 
other  before  it  is  admitted  to  come  in 
contact  with  the  plants.  The  late  excel- 
lent president  of  the  Horticultural  Society, 
ThoB.  A.  Knight,  was  amongst  the  first  to 
direct  attention  to  this  subject,  (vide  sec- 
tion Pith,)  but  few  foUowed  his  example  till 
of  late  years.  One  of  the  most  rational 
plans  to  effect  this  desirable  object,  with- 
out sacrificing  the  natural  humidity  of 
the  air,  is  detailed  by  Mr  Thomas  Moore, 
(author  of  a  useful  treatise  on  the  cuciun- 
ber,)  in  a  paper  in  "The  Journal  of  the 
Horticultural  Society."  «  I  recommend 
warming  the  external  air,**  he  says,  "  be- 
fore admitting  it  to  the  plants,  by  a  plan 
which  will  be  explained  by  the  aanex- 

«.    QKQ  ®^  diagram,  fig. 

i!ig.35».  35g    The  main 

point  which  this 
plan  was  in- 
tended to  secure 
was  this,  that  the 
cold  air  should 
pass  directly 
over  the  sur&ce 
of  the  heated 
water  in  a  tank 
provided  for 
;>  supplying  bot- 
"'  tom  heat  to  the 
cucumber  pits;  and  by  passing  over 
this  surface,  it  was  supposed  that  it  would 
not  only  be  warmed,  but  so  £ELr  charged 
with  moisture  as  not  to  abstract  any  from 
the  succulent  foliage  and  stems  of  the 
plants,  but  rather  to  furnish  them  with  a 
source  whence  they  themselves  might 
draw  part  of  their  supply.  This  plan 
was  entirely  unconnected  with  any  scheme 
for  securing  motion  without  admitting  the 
external  air;  but  it  is  obvious  that  both 


]: 
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might  be  combined,  as  in  the  following 

TO    oaix  diagram,  fig.  360, 

Fig.  360.  ^^^^  ^^  j^p^ 

sents  an  improve- 
ment on  the  ori- 
ginal plan.  In 
this  arrangement 
it  will  be  seen  that 
the  cold  external 
air  is  supposed  to 
pass  through  a 
.^___^_^  heated     chamber 

igji^*^^>»j^»>^!^w^f!^^^^         separate  from  the 

tank,  but  admit- 
ting of  communication  for  the  purpose  of 
supplying  moisture  if  necessary.  Thus  the 
external  air  may  be  warmed  either  with  or 
without  being  moistened  before  it  reaches 
the  plants  inside  the  houses,  or  the  mois- 
ture may  be  directly  admitted  from  the 
tanks  by  other  means,  in  the  exact  quantity 
required  at  any  particular  stage  of  growth. 
The  advantage  gained  by  this  plan  is  a 
greater  comniand  over  the  moisture  of 
the  atmosphere,  though,  in  a  forcing- 
house,  such  a  power  would  seldom  be 
required  to  be  put  in  practice." 

Mr  Moore,  in  the  same  communication, 
mentions  a  plan  invented  by  Mr  Leafs 
^dener,  which  « consists  in  passing  a 
zinc  pipe,  thickly  perforated  with  small 
holes,  from  end  to  end  of  the  vinery,  and 
exacUy  beneath  the  range  of  hot-water 
pipes  which  heat  the  structura  In  the 
outer  wall,  communicating  with  this  per- 
forated pipe  by  means  of  a  kind  of  broad 
funnel,  a  register-valve  is  fixed,  by  which 
the  admission  of  air  can  be  regulated  with 
the  utmost  nicety,  or  the  supply  be  shut 
off  altogether.  lAiis  valve  is  fixed  a  little 
below  the  level  of  the  perforated  pipe. 
The  action  of  this  contrivance  was  evident 
enough  from  the  motion  communicated 
to  the  foliage  of  the  vines;  and  its  efiects 
were  apparent  in  the  unusually  healthy 
and  vigorous  appearance  they  bore  untU 
their  period  of  ripening.  In  this  case, 
Bufiicient  moisture  was  kept  up  by  syring- 
ing the  walls  and  pipes^  wetting  the  path- 
way, and  by  the  use  of  evaporating 
troughs  placed  over  the  metal  pipes,  and 
kept  constantly  filled  with  water." 

The  first  great  reform  in  ventilating 
forcing-houses  was  brought  about  by  the 
late  Mr  Atkinson,  and  will  be  understood 
by  a  glance  at  the  section,  fig.  361,  which 
shows  one  of  the  houses  in  the  Horticul- 
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tural  Society's  Garden  ventilated  by  that 
n     o<n  gentleman.   Our 

^'^'  aection  and  de- 

scription are 
taken  from  the 
Transactions  of 
that  Society. 
The  principle, 
however,  to  be 
understood,  re- 
quires that  we 
should  state  that 
the  roofs  are 
fixed,  and  may 
either  be  all  in  one  piece,  or  divided  by 
rafters  into  many  sashes,  as  in  ordinary 
housea  The  object  was  to  provide  ample 
ventilation,  without  the  danger  of  breaking 
the  glass  by  pulling  the  sashes  up  and 

■o     QAo  down;  and  also 

Fig.  862.  ^  ventilate  cur- 

vilinear houses, 
sa  in  our  dia- 
gram, fig.  362,  or 
straight  -  roofed 
houses  in  the 
usual  way,  as 
fig.  361.  This 
was  Mr  Atkin- 
son's fiivourite 
form — the  sashes 
being  fixed,  and 
i      k       i  the  usual  front 

or  perpendicular  sashes  entirely  dis- 
pensed with,  the  roof  resting  on  the 
frt)nt  parapet  wall  a,  and  at  back  upon 
the  fietce  of  the  back  wall  at  b.  "  In 
the  front  wall  are  built  a  number  of 
wooden  frames,  into  which  shutters, 
opening  externally  on  hinges,  are  accu- 
rately fitted,  e.  In  the  back  wall,  within 
the  house,  and  next  the  glass  at  top,  are 
also  fitted  a  corresponding  number  of 
wooden  frames  d,  furnished  with  a  wooden 
slider,  running  up  and  down  by  means  of 
pulleys  with  cords  and  weights,  after  the 
manner  of  a  window  sasL  These  sliders 
are  interposed  between  a  hollow  in  the 
wall  /y  which  communicates  with  the  ex- 
ternal air  in  front,  above  the  glass  roof  of 
the  house  g.  When  it  is  wi^ed  that  no 
air  be  admitted,  the  front  shutters  and 
back  sliders  are  closed ;  and  in  proportion 
as  it  is  desired  to  ventilate  the  house,  they 
are  opened  to  a  greater  or  less  degree. 
By  these  means  a  current  of  air  is  main- 
tained frt)m  front  to  back ;  and  as  fast  as 


the  admitted  air  becomes  heated  and 
rises  in  the  house,  it  escapes  through  the 
ventilators  at  the  top  of  the  back  wall. 
When  it  is  expedient  to  admit  firesh  air 
without  loss  of  much  heat,  the  front 
ventilators  alone  are  opened.  The  venti- 
lation of  the  houses  being  thus  effected 
with  fi9U3ility  and  accuracy,  renders  the 
moving  of  the  lights  for  that  purpose 
unnecessary.  By  aid  of  these  ventilators, 
the  temperature  of  iron  houses  is  capable 
of  being  lowered  in  the  hottest  days  of 
summer  to  a  degree  even  inferior  to  that  of 
the  external  air."  To  this  latter  opinion 
we,  however,  by  no  means  subscribe ;  nor 
do  we  think  that  metallic  houses  can  be 
reduced,  in  very  hot  weather,  to  so  low  a 
temperature  by  any  means  of  ventilation 
at  present  in  use. 

A  glance  at  our  diagram  will  show  the 
extent  of  ventilation  efiected  by  this,  as 
well  as  by  all  the  other  modes  in  houses 
of  the  ordinary  construction,  namely,  the 
space  between  the  dotted  line  and  inner 
surface  of  the  roof,  leaving  almost  half  of 
the  internal  space  unprovided  for — that  is, 
the  triangle  formed  by  the  dotted  line, 
back  wall,  and  floor.  To  displace  the 
air  which  must  occupy  this  space,  and 
which,  from  its  position,  is  the  coldest  and 
most  impure  in  the  house — fresh  supplies, 
and  consequently  motion,  must  be  ob- 
tained by  an  opening  at  h,  or  by  several 
in  the  floor,  as  si  ii  I, — the  former  by 
perforating  the  back  wall,  and  the  latter 

by  bringing  an 
ff .  air-drain  under  the 
I  ground  level,  with 
ffh  openings  in  the 
floor  to  admit  the 
air  into  the  house. 
The  mechanical 
contrivances  em- 
ployed in  ventilat- 
ing hothouses  are 
various ;  of  these 
the  self-acting  ven- 
tilators are  the 
most  ingenious. 
Fig.  363  represents 
one  of  this  kind 
invented  by  John 
Williams,  Esq.  of 
Pitmaston,  and 
described  in  the 
'^  Transactions  of  the  Horticultural  So- 
ciety."     The  object  in  this,  as  in    all 
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otliere,  ia  to  guard  against  excess  of  heat  of  15".  In  the  "  Repertory  of  Patent  In- 
in  the  absence  of  the  gardener.  It  is  thus  ventions,"  Dr  Ure  has  described  a  self- 
described  in  the  "  G^ener^  Magazioe,"  aotiug  apparatus  for  regukiting  the  safety- 
Tol.  i.  p.  419  : — The  movement "  ia  effected  Talves  of  stetun-boilerB,  founded  on  the 
b;  the  expansion  and  contraotion  of  air  principle  of  the  unequal  expansion  of 
in  an  air-tight  vesael  a,  oommunioating  diSerent  metals.  Thb  instroment  might 
with  a  cylinder  and  piston  bed,  which,  be  fitted  with  the  necessary  apparatus  to 
by  means  of  a  rod  g,  operates  on  the  ven-  cause  it  to  operate  upon  the  sashes,  ven- 
tilator, or  sash,  to  be  opened.  The  use  tilators,  Ac,  of  hothouaes,  the  windows  of 
of  the  water,  or  other  fluid,  is  to  confine  publio  buildings,  and  even  the  dampers  in 
the  tur;  and  by  that  means,  when  the  air  chimneys  for  the  regulation  of  their 
expands  or  contracts,  it  operates  upon     draught 

the  piston.  By  means  of  an  adjusting  Mr  Mugliston's  apparatus  was  founded 
screw/ the  register  may  be  made  to  open  upon  the  principle  of  the  expansion  of 
at  any  required  degree  of  heat.  The  tur  heat«d  air.  The  following  is  his  descrip- 
vessel  a  ^ould  contain  several  gallons,  tion  and  illustration,  (fig.  364,)  taken 
according  to  the  size  of  the  valve,  or  re-  j^  g^ 

gister,  to  be  opened.  When  first  used, 
the  vessel  must  be  heated  sufficiently  to 
expand  the  internal  air ;  water  is  then  to 
be  poured  in  at  the  top  of  the  cylinder  e, 
so  as  to  give  the  required  motion  to  the 
fioat;  and  about  half-inch  of  fine  oil 
must  be  laid  on  the  top  of  the  water  to 
prevent  evaporation."  The  propw  eitua- 
tion  for  the  vessel  to  be  placed  in  is  in  front 
of  the  upper  port  of  the  top  wall,  where  it 
may  be  fully  exposed  to  the  greatest  heat 
of  the  house.  "  If  the  apparatus,"  Mr  Wil- 
liams says,  "  ia  of  proper  size,  nicely  con- 
structed, and  filled  with  a  proper  quantity 
of  water,  the  registers — one  being  placed  in 
tie  upper  part  of  the  back  wall  for  the  es- 
cape of  heated  air,  and  the  other  near  the 
floor  of  the  house  for  the  admission  of  cold 
air — will  open  and  close  again  several 
times  during  the  course  of  the  day." 

Mr  George  Mugliston  of  Repton  about 
the  same  period  invented  a  self-acting  ven- 
tilator, but  upon  a  smaller  scale.  Mr  Syl- 
vester and  Dr  Ure  also  applied  themselves 
to  the  same  task.  Mr  Kewtey,  so  well  known 
for  his  successful  modes  of  heating  by  hot 

water,  invented  a  self-acting  machine  for  from  his  paper  in  "  The  HortJcoltural 
this  purpose,  of  which  an  excellent  figure  Society's  Transactions,"  voL  v.  p.  503  : — 
and  clear  description  wilt  be  found  in  the  "  The  cylinder  or  air-vessel  a  is  made  of 
"  Encycloptedia  of  Gardening,"  p.  657.  thin  copper,  tinned  on  the  inside,  and 

Of  other  mechanical  ventiMing  ma-  coated  on  the  outside  with  flatted  varnish 
chines,  we  may  meution  that  of  Mr  J.  or  black  paint,  to  assist  in  the  absorption 
Lindley,  (not  the  Professor,)  which  in  of  the  heat  of  the  surrounding  atmos- 
eome  respects  resembled  Kewle/s ;  but  phere.  The  tube  b  is  also  of  thin  copper, 
was  so  far  inferior  to  it,  that  the  apparo-  descending  nearly  to  the  bottom  of  the 
tus  of  the  latter  acted  so  as  to  regulate  cylinder,  into  which  water  is  poured, 
the  t«mperatnre  of  a  room  or  hothouse  to  varying  in  quantity  according  to  tiie  cose 
nearly  one  quarter  of  a  degree ;  while  that  of  the  maohine  ;  e  is  a  corked  phial,  or 
of  the  former  would  only  act  when  the  other  float,  suspended  by  a  cord  passing 
change  had  taken  place  to  the  extent    over  a  wheel  d,  at  the  end  of  which  is  a 
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balanoe-weigbt  e ;  an  index,  f,  shows  the 
elevation  and  depression  of  the  float 
When  the  temperature  of  the  house  is 
increased,  the  air  in  the  cylinder  will 
immediately  expand,  and,  pressing  upon 
the  water  in  the  bottom,  will  elevate  &at 
which  is  in  the  tube,  and  with  it^  of  course, 
the  float  will  be  elevated.  The  movement 
of  the  wheel  d,  whose  axis  runs  through 
the  valve  ^,  immediately  opens  the  valve 
in  proportion  to  the  extent  of  the  revolu- 
tion. The  heated  air  which  collects  in 
the  perforated  air-tube  h  is  thus  suflered 
to  escape.  The  length  and  shape  of  these 
tubes  may  be  varied  according  to  circum- 
stances. If  the  communication  with  the 
external  air  is  to  be  made  at  the  top  of 
the  house,  it  will  be  necessazy  to  put  a 
conical  cap  on  the  top  of  the  air-tube  t, 
acting  upon  a  spindle  so  as  to  turn  with 
the  changes  of  ihe  wind ;  and  if  the  com- 
munication is  to  be  made  through  the 
end  of  the  house,  a  transverse  tube  will 
be  necessary.  A  drain-cock,  k,  is  inserted 
in  the  bottom  of  the  cylinder,  in  order 
that  the  water  may  be  drawn  out  and 
replaced  if  air  should  get  in  by  the 
machine  being  shaken." 

The  celebrated  Dr  Anderson,  the 
inventor  of  the  patent  hothouse,  &c., 
and  J.  Williams,  Esq.,  ''nuule  use  of 
oblong  bladders,  made  fast  at  one  end, 
and  with  the  other  attached  by  means 
of  a  cord  to  a  movable  pane  or  small 
sash.  The  bladder  being  filled  with  air 
at  the  common  temperature  allowed  for 
the  house,  and  hermetically  sealed,  the 
window  remains  at  rest ;  but  as  the  air 
of  the  house  becomes  heated,  so  does 
that  of  the  bladder,  which  consequently 
swells,  and  assumes  the  globular  form;— 
its  peripheries  are  brought  nearer  toge- 
ther, and,  of  course,  the  sash  or  pane  is 
pulled  inwards.  In  a  small  house  this 
scheme  may  answer  perfectly  well  for 
the  prevention  of  extreme  heat.  Another 
mode  is  by  using  a  rod  of  metal,  such  as 
lead,  of  the  whole  length  of  the  house ; 
and,  one  end  being  fixed  to  the  wall,  on 
the  other  is  attached  a  series  of  multiply- 
ing wheels,  the  last  of  which  works  into 
one,  which  in  various  ways  may  open 
valves  or  sashes.  As  the  expansion  of 
lead  is  considerable,  the  efiect  of  twenty 
d^rees  of  increaBC,  with  proper  ma- 
chinery, might  perhaps  guard  against 
extremesL,  as  in  the  other  case.   A  column 


Fig.  365. 


of  mercury,  with  a  piston-rod  and  machi- 
nery attached,  has  also  been  used,  and  a 
ring  on  a  barometrical  principle  is  suggest- 
ed by  Sylvester." — Efuy.  o/Gard,,  p.  604. 
Deacon's  Eolian  machine,  Dr  Reids 
chimney,  Dr  Ure's  fan,  and  various  other 
contrivances,  have  been  suggested  for 
performing  self-acting  ventilation.  How- 
ever creditable  to  the  inventors,  these 
machines  have  not  been  found  to  work 
satisfactorily  in  practice.  Probably  the 
great  nicety  required  in  their  manufeu)- 
ture  renders  them  liable  to  accidents 
through  the  carelessness  of  operatives; 
or  the  damp  and  heat  they  are  subjected 
to  may  prevent  them  fi-om  working  freely. 
We  shall  now  proceed  to  record  the  va- 
rious modes  of  ventilation  which  we  deem 
worthy  of  especial  notice,  without  regard 
to  their  priority  of  invention.  We  find 
the  following  mode  described,  with  an 
illustration,  in  the  ''Grardeners'  Magazine," 
voL  ii.  p.  369,  and  exemplified  in  the 
conservatory  of  Mr  Latour  at  Craven 

HiU :  "  It  is  on  the 
principle  of  a  self- 
balanced  chandelier. 
A  cord  from  each  sash 
passes  over  a  puUy  a, 
fig.  365,  and  is  joined 
under  the  stage  c, 
where  a  weight,  b,  is 
attached  to  them  by 
another  pulley,  and 
may  either  be  limit- 
ed in  its  descent  by 
the  ground,  or  by 
the  length  of  the  line. 
By  this  arraugement, 
easily  understood,  either  or  both  sashes 
may  be  opened  to  any  extent  by  a  very 
slight  motion  of  the  line,  and  without  the 
least  derangement  to  the  plants,  or  un- 
sightly fastenings  of  the  cord." 

The  Messrs  Booth  of  Hamburg  em- 
ploy a  similar  mode  of  ventilating  span- 
roofed  houses  in  their  extensive  establish- 
ment, but  carry  down  the  chains  and 
weights  within  tubular  metallic  coliunns, 
intended  to  support  the  ridge  of  the  roof. 
In  such  cases,  flexible  copper  chains 
should  be  substituted  for  cords,  as  they 
are  less  liable  to  decay.  By  such  chains 
the  roof  of  the  large  circular  conservatory 
at  Dalkeith  is  ventilated,  an  ornamental 
column  rising  in  the  centre,  enclosing 
the    chimney,    round    which   balance- 
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weights  are  suspended  bj  copper  flexible 
chains,  by  which  the  top  ventilation  goes 
on  simply,  and  without  being  seen;  while 
the  front  ventilation^  or  supply  of  air,  is 
obtained  by  pulling  down  or  raising  up 
the  casement-windows  forming  the  sides 
of  the  house. 

Where  new  houses  are  erecting,  advan- 
tage will  imdoubtedly  be  taken  of  the 
most  approved  modes,  of  which  we  have 
given  several  examples  j  and  in  the  case 
of  houses  already  up,  and  imperfectly 
ventilated,  perhaps  the  simplest  and 
most  e£fectual  will  be  that  reconmiended 
by  Mr  Tweedie,  and  described  in  the 
''Memoirs  of  the  Caledonian  Horticul- 
tural Society.**    Fig.  366  shows  a  longi- 

Fig.  866. 


tudinal  section  of  a  roof  to  be  ventilated 
in  this  way,  on  which,  by  sympathetic 
movement,  small  tin,  copper,  or  zinc 
frames  are  lifted,  with  one  or  more  panes 
of  glass  in  each,  according  to  the  opening 
desired.  In  the  diagram,  k  shows  the 
ventilators  half  open,  and  e  the  cord  or 
jack-line,  to  which  tiie  lever  h  is  attach- 
ed, balanced  at  one  end  by  a  weight  ff, 
and  made  fast  at  the  other  by  a  movable 
hand-pin.  In  one  of  the  door-posts, 
or  other  permanent  piece  of  the  end 
framework,  are  several  sockets,  6  inches 
asunder.  Into  these  sockets  an  iron 
hand-pin  is  "  introduced,  regulating 
the  whole  apparatus,  by  being  moved 
upwards  and  downwards,  from  socket  to 
socket,  by  the  hand,  according  to  the 
various  degrees  of  air- vent  wanted.  This 
iron  pin  is  fixed  to  a  cord  or  chain  e 
passing  through  the  stile  or  door-frame  a, 
over  a  pulley  d,  which  cord  or  chain  is 
fixed  to  a  rod  or  chain  e  e,  having  an 
axle-joint  at  the  junction  of  each  lever. 
The  rod  or  chain,  when  the  hand-pin 
is  moved  up  or  down,  moves  horizontally 
between  a  pulley  d,  and  another  puUey/, 
fixed  to  the  corresponding  stile  or  door- 
frame at  the  other  end  of  the  house,  by 
the  action  of  a  weight  g  attached  to  the 
end  of  the  rod  by  a  cord  or  chain  passing 
over  the  second  pulley/.  This  horizontal 
rod  or  chain  e  e,  in  its  motion  thus  pro- 


duced by  the  weight  p,  operates  at  every 
joint,  as  already  mentioned,  on  bent 
levers  h,  which,  being  attached  to  hatches" 
— ^that  is,  the  openings  for  ventilation — 
*'  k,  lift  or  lower  them  so  as  to  admit  or 
exclude  the  air,  as  circumstances  may 
require.  The  upper  end  of  the  lever  is 
fastened  to  the  hatches  by  screw-nuts, 
in  order  that,  by  unscrewing  them,  the 
sashes  may  be  freed  frt)m  the  levers,  and 
removed  at  pleasure  for  repair." 

The  whole  of  the  top  saahes  of  a  house 
may  be  easily  drawn  up  or  down  by 
means  of  an  endless  screw  applied  to  a 
rack  fixed  on  a  circular  rod  of  iron 
extending  the  whole  length  of  the  house, 
to  which  each  sash  is  seciured  by  a  double 
chain  passing  over  a  pulley  fixed  in  the 
wall.  By  turning  the  screw  in  one  direc- 
tion, the  sashes  are  pulled  down,  and  by 
reversing  the  motion  they  are  pulled  up 
again.  They  may  also  be  kept  stationary 
at  any  point  desured.  The  same  machine, 
slightly  modified,  will  apply  to  the  friont 
sashes  or  ventilators.  The  handle  in 
both  cases  should  be  acted  upon  at  the 
middle  of  the  house. 

Mr  G.  Hurwood,  of  St  Peter's  Foundry, 
Ipswich,  has  lately  taken  out  a  patent  for 
various  mechanical  modes  of  ventilating 
both  dwelling-houses  and  plant  structures. 
We  consider  h\a  mode  to  possess  consider- 
able merit;  and,  indeed,  so  fisiras  ventilating 
hothouses  is  concerned,  we  see  no  difficulty 
in  applying  Mr  Hurwood's  principle  to 
those  already  built,  and  also  to  houses  of 
almost  all  forms.  The  roof-lights  are 
opened  or  closed  by  turning  the  handle  e, 
fig.  369,  working,  by  means  of  a  vertical 
cog-wheel,  in  another  horizontal  wheel 
placed  in  the  back  wall,  and  attached 
to  the  lower  end  of  a  perpendicular  rod 
or  axle,  which  is  also  furnished  at  top  with 
a  similar  cog-wheel,  working  in  another 
set  obliquely,  so  as  to  suit  the  angle  of 
the  roof— the  latter  wheel  being  attached 
to  the  spiral  screws,  k  in  figs.  368  and 
369,  working  in  a  toothed  rack  or  plate 
of  iron,  /  in  figs.  369  and  371,  which  is 
attached  to  the  side-rail  of  the  sash  to  be 
acted  upon.  From  this  it  will  readily  be 
seen  that,  by  turning  the  handle  e,  fig. 
369,  the  spiral  screw,  k,  lets  down  or 
draws  up  the  sash  to  any  extent  of  venti- 
lation required,  and  keeps  it  steadily  in 
its  place.  In  fig.  369  part  of  the  waU  is 
broken  away,  to  show  t^e  arrangement  of 
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the  Bmall  wheels,  ka.  The  appaiatua  is 
abownmore  Id  detail  in  figs.  368,  370,  and 
371.  eistheonuik,fig.369; /therackj 
t  the  screw  that  worics  into  and  gives  mo- 
ti(»i  to  the  nek  and  the  lights  which  are 
attadied  to  it.  When  it  is  not  a  matter 
of  convenience  or  choice  to  move  the  lights 
within  the  house,  then  the  wheelwork  in 


m 


the  back  wall  may  be  dispensed  witli — the 
object  of  which  is  umply  to  give  motdon  to 
the  apparatus  from  the  place  that  is  most 
convenient.  The  lights  can  equally  well 
be  worked  direct  from  the  front  of  the 
honae  without,  by  the  crank  i,  fig.  368. 

"  The  working  of  the  patent  apparatus 
for  the  roof-sliding  lights  is  extremely 
simple,  durable,  and  effective.  The  lights 
can  be  moved  in  any  direction  with  ease 
and  certainty,  and  without  danger. 

"  The  frx>nt  vertical  lights  are  suspended 

VOL.  L 


upon  pivotB,  and  two  are  moved  nmultane- 
ously  by  an  apparatus  shown  in  figs.  367 
and  370,  where  a  is  a  box  containing  the 
quadrant  c  and  screw  i ;  d  is  the  socket 
for  the  key  to  move  the  windows."  i  i, 
in  both  figs.,  show  the  front  sashes  thrown 
outwards  at  bottom  and  inwards  at  top. 

The  opening  of  the  front  sashes  is  con- 
ducted upon  very  correct  principles ;  but 
as  tiiey  are  so  much  above  the  floor-level, 
it  will  be  neceesaiy  to  have  another  sys- 
tem of  ventilation  through  the  parapet 
wall  close  to  the  ground,  so  that  the 
stagnant  air  occupying  the  space  between 
the  floor  and  the  level  of  the  top  of  the 
parapet  may  be  displaced. 

Mr  Fortune,  the  celebrated  Chinese  tra- 
veller, offers  the  following  practical  remarks 
on  ventilation  as  applied  to  curvilinear 
houses,  in  a  paper  published  in  "  The  Gar- 
deners' Chronicle;" — "  Curvilinear  iron- 
roofed  hothouses  have  been  erected  in  vari- 
ous parts  of  the  cotmtry  of  lata  years,  but 
they  have  notproved  to  be  so  generally  use- 
ful as  was  at  &^  expected.  Thoeeincom- 
mon  use  are  modificationB  of  forms  recom- 
mended by  Sir  G.  Mackenzie  and  the  late 
President  of  the  Horticultural  Society,  (T. 
A.  Knight,  Esq.,)  with  the  view  of  having 
the  sun's  rays  perpendicular  to  some  part 
of  them  at  aU  seasons  of  the  year.  The 
principle  is  certainly  good ;  but  in  mak- 
ug  an  artificial  climate  there  ore  other 
things  to  be  attended  to  besides  light; 
and  one  of  these,  if  it  has  not  been  over- 
looked, has  at  least  not  been  provided  in 
man^  of  these  housee — I  mean  a  sufficient 
ventdation.  Everywhere  we  hear  gar- 
deners complain  that  they  admit  too 
much  light,  and  consequently  bum  the 
leaves,  and  otherwise  injure  the  plants. 
There  can  be  no  question  about  such 
effects  being  pro- 
duced,  although 


greenhouse  plants  or  vines,  even  if  the  pho- 
tometer would  indicate  a  higher  degree  in 
the  house  than  out  of  doors.  The  accom- 
panying transverse  section,  fig.  372,  of  one 
of  these  housee  in  common  use,  will  enable 
me  better  to  explain  its  defects,   a  is  the 
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fixed  roof,  reacldiig  from  the  front  wall 
to  the  bad^.;  b  represents  one  of  the  small 
ventilators  in  the  front  wall ;  e  c  one  of 
the  small  ventilators  at  the  top  of  the 
back  wall,  to  allow  the  heated  air  to 
escape.  These  small  openings,  with  the 
addition,  sometimes,  of  one  or  two  in  the 
ends,  are  all  the  means  available  for  re- 
ducing the  temperature  in  a  hot  summer 
day.  If  such  houses  had  been  heavy 
wooden  ones,  affording  ten  times  as  much 
shade,  they  would  doubtiess  have  had  ten 
times  more  space  for  ventilation.  Suppos- 
ingy  then,  that  the  house  is  built  and  filled 
with  plants,  if  this  happens  to  be  late  in 
autumn,  they  wiU  look  remarkably  well 
in  winter  and  early  spring ;  but  as  soon 
as  the  sun's  rays  become  more  perpendi- 
cular, shining  in  a  clear  sky  for  a  few 
days,  the  worst  effects  are  produced.  The 
change  is  easily  explained.  These  struc- 
tures are  so  light,  tiiat  they  admit  nearly 
all  the  sun's  rays.  The  atmosphere  is 
thus  subjected  to  sudden  variations  of 
temperature,  although  every  ventilating 
space  be  open ;  and  l^e  moisture  is  drawn 
from  the  leaves  of  the  plants  much  fcuster 
than  their  roots  can  supply  them ;  con- 
sequentiy  the  leaves  flag,  curl  at  their 
edges,  and  ultimately  become  sick  and 
ui^ealthy.  That  this  is  a  correct  expla- 
nation, is  proved  by  the  &ct  that  succu- 
lent plants,  such  as  cacti,  having  leaves 
with  fine  evaporating  pores,  will  thrive  in 
a  house  of  this  description.  The  frx)nt 
ventilators  in  such  houses  are  placed  in  a 
very  good  situation  for  the  admission  of 
air ;  but  those  in  the  back  wall  are  in  a 
very  bad  one  for  allowing  it  to  escape 
when  it  is  overheated.  Some  persons 
lately  had  rather  an  expensive  exaniple 
of  the  truth  of  this  principle  in  the  work- 
ing of  a  new  method  of  heating,  when  it 
was  supposed  that,  if  the  pipes  were  placed 
in  a  chamber  below  the  level  of  the  floor  of 
the  house,  and  communicating  with  it  by 
a  few  holes  or  trunks  made  along  the 
front  or  back,  the  heat  generated  by  the 
pipes  in  the  chamber  would  all  ascend 
through  these  places  and  keep  up  a  suffi- 
cient temperature.  Such,  however,  was 
not  the  case ;  a  great  quantity  of  heat  re- 
mained where  it  was,  and  the  plants  were 
in  some  instances  frozen.  So  in  like  manner 
the  heated  air  passesoutveiyslowly  at  these 
back  ventilators,and  the  plants  are  burned. 
'*  A  house,  of  which  the  following  is  a 


section,  fig.  373,  would  have  all  the  ad- 
vantages of  the  other  with  r^ard  to 
light,  and,  at  the  same  time,  the  means 
of  sufficient  ventilation  would  be  provided. 
a  represents  the  ventilating  boanls  in  the 
front  wall,  as  shown  in  the  last  section : 
■p     070  these  could  be 

used  in  mid- 
winter, when 
the  airthusad- 
mitted  woidd 
have  to  pass 
over  the  hot- 
water  pipes,  b, 
before  it  came 
in  contact  with 
the  plants;  cis 
a  glassed  ventilator,  as  seen  in  common 
wooden  houses ;  andi  are  ventilators  in  the 
roof,  which  move  on  hinges.  The  span- 
roofed  curvilinear  houseisnotliable  to  such 
sudden  variations  of  temperature,  because, 
having  glass  on  both  sides,  many  of  the 
rays  pass  through,  and  therefore  they  are 
much  cooler  than  those  which  have  a 
back  walL    The  annexed  sketch,  fig.  374, 

Fig.  874. 
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shows  a  house  of  this  description,  which 
is  ventilated  at  the  base  in  the  same  man- 
ner as  the  preceding,  and  at  the  top,  by 
either  having  part  of  the  roof  of  an  in- 
clined plane  with  movable  sashes,  a  a,  or 
by  leaving  a  considerable  space  below  the 
coping;  and  fixing  wooden  ventilators  on 
it.  Having  pointed  out  what  I  consider 
to  be  defective  in  the  construction  of 
many  of  these  houses,  other,  and  perhaps 
better,  methods  of  remedying  these  defects 
mav  be  suggested.  The  inclined  plane 
and  sliding  sashes  might  be  used  in  the 
first  section,  instead  of  the  hinged  venti- 
lators, if  it  is  thought  desirable.  It 
woTild  be  rather  advantageous  than  other- 
wise with  regard  to  lighl^  being  of  course 


VENTILATION. 


283 


more  perpendicular  to  the  sun's  rays  in 
winter  and  spring ;  and  although  it  would 
be  leas  so  in  the  months  of  June  and  July, 
yet  this  would  be  rather  beneficiaL" 

Ventilating  the  upper  part  of  fixed 
roo&y  by  having  the  openings  hinged,  as 
I«t>po8ed  by  A&  Fortune  in  fig.  373,  is 
extremely  objectionable  on  account  of 
the  liability  of  the  hinges  to  break  or  get 
out  of  order,  and  also  because  the  wind 
has  great  power  upon  those  parts  of 
the  roof  so  opened.  Where  sufficient 
ventilation  cannot  be  obtained  by  open- 
ings in  the  front  and  back  walls  of  lean-to 
houses,  and  in  the  ridge  of  span-roofed 
oneSy  or  at  the  top  of  dome-shaped  ones 
— and  we  see  no  reason  why  this  should 
not  be  completely  accomplished,  particu- 
larly for  the  greater  part  of  the  year — 
then  it  would  be  better  to  adopt  sliding 
sashes,  to  be  used  only  in  extreme  cajses. 

Fig.  375  exhibits  a  mode  of  openii^ 
and  shutting  ventilators  placed  at  the  top 
of  the  back  wall  of  houses. 
A  lever  is  attached  to  an 
upright  bar  of  iron,  which, 
when  pulled  down  at  one 
end  by  a  cord  or  small  chain, 
throws  the  ventilator  out, 
by  the  other  end  becoming 
elevated,  and  keeps  it  at  any 
point  of  elevation,  by  the 
cord  or  chain  being  fastened 
to  studs  in  the  wall  within. 
When  the  cord  or  chain 
is  loosened,  the  lid  of  the 
ventilator  falls  back  into  its 
place,  being  loaded  with  a 
sufficient  weight  of  metal 
fixed  to  the  lower  part  of 
its  external  BurfEkoe. 

Fig.  376  acts  much  in 
the  same  way,  the  opening 
being  effected  by  pulling 
down  one  cord  or  chain, 
and  the  shutting  of  it  by 
pulling  another. 

M.  Noisette,  in  Mamad  du  Jardinier, 
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vated ;  fig.  378  the  same  when  it  is  shut. 
There  are  many  objections,  however,  to 

this  mode,  of  which 
the  chance  of  the 
wind  blowing  the 
sash  to  pieces  is  not 
the  least  It  is,  at 
the  same  time,  a 
much  more  ingenious 
mode  of  ventilating 
than  many  we  have 
seen  in  use  on  the 
Continent  We  publish  it  with  the  view 
of  its  being  improved  upon. 

A  very  excellent  mode  of  admitting 
cold  external  air  into  a  heated  vault  in 
which  water  tanks  are  placed,  and  allow- 
ing it  to  enter  the  atmosphere  of  the  house 
or  pit,  is  shown  in  section  Tank  Heat- 
ing, fig.  259,  as  exemplified  in  the  garden 
of  the  Hon.  Robert  Clive.  By  this  me- 
thod a  pipe,  the  orifice  of  which  is  level 
with  the  ground  surface,  is  made  to  pass 
under  the  firont  wall,  and  to  discharge  its 
air  into  a  vault  heated  by  hot-water 
troughs.  The  air  thus  heated,  and  con- 
sequently taking  with  it  a  large  portion 
of  humidity,  after  passing  over  the  whole 
vault,  is  admitted  into  the  house  through 
chimneys  at  the  back  of  the  bark  bed. 
These  chimneys,  as  well  as  the  mouth  of 
the  air-pipe,  are  furnished  with  stoppers, 
so  that  air  can  be  admitted  or  excluded 
at  pleasure. 

We  have  tried  the  following  mode  of 
ventilation,  which  will  be  understood  by 
a  glance  at  the  annexed  diagram,  fig.  379. 

Fig.  879. 
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describes  a  mode  of 
ventilation  very  com- 
mon on  the  Continent 
It  consists  of  a  bar 
of  iron  made  to  swing 
upon  a  pivot  fixed  in 
the  rafter,  as  shown  in 
the  annexed  cut&  Fig. 
377  shows  the  sashele- 


a  is  the  orifice  of  a  4-inch  cast-iron  pipe, 
fitted  with  a  stopper  to  be  used  as  occa- 
sion may  require.  This  pipe  passes  down 
outside  the  parapet  wall,  discharges  its 
air  into  an  open  chamber  in  which  the 
hot-water  pipes  are  placed,  and  which  is 
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itself  rendered  water-tight  at  bottom,  and 
kept  filled  with  water  as  high  as  half  the 
diameter  of  the  return-pipe.  The  water 
is,  in  consequence,  kept  warm,  and  gives 
out  a  genial  vapour  to  the  house  all 
along  its  front  The  air  discharged  by 
the  pipe  into  this  chamber  becomes  con- 
siderably heated,  and,  in  its  ascent  into 
the  house,  carries  with  it  more  vapour 
than  it  brought  in,  because  it  naturally 
takes  some  with  it  from  the  water  over 
which  it  passes.  One  of  these  air-tubes  is 
placed  under  the  middle  of  each  alternate 
sash,  the  remaining  sashes  having  a  simi- 
lar air-pipe,  which,  instead  of  discharging 
itself  into  the  shallow  tank,  passes  through 
it  and  under  the  pit,  rising  at  b  by  the 
side  of  the  footpath,  and  discharging  its 
supply  of  air  through  a  perforated  cover- 
ing. The  houses  where  this  mode  of 
aSration  is  practised  have  a  range  of 
cellars  behind  well  lighted  and  venti- 
lated. From  these  an  orifice  is  cut  through 
the  back  wall,  as  shown  at  e,  through 
which  a  supply  of  air,  fax  from  cold,  enters 
the  house  close  to  the  footpath;  and, 
where  do  oeUars  exist,  the  pipe  may  be 
supplied  with  air  from  the  surface,  as 
shown  at/.  By  these  contrivances,  abun- 
dance of  ventilation  is  produced  during 
winter  and  spring;  and  during  summer, 
when  more  may  be  desirable,  especially 
for  lowering  the  temperature,  the  front 
sashes  d,  and  the  usual  top  ventilators  e, 
are  opened  in  addition. 

On  a  somewhat  similar  principle,  in 
houses  heated  by  smoke  flues,  wluch  in 
general  run  parallel  with  the  front  of  the 
house,  and  not  far  distant  from  it»  fire- 
clay tubes  may  be  brought  through  the 
parapet  wall,  extending  through  the  flue 
close  to  its  bottom,  having  one  end  open 

to  the  atmosphere,  as 
shown  at  a,  in  fig.  380, 
and  the  other  to  the  at- 
mosphere of  the  house 
within,  at  b.  A  circula- 
tion would  take  place, 
and  a  supply  of  genially 
heated  air  be  thus  drawn 
in,  which  could  be  regu- 
lated to  any  extent  by 
a  revolving  ventilator 
being  placed  on  the  orifice  of  each  tube 
withm  the  house.  The  quantity  of  air 
obtained  by  this  means  would  be  very 
considerable,  and,  of  course^  greater  as 
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the  number  of  tubes  was  increased,  which 
latter  we  would  prefer  to  having  them 
fewer  in  number  and  of  larger  calibre. 
As  a  homely  illustration  of  this,  we  may 
observe,  that  any  one  may  satisfy  himself 
of  the  operation  by  putting  his  hand  to 
the  key-hole  of  his  sitting-room  door.  If 
the  passage  without  be  cold,  and  the 
room  within  warm,  the  draught  of  air 
rushing  in,  even  at  that  small  aperture, 
wiU  be  found  veiy  considerable;  and  this 
the  more  so,  as  the  temperature  in  the 
room  and  that  of  the  passage  happen  to 
difler.  Were  it  not  for  the  pressure  of 
the  cold  air  from  without,  even  with  our 
best  fitted  doors  and  windows,  our  warm 
rooms  would  be  unbearable  to  human 
beings;  and  even  our  fires  would  cease  to 
bum. 

There  is  also  another  mode  of  ventila- 
tion upon  the  same  principle  which  may 
be  adopted  with  great  advantage.     The 

annexed  diagram,  fi^^. 
381,  represents  part 
of  tJie  filx)nt  of  a  forc- 
ing-house, the  para- 
pet of  which,  under 
the  ground  level,  is 
built  of  piers,  and 
lintelled  over  with 
stones,  which  form  the 
plinth  (a)  on  which 
the  superstructure 
rests.  Between  these 
piers  cast-iron  boxes  (b)  are  placed,  2  feet 
long  and  3  inches  in  diameter,  the  one  end 
open  to  the  external  air  just  below  the 
plinth,  and  fitted  with  a  lid  to  regulate 
the  admission  of  the  cold  air.  The  lower 
end  is  open,  and  through  these  boxes  the 
air  is  pcuiiy  forced  down  by  its  own  gra- 
vity from  b,  and  partly  drawn  down  by 
the  heated  air  at  e  rising  into  the  house 
and  creating  a  sort  of  vacuum,  which  the 
cold  air  rushes  in.  to  fill  up.  The  hot- 
water  pipes  are,  as  in  the  former  case, 
laid  in  an  open  flue,  the  bottom  of  which, 
at  c,  is  meant  to  contain  water,  supplied 
by  a  small  pipe  firom  the  cistern  over  the 
furnace.  The  lower  pipe  is  partially 
sunk  in  this  water,  which  gives  out  a 
genial  steam,  and  increases  both  the  tem- 
perature and  the  moisture  of  the  cold  air 
as  it  passes  over  it,  rendering  it  fit  for 
coming  into  immediate  contact  with  the 
plants.  The  arrows  at  d  show  the  direc- 
tion of  the  current  of  air.    By  a  very 
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simple  mechanical  oontriyanoe,  alf  these 
hoxes  may  he  opened  or  shut  at  once,  or 
less  or  more,  as  is  desired. 

Upon  the  same  principle  as  the  last, 
hnt  on  a  much  larger  scale,  we  have 
applied  a  mode  of  firont  ventilation  to  a 
range  of  vineries  100  feet  in  length,  with 
a  view  to  ohviate  opening  the  front 
sashes,  as  well  as  treading  on  the  border 
during  the  operation.  These  vineries 
are  on  the  lean-to  principle ;  but,  as  will 
readily  be  imagined,  the  same  mode  of 
ventilating  may  be  applied  to  span- 
roofisd  houses  also,  ^e  stone  plinth 
upon  which  the  firont  rests  is  supported 
upon  10-inch  brick  piers,  one  being 
placed  imder  each  rafter — that  is,  about 
3  feet  8  inches  centre  firom  centre. 
Along  the  firont  of  these  piers  an  area, 
opening  9  inches  broad  in  the  clear,  is 
carried  along  the  whole  length,  but 
divided  into  spaces  of  18  inches  in  length, 
one-half  of  which  are  as  deep  as  the 
bottom  of  the  return  hot-water  pipe 
within,  which  is  23  inches,  and  the  other 
half  are  only  9  inches — ^that  is,  level  with 
the  top  pipe,  also  within.  On  top  of  this 
area  is  ftied  down  an  open  firamework  of 
cast-iron,  having  in  it  openings  2  feet 
long  by  9  inches  in  width.  The  margin 
of  this  fiame  is  3  inches  broad,  with 
cross  bars  between  the  openings  an  inch 
and  a  half  broad,  placed  at  eveiy  10  feet, 
the  whole  firame  being  1  inch  in  thick- 
ness. Over  this  metalhc  fiame  are  placed 
movable  covers  or  plates,  also  of  cast- 
iron,  and  flanged  at  me  edges.  These  are 
connected  together  along  the  top  by  means 
of  a  malleable-iron  rod,  three-eighths  of 
an  inch  in  diameter,  extending  the  whole 
length,  and  connected  at  the  end  of  the 
range,  close  to  the  wall,  with  a  wheel. 
This  wheel  is  fixed  on  a  shaft  placed 
across  the  frame.  In  the  middle  of  this 
shaft  is  also  placed  a  pinion  4  inches  in 
diameter,  which  hooks  into  a  rack  cast 
on  the  back  of  the  first  cover.  This 
wheel  is  acted  upon  by  a  lever,  which, 
when  depressed,  has  the  power  of  draw- 
ing eveiy  alternate  cover  on  the  top  of 
the  one  next  to  it^  to  any  extent  not 
exceeding  its  own  length.  By  elevating 
the  same  lever,  the  Hds  or  covers  are 
poshed  back  to  their  original  placa 
This  is  for  winter  and  spring  ventilation. 
For  summer  ventilation,  the  covers  which 
we  have  stated  as  fixed  are  attached  to 


the  metallic  rod,  by  running  it  through 
eyes  cast  on  all  the  covers,  by  which 
means  these  fixed  ones  are  capable  of 
being  moved  as  well  as  the  others.     It 
should  be  remarked  that  all  the  alternate 
covers  are  their  own  thickness  above  the 
others.     It  will  readily  be  understood, 
that>  for  winter  ventUation,  none  of  the 
covers  are  required  to  be  withdrawn  to 
their  whole  extent — 3  or  4  inches  being 
the  average  of  the  opening.     We  state 
this,  because  it  may  seem  to  some  that, 
from  the  construction  of  the  apparatus, 
as  much  air  would  be  admitted  by  one 
set  when  opened  to  their  fiill  extent— 
namely,  18  inches — ^as  by  both  sets  when 
opened   to   their   half  extent — namely, 
9  inches  each.    This  would  not  be  the 
case,  however ;  for  more  air  will  be  ad- 
mitted by  two  openings  of  9  inches  square 
dming  summer,  than  woidd  be  through 
one  of  double  the  size,  as  the  velocity  of 
its  passage  inwards  will  be  increased, 
although    the    individual    openings   be 
smaller,  because  they  are  increased  in 
number,  and  also  on  account    of  the 
greater  difference  in  temperature  between 
the  internal  and  external  air.     Indeed, 
the  openings  can  never  almost,  during 
winter,    be  used    to    their  fiill  extent 
Besides,  by  increasing  the  number  of 
openings,  the  distribution  of  the  air  is 
more  completely  accomplished.    Another 
reason  for  using  only  the  alternate  open- 
ings during  winter  is,  that  as  more  fire* 
heat    is    then  employed,    there  is  the 
greater  necessity  for  throwing  in  fresh 
supplies  of  air  to  the  interior  atmosphere ; 
and  as  these  alternate  openings,  by  which 
air  is  thrown  in,  are  also  the  deepest, 
they  take  with  them  a  certain  amount  of 
humidity  firom  the  water  under  the  lower 
pipe,  and  cany  it  into  the  upper  parts 
of  the  house.    By  this  mode  of  ventilat- 
ing, all  treading  on  the  border  is  obviated ; 
and  even  should  it  be  necessaiy  to  pass 
along  the  front  of  the  houses,  the  cast- 
iron  plate  forms  a  clean  footpath.     The 
same  mode  might  be  applied  at  the  fi-ont 
of  the  border  next  to  the  walk,  and  the 
air  carried  through  the  border  in  drains, 
and  admitted  into  the  house.     It  may 
be  found  advantageous  to  bring  down 
cold  air  firom  the  roof,  on  a  somewhat 
similar  principle,  in  tubes,  so  that  it  may 
fall  perpendicularly  on   the    hot-water 
pipes  or  flues,  or  even  be  made  to  fidl 
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under  them;  and,  when  sli^tly  heated, 
it  will  ascend  again  thi'ough  the  house. 

Referring,  again,  to  the  mode  of  open- 
ing and  shutting  our  front  yentlLators, 
noticed  above,  we  ought  to  observe,  that 
any  number  of  the  sliding  covers  can,  by 
a  veiy  simple  contrivance,  be  thrown  out 
oigeavy  and  so  remain  stationary  While  the 
others  are  movable.  This  range  consists 
of  three  vineries,  any  one  of  which  can 
be  left  unventilated  while  the  others  are 
open.  In  consequence  of  the  area  air- 
drain  being  placed  along  the  front  of  the 
house,  and  occupying  22  inches  of  space, 
the  vines  have,  of  course,  to  be  planted 
beyond  this  area,  and  their  stems  brought 
through  apertures  formed  in  the  brick- 
work, and  under  the  plinth,  and  then  up 
within  the  house. 

However  front  air  be  admitted,  it  is 
evident  that  it  should  be  let  in  at  as  low 
a  point  as  possible,  as  there  is  no  di£&- 
culty  in  getting  cold  air  to  descend 
to  the  extent  required  in  hothouse 
arrangements;  and  that  it  should  be 
warmed  to  as  near  the  temperature  of 
the  house  as  possible,  is  equally  clear. 
But  this  heating  of  the  air  should  not  be 
secured  at  the  expense  of  its  purity,  nor 
by  lessening  the  degree  of  humidity 
natural  to  it  When  cold  air  has  to 
pass  over  highly  heated  flues,  imless 
humidity  be  added  to  it  at  the  same 
time,  it  loses  much  of  its  real  value ;  but 
heated  air  may  be  brought  over  hot-water 
tanks  or  gutters,  as  in  the  two  cases 
last  alluded  to,  with  great  advantage. 
It  will  readily  be  imderstood  that  aera- 
tion produced  by  these  means  may  go  on 
night  and  day,  as  the  temperature  of  the 
house  is  not  affected  by  it  This,  if  not  a 
new,  is  at  least  a  very  important  feature 
in  hothouse  management,  and  could  not  be 
effected  by  the  modes  hitherto  in  use. 
Fig.  382  represents  a  mode  of  mecha- 

nical   ventila- 
^-  ^2-  tion  very  good 

in  warm  wea- 
ther, when  the 
external  tem- 
perature is 
little  below 
that  in  the 
house.  The 
front  sashes 
are  hung  upon 
pivots  at  their  centres,  and  are  opened  and 


shut  by  means  of  a  long  handle  with  a  com- 
pound joint,  reaching  from  the  frx>nt  to 
the  back  passage,  or  other  convenient 
place.  Again,  front  sashes  may  be  hung 
by  hinging  their  upper  stile  to  the 
bottom  of  the  upper  wall-plate,  and 
opened  and  shut  by  the  same  means  as 
those  above  described.  Or  an  iron  axle 
or  cylinder  may  extend  the  whole  length 
of  the  house,  and  each  light  be  attached 
to  it  by  an  iron  crank ;  and  by  a  lever 
handle  made  fitst  to  either  end— or,  better 
still,  to  the  middle  of  the  cylinder — the 
whole  may  be  opened  or  shut  at  once. 

The  same  contrivances  may  be  em- 
ployed for  opening  and  shutting  the  top 
ventilators,  which  are  usually  of  wood, 
and,  being  lighter,  are  much  more  easily 
operated  on. 

Where  the  walls  of  hothouses  are  built 
hollow,  a  very  good  mode  of  aSration 
may  be  adopted  without  the  danger  of 
cold  draughts  of  air  injuring  the  plants, 
or  greatly  reducing  tiie  temperature. 
This  consists  in  opening  holes  in  the 
walls,  close  to  the  floor,  in  the  inside  of 
the  house,  and  corresponding  openings 
on  the  outside,  and  near  the  top  of  the 
walls.  The  cold  air  will  enter  at  these 
top  openings,  and  descend  through  the 
vacuities,  and  enter  the  house  dose  to 
the  floor.  This  method  we  have  adopted 
in  the  two  orchid-houses  at  Dalkeith, 
and  with  the  best  results.  One  of  the 
many  evils  of  the  former  methods  of 
ventilating  hothouses  was  having  the 
front  openings  too  high — generally  several 
feet  from  the  floor — Cleaving  the  lower 
part  of  the  house,  where  the  roots  and 
part  of  the  stems  and  foliage  are,  entirely 
without  change  of  air,  excepting  the 
occasional  supplies  admitted  when  the 
door  was  opened, — a  supply  entirely 
inadequate  for  their  health  and  welfiue. 

A  very  simple  and  efficient  plan  of 
ventilation  has  been  adopted  by  Mr 
Fleming  in  the  case  of  the  houses  at 
Trentham,  of  which  figs.  383  and  384  are 
illustrations.  One  peculiar  advantage  of 
this  method  is  its  being  simple,  and  little 
liable  to  derangement, — a  veiy  important 
consideration  in  garden  architecture. 

When  last  at  Trentham,  we  had  not 
time  to  make  a  detailed  drawing  of  this 
mode  of  ventilation,  as  there  is  so  much 
to  see  and  to  admire  in  the  improvements 
that  have  taken  place  there  of  late  years. 
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We,  howeTer,  were  informed  by  Mr 
Flemings  that  the  whole  was  made  by  the 
village  blacksmith,  and  that  he  executed 
his  work  so  well  that  the  apparatus 
wrought  to  perfection  upon  the  first  trial 

Fig.  388. 


N r 


The  drawings,  and  reference  to  them,  we 
copy  from  '^The  Gardeners'  Chronicle." 
Fig.  383— a  front  section  of  pulley  and 
roUers ;  h  front  plate  lifted  off  to  show 
the  working  of  ijie  pulleys  and  rollers ; 


c  end  section  of  pulley  and  rollers.  Fig. 
384 — d  toothed  wheel  and  wrench ;  e 
iron  rope  and  pulley  for  the  sinker  under 
ground ;  //horizontal  bar,  with  annealed 
iron  ropes  attached.  By  this  contrivance, 
(the  invention  of  Mr  Fleming,)  the  whole 
extent  of  a  large  house  may  be  ventilated 
to  the  greatest  nicety,  by  merely  turning 
a  wrench,  which  we  foimd  no  difficulty 
in  doing  with  one  hand.  The  movement, 
instead  of  being  vertical,  is  horizontal — 
the  sashes  being  attached  to  an  iron  bar 
by  annealed  iron  ropes  moving  in  that 
direction.  The  movement  is  effected  by 
means  of  a  toothed  wheel  and  wrench, 
the  horizontal  bar  having  about  4  feet  of 
its  lower  edge  toothed  to  suit  the  wheel. 
Small  rollers  are  fixed  about  6  feet  asun- 
der, and  in  pairs — one  under  and  another 
above  the  bar,  to  lessen  friction.  The 
iron  wire  ropes  that  move  the  sashes  up 
and  down  are,  by  means  of  a  pulley,  made 
to  turn  from  ^e  inclined  plane  to  the 
perpendicular  of  the  ^ack  wall ;  and,  by 
another  pulley,  to  turn  again  to  the  hori- 
zontal line  of  the  sliding  horizontal  bar. 
The  ropes  are  attached  to  studs,  3  inches 
long,  fixed  in  the  iron  bar.  Provision  is 
made  for  lessening  the  strain  on  the 
machinery  by  having  a  sinker  ifi)  under 
ground,  yg  being  the  level  of  the  floor,) 
made  fast  to  the  lower  edge  of  the  hori- 
zontal bar  by  means  of  an  iron  rope  and 


Fig.  884. 
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pulley.  We  imagine  that  the  sashes  are 
furnished  with  brass  or  iron  rollers,  to 
£Eunlitate  their  moving  up  and  down  the 
rafters.  These,  however,  we  should 
observe,  are  built  at  a  pretty  high  angle 
of  eleva^on^  which  renders  the  movement 


of  the  sashes  much  easier  than  if  they 
were  more  flat 

In  most  of  the  hothouses  in  the  gar- 
dens at  Dalkeith,  eveiy  alternate  top 
sash  is  made  to  slide  down  the  rafters — 
being  frimished   with  brass  castors  or 
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rollers.  Theyare  kept  in  their  place  when 
shul^  or  at  any  point  of  ventilation,  by  a 
spring  catch  fixed  to  the  Bide  of  the  rafter. 
One  great  objection  to  Tentilatioa 
being  elfected  by  sliding  one  sash  down 
over  the  other  is,  that  there  is  a  double 
portion  of  glase  over  a  cooaiderable 
part  of  the  roof— therefore  a  double 
portion  of  light  must  be  excluded :  aa 
light  80  transmitted  will  be  doubly  de- 
composed by  passing  through  two  sur- 
faces of  glass,  a  considerable  loss  of  light 
must  enaua  But  the  greatest  objection 
of  all  is  the  breakage  of  glass. 

In  the  Royal  Oordens  at  JFVogmore  a 
very  efficient  and  simple  mode  of  ventila- 
tion is  adopted ;  and  we  believe  the 
merit  of  its  construction  is  due  to  iii 
Jones,  the  eminent  hothouse  builder  of 
Birmingham,  who  executed  the  whole  of 
the  extensive  range  there.  Front  ventila- 
tion is  effected  by  tlie  whole  of  the  upright 
lights  being  opened  simultaneously,  either 
to  their  whole  extent^  or  otherwise.  These 
lights  are  provided  each  with  a  brass 
pinion,  fixed  to  their  centre,  and  workine 
into  a  toothed  quadrant,  which  is  attached 
Fig.  385.  to  an  iron  shaft  ex- 

—  tending  the  whole 
length  of  each  house. 
This  shaft  being  turned 
round  by  means  of  a 
handle  at  one  end,  the 
quadrants  are  either 
thrown  out  or  drawn 
in,  according  as  the 
htuidle  is  moved  back- 
wards or  forwards,  and 
can  be  kept  in  any 
position  required. — Vide  fig.  385. 

The  ventilation  at  the  top  of  the  baok 
wall  is  effected  by  having  openings,  from 
3  to  4  feet  long  and  6 
Kg.  38».  inches  deep,  as  sbowu  in 

fig.  3S6,  left  under  every 
alternate  sash,  and  open- 
ing above  the  roof  at  a. 
These     upper     openings 
are  provided  wili    iron 
gratings,  to  prevent  birds, 
&o.,    from    entering  the 
house ;    and   communi- 
cate with  similar    openings    within  the 
roo^  which  are  provided  with  shutters 
moving  on  pivots,  as  shown  at  b.    These 
are  opened   or  shut  simultaneoosly  by 
turning  the  screw  a,  fig.  387,  connected  by 


the  iron  rod  b  to  the  lever  e,  which  is  fixed 

to  the  rod  of  wrought-iron  extending  the 

Fiir  SS7  vhole  length  of  the  roo£ 

*■  To  this  shaft  are  fixed 

^  the  small  levera  e,  one 

of  which  is  attached  by 

a  wrought-iron  link  to 

each  ventilating  door  or 

shutter  —  so    that,    by 

raising  or  lowering  the 

lever  by  meuis  <^  the 

screw,  the  shaft  is  turned 

more     or    lees    Tonnd; 

and  this,  acting  on  the 

levers,  opens  and  shuts 

the     ventilating     doors 

simultaneously  the  whole 

length  of  the  house.  The 

top  sashes  of  the  roof  of 

tliesehouses  slide  down.and  this  movement 

is  r^^ted  by  a  eemi-circular  contrivance 

of  iron,  resembling  half  a  cog-wheel,  and 

a  catch.    A  movable  handle  tnms  tbis 

wheel  to  any  extent,  by  which  means  the 

lights  ore  let  down  as  far  as  may  be 

requisite,  and  are  there  kept  etationoiy. 

To  close  them  it  is  requisite  only  to  reverse 

the  operation. 

The  previous  remarks  on  ventilation 
have  reference  for  the  most  part  to  lean-to 
houses — that  is,  glass  structures  built 
against  a  wall.  Houses  on  the  curvilinear 
and  span-roofed  principle  are  ventilated 
at  top  somewhat  differently.  Ridge-and- 
fiirrow  roo&  may  be  ventilated  at  top,  by 
having  the  ends  of  each  bay  made  so  that 
they  can  be  opened  to  their  full  extent— 
Fide  Ridoe-and-Ftjrrow  Pit.  The  poly- 
prosopic  roof — which  is  a  species  of  cur- 
vilinear roof— admits  of  the  greatest  fiwi- 
lily  in  ventilation,  being  composed  of 
many  faces,  hinged  at  their  upper  angles. 
Rods  being  connected  with  the  lower 
"outside  comers  of  these  faces,  and  ter- 
minatii^  in  chains  which  go  over  pulleys 
in  the  top  or  above  the  back  wall,  the 
whole  roof,  including  the  end%  may  be 
opened  or  nueed  simultaneously,  like 
Venetian  blinds,  either  so  as  each  sash 
or  fece  may  be  placed  in  the  plane  of  the 
angle  of  the  sun's  rays  at  the  time,  or  to 
the  perpendicular,  to  admit  a  shower  of 
rain.  In  consequence  of  this  arrange- 
ment, the  plants  in  a  polyproeopic  house 
may,  at  any  time,  and  in  a  few  minutes, 
be  placed  in  effect,  or  as  &r  as  respects 
lights  air,  wind,  rain,  dew,  &o.,  in  tho 
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open  air;  and  being  so  placed,  may, 
whenever  desired,  be  as  speedily  restored 
again  to  their  former  cUmate." — Eney.  of 
Qard.  p.  d85.  All  curvilinear  roo&  are 
difficult  to  ventilate,  the  safest  plan  being 
to  let  the  sashes  slide  down  over  each 
other  in  Niven*s  manner,  elsewhere  no- 
ticed. But  the  most  efficient  is  to  hinge 
the  saahes  at  their  upper  angles,  and  cause 
them  to  open  outwards  by  means  of  iron 

levers  at  their  lower 
^-  ^-  extremities,  fig.  388, 

where     such      ar- 
rangement     would 
not    interrupt    the 
plants  growingwith- 
in,  suoh,forinstance, 
as  vines  or  peaches 
trained  near  to  the 
glass.     The    whole 
sides  and  roof  of  metallic  houses  in  particu- 
lar may  be  made  to  open  upon  the  poly- 
prosopic  principle;  but  instead  of  hingeing 
them  at  iJie  top  of  the  opening  parts,  these 
parts  may  be  hung  on  pivots  at  their  cen- 
tres, one-half  opening  outwards,  and  the 
other  inwards — the  casements  being  half- 
checked  into  each  other,  so  as  to  overlap 
when  dosed,  for  the  exclusion  of  rain. 
The  difficulty  which  presents  itself  in  ob- 
taining sufficient  ventilation,  is  one  of  the 
greatest  objections  to  this  form  of  roof 

Span-roofed  houses  are  now  becoming 
popular — and  very  justly,  as  they  combine 
many  of  the  perfections,  and  few  of  the 
imperfections,  of  all  other  kinds  of  glass 
structuree.  We  have  shown  (fig.  366)  one 
mode  of  top-ventilating  such  houses,  and 
will  instance  a  plan  adopted  by  ourselves. 
The  ridge,instead  of  being  composed  of  one 

thick   beam    of 
Fig.  889.  timber,isformed 

of  two  2-inch 
planks,  a  a,  fig. 
389,  9  inches 
broad,  and  ex- 
tending the 
whole  length  of 
the  roof  These 
are  kept  apart 
to  any  required 
distance  —  say 
firom  3  inches  to 
1  foot,  or  more, 
according  to  the 
amount  of  yen- 
tilation  desired.  Fig.  389  is  a  section  of  the 

VOL.  I. 


ridge  when  fully  open ;  fig.  390,  a  longitu- 
dinal view  when  nearly  fully  open ;  and  fig. 
391,  of  the  same  when  shut    The  planks 

Fig.  890. 


a  a  forming  the  ridge  are  kept  in  their 
place  by  iron  bolts.     The  capping  h  is 

Fig.  891. 
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lifted  and  shut,  by  being  attached  by 
hinges  to  the  tumbler  c.  This  is  acted 
upon  by  the  levers  d  e.  To  each  of 
these  again  is  attached  a  line  passing  over 
a  pulley  in  the  upright  h  h,  (which  also 
supports  the  roof)  By  pulling  the  right- 
hand  line  in  fig.  391,  tiie  lever  d  is  drawn 
towards  the  perpendicular,  more  or  less 
according  to  the  amount  of  ventilation 
required,  and  kept  at  the  desired  point  by 
fastening  the  line  to  a  stud  in  the  upright. 
The  levers,  de,  as  well  as  all  the  tumblers, 
c  in  fig.  389,  are  acted  upon  at  the  same 
instant  By  pulling  the  left-hand  line,  the 
whole  action  is  reversed,  and  the  capping 
or  top  of  the  ridge  b  fiJls  close  down,  and 
ventilation  is  suspended.  A  house  60  or  80 
feet  long  may  be  ventaated  by  this  means ; 
but,  of  course,  if  the  house  is  longer,  it 
will  be  better  to  divide  the  ventilation 
into  two  pieces.  Back  and  fi*ont  air  may 
be  given  to  lean-to  houses  on  the  same 
principle,  it  requiring  but  a  very  slight 
modification  to  adapt  it  to  such  circum- 
stances The  houses  ventilated  upon  this 
pnnciple  have  fixed  roofis,  glazed  with 
sheet-glass  9  inches  by  21,  and  nearly 
air-tight  Front  ventilation  is  obtained 
in  one  case  by  means  of  openings  in  the 
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side  'Wall  2  feet  by  10  inches,  placed  close 
to  the  floor,  and  furnished  with  box  ven- 
tilators in  Atkinson's  manner.  In  the 
other  case,  the  same  kind  of  ventilators 
are  built  in  the  front  wall.  The  cold  air 
admitted  by  them  has  to  pass  up  the  side 
of  a  hot-water  tank,  and  bscomes  thereby 
warmed  before  coming  in  contact  with 
the  plants.  The  back  wall  is  built  hol- 
low, and  openings  4  inches  square  are 
made  on  the  outside,  near  the  top,  by 
which  cold  air  enters,  and,  descending  the 
wall,  enters  the  house  by  similar  openings 
close  to  the  floor.  This  latter  ventilation 
is  left  open  day  and  night 

Ventilators  in  the  back 
walls  of  houses  may  also  be 
opened  and  shut  very  con- 
veniently,  even  when  at 
a  considerable  height,  by 
hanging  them  at  top  with 
hingias,  or  by  pivots  at  their 
centres,  and  attaching  them 
to  a  long  rod  of  iron,  per- 
forated with  holes  at  the 
lower  end,  to  fix  on  pins  or 
iron  studs  driven  into  the 
wall.  Fig.  392  will  show 
the  principle. 
And  front  ones,  if  hung  so 
as  to  open  inwards,  may  be  opened  and 
shut  without  treading  upon  the  border,  by 
attaching  a  line  to  their  lower  edge,  to  be 
brought  over  a  small  brass  pulley,  fixed 
to  the  inner  edge  of  the  wall-pk^  car- 
ried upwards  under  the  roof,  and  made 
to  pass  over  another  pulley,  fixed  to  the 
xmder  side  of  the  top-rail  of  the  bottom 
sash,  leaving  a  sufficient  length  of  line 
to  hang  down  to  be  within  the  conve- 
nient reach  of  a  person  standing  in  the 
footpath.  A  slight  pull  of  this  line 
will  open  the  lid  of  the  ventilator  to  any 
extent ;  and  if  the  end  of  the  line  be 
furnished  with  a  small  iron  or  brass  eye, 
it  may  be  fieustened  to  hooks  in  the  back 
wall,  so  as  to  give  sufficient  head-room 
over  the  passage.  To  secure  the  shutting 
of  the  ventilator,  it  shoidd  be  loaded  at 
the  bottom  by  having  a  plate  of  lead  or 
iron  screwed  to  its  outer  side,  sufficiently 
weighty  not  only  to  cause  it  to  shut^  but 
to  keep  it  so. 

A  very  ingenious  mode  of  ventilation 
is  described  in  the  *'  Gardeners'  Journal," 
as  practised  at  Beau-Manor  Park.  It  is 
to  the  following  efiect : — ^*  Along  the  top 


of  the  back  wall  of  the  houses,  below  the 
centre  of  each  lights  there  is  a  square 
cast-iron  frame  built  into  the  wall.  In 
this  frame  is  placed  a  ventilator  of  thin 
iron,  having  a  wire  spring  and  ball 
attached  to  its  lower  end.  Beneath  the 
pits  in  the  centre  of  the  houses  are  a 
number  of  air-drains,  brought  into  the 
interior  of  the  house  from  the  sheds  con- 
taining thie  fires  and  boilers.  The  air 
coming  through  these  drains  causes  a 
circulation  of  air  within  the  houses,  and 
this,  acting  upon  the  ventilators,  (which 
are  nicely  balanced  by  means  of  ihe  ball,) 
causes  them  to  open  for  the  escape  of 
the  heated  air ;  but  the  moment  that  the 
cold  air  rushes  down  the  shaft  towards 
the  ventilator,  it  immediately  closes — 
thus  preventing  the  admission  of  cold 
air.  All  the  ventilators  do  not  open  at 
the  same  time,  but,  as  it  were,  in  rota- 
tion." Of  course,  the  operation  of  these 
ventilators  goes  on  day  and  night,  and 
therefore  that  perpetual  change  of  air  so 
necessary  to  plants  must  be  also  perpetu- 
ally going  on.  The  mechanical  contrivance 
is  so  simple  and  devoid  of  complication, 
that  a  diagram  of  it  would  be  Buperfluou& 
Another  useful  mode  of  ventilating 
pits  is  described  by  an  anonymous  writer 
in  the  ''  Gardeners'  Magazine,"  and  is 
upon  the  principle  of  opening  the  roof- 
lights  all  at  once  to  any  extent ;  and  also, 
instead  of  elevating  them  at  the  back, 
as  is  usually  done,  they  are  elevated  at 
the  sides,  which  causes  a  more  equal 
degree  of  ventilation — ^a  practice  long  in 
use,  but,  so  &r  as  we  know,  efiected  only 
by  lifting  each  sash  individually,  and 
propping  them  up  with  a  flower-pot  or 
wedge-shaped  piece  of  timber.  In  this 
case  mechanicfd  power  is  applied,  which 
performs  the  operation  quicker  and  with 
more  security.  "  For  this  purpose,"  he 
says,  ''  I  would  have  a  hook  (4  fig.  393) 

Fig.  898.       ' 
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fixed  to  the  middle  of  both  sides  of  the 
frame,  and  holes  in  the  flat  part  of  the 
iron  rod  m,  to  catch  on  these— the  ends 
of  the  rod  having  a  series  of  holes  to 
graduate  the  height— «ndy  when  drawn 
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along,  to  be  fixed  with  a  staple  to  an 
upright  stauncheon,  n,  placed  at  each 
end  of  the  pit  When  the  lights  are  to 
be  raised  the  reverse  way,  it  would  be 
only  hooking  on  the  rod  to  the  opposite 
sides  of  the  firames.  By  this  simple  con- 
trivance, the  frames  may  be  all  raised  at 
once,  and  to  a  pitch  that  the  glass  may 
receive  the  rays  of  the  morning  and 
evening  sun  perpendicularly,  whUe  it 
catches  that  of  the  mid-day  sun  at  an 
angle  of  incidence." 

The  front  upright  sashes  of  lean-to 
houses,  and  also  the  side  sashes  of  span- 
roofed  ones,  are  often  opened  and  shut 

Fiff  S94.  as  shown  in  the 

^^'  annexed      dia- 

gram, fig.  394. 
The  sash  a  is 
hinged  to  the 
top  wall-plate  b, 
and  is  opened 
to  any  extent, 
by  pushing  out 
the  handle  c, 
which  is  fur- 
nished with 
holes,  that  fit 
to  an  iron  stud 
fixed  in  the  low- 
er wall-plate  d. 
This  handle  is  attached  to  the  sash  by 
a    universal  joint,    so   that,    when  the 

handle  is  drawn  in  on 
shutting  the  sash,  the 
handle,  instead  of  lying 
amongst  the  plants,  is 
turned  aside,  and  laid 
upon  the  wall-plate,  if 
found  to  be  more  conve- 
nient 

Another  modification 
of  this  method  is  shown 
by  fig.  395,  where  the 
handle  is  curved  up- 
wards, but  which  acts 
upon  the  same  principle. 

Span-roofed  houses  might  be  advan- 
tageously ventilated  as  in  the  annexed 
diagram,  fig.  396.  Let  the  side  walla  be 
built  hollow,  whatever  may  be  their 
height ;  and  4-inch  square  ventilators  be 
placed  along  both  sides  of  the  house  imme- 
diately under  the  wall-plate  a  a,  and  2  feet 
apart  from  each  other.  The  hot-water 
pipes^  flues,  or  heated  air-chamber,  are  to 
be  under  the  floor  within  a  hollow-walled 


cavity  b  b,    and  covered  with  an  iron- 
grating  footpath.    The  ridge  is  to  be  open 
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and  arranged  as  in  fig.  389.  The  cold  air 
will,  by  entering  at  a,  descend,  or  rather  be 
drawn  down,  the  hoUows  in  the  wall,  and, 
entering  the  heated  cavities  bb,  will  become 
genially  warmed,  and  ascend  into  the  house 
through  the  gratings,  not  in  currents,  but 
in  a  uniform  and  difpused  manner,  and 
escape  through  the  ridge  at  e.  In  winter, 
this,  or  a  similar  mode  of  ventilation,  is  of 
paramount  importance ;  as  nothing  is  so 
hurtful  to  plants  placed  in  a  warm  cli- 
mate as  to  be  exposed  to  sudden  draughts 
of  cold  air,  which  in  the  majority  of 
houses  is  the  case.  In  summer,  when 
greater  ventilation  is  required,  the  side 
sashes  maybe  opened,  or  ventilators  in 
the  wall  of  a  larger  size  may  be  employed ; 
as  at  that  season  the  atmospheric  air  is 
sufficiently  heated  to  be  rather  beneficial 
than  the  reverse  to  plants.  Were  the 
apertures  for  the  admission  of  cold  air  on 
a  level  with  the  pipe  or  flue  chamber,  this 
might  be  found  neither  advantageous  to 
plimts,  nor  sufficient  for  the  exclusion  of 
vermin. 

Nicol— whose  ideas  in  horticultural 
architecture  were  in  general  original — 
says  of  ventilators  that  they  are  useful  at 
those  times  when  it  may  be  imprudent  to 
open  the  roof  or  front  sashes,  and  that 
they  may  be  constructed  in  various  ways, 
and  placed  in  different  situations.  *'  If,*' 
says  he,  '*  the  hothouse  have  a  shed  be- 
hind it,  they  might  be  made  to  open  in 
the  manner  of  a  common  window,  near 
to  the  top  of  the  back  wall ;  and  three  in 
an  ordinary  sized  house  would  be  enough. 
I  lately  made,"  he  continues,  "  four  venti- 
lators in  a  house  that  had  no  sheds  be- 
hind it  in  this  manner.    When  the  wall 
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was  raised  to  within  a  yard  of  its  full 
height,  apertures  were  formed  in  the  man- 
ner of  a  conmion  chimney  or  fire-place, 
18  inches  wide  and  2  feet  high,  from  which 
a  small  vent  was  carried  through  the 
coping.  On  the  top  was  fixed  a  horizon- 
tal tube,  3  inches  square  and  2  feet  long, 
with  a  centre  pipe  fixed  in  the  vent  The 
aperture  or  chimney  was  filled  in  front 
with  two  movable  panels  or  boards,  hung 
in  the  manner  of  common  sashes,  the  one 
to  move  up  and  the  other  down,  for  the 
admission  of  air  through  the  tube  at  the 
top — ^thus  diverting  or  breaking  a  strong 
current,  which  might  be  prejudicial  to 
the  grapes.  Ventilators  in  front,  at  the 
distance  of  6  or  8  feet  from  one  another, 
may  be  made  thus : — Pierce  a  hole,  an  inch 
in  diameter,  through  the  bottom  rail  of 
the  under  sash,  if  the  house  has  no  up- 
right glass ;  or  through  the  upper  rail  of 
the  upright  sash,  if  it  have  one.  In  this 
hole  insert  a  tin  tube  to  fit,  having  a 
funnel  mouth  outwards,  and  a  fine  rose, 
like  that  of  a  watering-pot,  to  fit  to  it 
inside.  The  tube  should  be  made  in 
lengths  of  2  feet  each,  that  the  air  may  be 
either  diflPused  as  it  enters  through  the 
front,  or  be  carried  to  the  centre  of  the 
house,  or  farther  if  thought  neceasary. 
When  not  in  use,  it  ought  to  be  stopped 
with  a  cork  or  plug.  When  a  full  stream 
is  wished,  the  rose  need  not  be  put  on; 
but  it  shoidd  if  the  air  is  keen.  In  order 
the  better  to  collect  the  air,  the  funnel 
should  be  pretty  large — that  is,  about  7 
or  8  inches  in  diameter.  With  these,  and 
with  the  ventilators  at  or  near  the  top  of 
the  back  wall,  as  mentioned  above,  any 
hothouse  may  be  safely  aired  or  venti- 
lated even  in  the  severest  weather ;  and 
also  when  it  may  be  improper  to  open 
the  glasses,  as  during  rain. '  This  appears 
'to  have  been  the  earliest  idea  of  venti- 
lating otherwise  than  by  movable  sashes. 
The  annexed  cut,  fig.  397,  exhibits  a 
mode  of  ventilating  the  roofe  of  large 
houses,  which  has  been  most  successfully 
employed  by  Mr  Turner  of  Dublin  in  the 
case  of  the  large  conservatory  at  the  gar- 
dens of  the  Royal  Botanic  Society  in  the 
Eegent's  Park.  As  will  be  seen  by  a  glance 
at  our  figure,  the  roof  sashes  are  fiirmshed, 
on  the  under  sides  of  their  side  rails, 
with  brass  castors,  which  run  on  the  rafters, 
and  are  suspended  by  a  flexible  chain, 
made  to  pass  over  and  under  a  cylinder 


placed  immediately  under  the  ridge.  This 
chain  is  thence  brought  down  under  tlie 
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roof,  and  passed  over  a  pulley  at  the 
springing  of  the  rool^  and  from  thenoe  to 
the  bottom  of  the  supporting  oolumusy 
where  it  is  wound  up  by  a  simple  cog- 
wheel, which,  when  acted  upon,  draws  up 
the  sashes  of  each  side  of  the  ridge,  more 
or  less,  or  to  their  full  extent,  according 
to  the  will  of  the  operator.  From  the 
construction  of  the  roof  in  this  conserva- 
tory, it  became  necessaiy  that  top  venti- 
lation should  be  efiected  from  within  ; 
and  probably  few  better  modes  of  accom- 
phshing  this  coidd  have  been  adopted 

Week^i  improved  mode  of  ventiloHng  con- 
sists of  a  sloping  roof  sash,  which  may  be 
of  any  size,  and  applicable  to  any  sloping- 
roofed  hotiiouse.  It  is  worked  upon  the 
principle  of  a  parallel  ruler  placed  edge- 
ways. It  is  thus  described  by  Dr  lind- 
ley,  who  says  "  it  has  all  the  appearance 
of  being  a  contrivance  of  much  practical 
value.  Let  the  rafter  be  represented  by 
the  lower  half  of  such  a  ruler,  and  the 
sash  itself  by  the  upper  half;  it  is  evident 
that  if  any  movement  of  elevation  is  com- 
municated to  the  sash,  the  immediate 
result  will  be  the  withdrawal  of  the  sash 
from  the  top  or  wall  plate,  and  the  open- 
ing of  a  space  all  round,  while  at  the 
same  time  die  sash  itself  remains  pretty 
nearly  over  its  own  bed.  The  elevating 
and  depressing  movement  is  produced  by 
a  crank,  a  wheel,  and  a  horizontal  bar,  so 
that  any  number  of  sashes  can  be  elevated 
or  depressed  at  the  same  instant" 
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Amongst  the  many  advantages  re- 
salting  from  the  repeal  of  the  duty 
on  glass,  may  be  mentioned  that  of 
glass  ventilators,  somewhat  upon  the 
principle  of  Venetian  blinds.  These 
have  been  employed  in  many  of  the  first 
mansions  in  London  and  elsewhere ;  and 
we  see  no  reason  why  they  should  not 
also  be  applied  to  the  ventilation  of  hot- 
houses and  conservatories.  The  foUow- 
ing  description  of  these  ventilators,  for 
which  a  patent  has  been  taken  out,  is 
from  "  The  Mechanics'  Magazine  :'* — "  It 
consists,  firstly,  of  a  series  of  louvres  " — 
the  technical  name  of  the  laths  in  ordi- 
nary blinds — "  which  are  permanently 
fixed  at  a  certain  inclination,  so  that  the 
currents  of  air  may  be  deflected  upwards 
in  one  imiform  direction ;  and,  secondly, 
of  a  sliding  valve,  Hkewise  of  glass,  by 
which  the  quantity  of  air  admitted  may 
be  regulated  at  pleasure,  and  which,  when 
closed,  renders  the  openings  perfectly 
air-tight  The  whole  is  contained  in  a 
neat  frame,  which  may  readily  be  adapted, 
by  a  common  glazier,  to  any  of  the 
panes  of  a  window.  Other  advantages 
arise  finom  having  the  louvres  stationary, 
instead  of  being  movable.  For  example  : 
First,  the  draught  of  cold  air  is  avoided, 
whiclk,  in  the  case  of  movable  louvres, 
enters  through  the  intervals  that  are  re- 
quired to  be  left  between  their  ends  and 
tiie  sides  of  the  frames.  Secondly,  the 
apparatus  has  no  joints,  nor  other  work- 
ing parts,  where  the  dust  can  accumulate 
and  become  hardened,  so  as  to  obstruct 
their  action.  It  may  be  closed  in  a  per- 
fectly air-tight  manner,  even  in  the  most 
dusty  situations.  Thirdly,  its  construc- 
tion is  so  simple  that  nothing  but  rough 
usage  can  injure  it ;  and,  if  out  of  order, 
it  may  be  repaired  by  any  ordinary  work- 
man. And,  fourthly,  a  cord  or  line,  by 
which  the  sliding  valve  is  opened  and 
shut,  (when  such  is  used,)  may  be  carried 
to  any  part  of  a  room,  in  the  same  man- 
ner as  a  bell-rope.** 

Mr  Henderson,  of  the  Oxton  HOI  Nur- 
series, Birkenhead,  also  a  garden  architect 
of  great  practical  experience,  has  recently 
exUbited  a  veiy  complete  mode  of  me- 
chanical ventilation  in  an  extensive  range 
of  hothouses,  built  under  his  directions, 
near  Liverpool.  It  is  effected  as  follows : 
^£ach  alternate  upright  front  sash  is 
fitted  on  a  brass  rail  and  rollers;  the 


whole  working  by  connecting-rods,  rack, 
and  pinion-wheel.  Thus  the  person  giv- 
ing air,  by  turning  a  crank  handle,  can 
give  from  an  inch  to  three  or  four  feet  of 
air  in  each  alternate  sash  in  front  of  each 
house,  without  moving  from  the  spot. 
Each  alternate  back  sa^  is  hinged  to  the 
first  ridge,  or  piece,  and  worked  by  lever 
and  pulley  ;  and  each  alternate  top  sash 
in  front  of  the  roof  also  works  on  brass 
rail  and  rollers-'thus  producing  a  tho- 
rough ventilation  adapted  to  all  seasons" 
A  peculiar  mode  of  ventilation,  some- 
what on  the  foregoing  principle,  has  long 
been  in  use  in  the  gardens  at  Pitmaston, 
near  Worcester,  and  is  thus  described  by 
Mr  Thompson  in  "  Journal  of  the  Horti- 
cultural Society:"— "The  back  wall"  of 
the  vinery  ''forms  a  partition  between 
the  vinery  and  coach-room.  This  room  is 
10  feet  wide,  and  of  the  same  length  as 
the  vinery,  and  has  a  warm  ceiled  roof; 
but  the  wall  between  it  and  the  vinery 
has  openings  at  top,  and  also  near  the 
ground,  for  the  intercommunication  of 
air  between  the  two  compartment&  By 
this  arrangement,  superfluous  heat,  which 
must  otherwise  be  dissipated  in  the  open 
air,  is  economised  to  a  considerable 
amount.  When  the  temperature  of  the 
vinery  rises  above  that  of  the  room  at 
back,  the  heated  air  flows  into  the  latter 
by  the  apertures  at  top;  whilst  at  the 
same  time  the  colder  air  is  withdrawn  at 
bottom  to  an  equal  extent  Enclosed  by 
non-conducting  materials,  as  r^ards  heat, 
the  air  in  the  room  would  long  retain  its 
warmth  if  entirely  shut  up ;  but  its  store 
is  gradually  transferred  to  the  vinery,  by 
the  communication  existing  between  them, 
whenever  the  temperature  of  the  vinery 
&lls  below  that  of  the  room.  A  very 
simple  experiment,  the  principle  of  which, 
I  believe,  has  been  often  familiarly  ex- 
plained, may  be  referred  to  as  affording 
the  easiest  possible  illustration  of  the 
mode  of  action  resulting  from  the  above 
arrangements.  Let  two  close  rooms  be 
unequally  heated.  Partially  open  a  door 
between  them,  and  in  the  opening  place 
a  lighted  candle  on  the  ground,  whilst 
another  is  held  near  the  top.  Their  flames 
wiU  be  deflected  in  contrary  directions. 
The  lower  one  will  indicate  the  direc- 
tion of  the  current  of  colder,  and  conse- 
quently heavier,  air,  from  the  cold  into 
the  hot  room ;  and  the  one  at  top  will  be 
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seen  urged  in  the  opposite  direction  bj 
the  egress  of  warm  air  from  the  hot  into 
the  cold,  the  action  continuing  until  an 
equilibrium  is  established  in  the  air  of 
both  rooms,  which  can  only  be  the  case 
when  both  acquire  an  equal  temperature. 

"  The  benefit  to  be  derived  from  the 
above  principle  may  be  approximately 
calculated  in  the  case  of  a  vinery,  or 
rather  forcing-house.  Supposing  the  room 
to  contain  as  many  cubic  feet  of  air  as  is 
contained  in  the  vinery  with  which  it  is 
in  communication — say  6000  cubic  feet ; 
supposing,  also,  that  by  sun  heat  the 
air  in  the  vineiy  rises  as  much  above  70^ 
as  will  be  sufficient  to  render  the  whole 
of  the  air  in  both  compartments  of 
that  temperature,  and  that  the  cold  at 
night  would  reduce  the  6000  feet  of  air 
under  glass  from  70°  to  40** ; — ^it  follows 
that  12,000  cubic  feet>  the  quantity  of 
air  in  both  compartments,  will  only  be 
reduced  half  as  much — ^that  is,  to  55^. 
Again,  if  the  air  in  a  greenhouse  were 
liable  to  be  cooled  down  from  50°  to  30°, 
then  in  commimication  with  a  quantity 
of  air  equal  to  that  contained  in  the 
greenhouse  alone,  and  to  be  also  reduced 
from  50°,  the  minimum  of  the  greenhouse 
would  be  40°  instead  of  30"^;  and  thus, 
without  fire  heat,  the  plants  would  be 
in  a  comfortable  medium.  In  practice, 
however,  it  will  be  doubtiess  found  that 
the  minimum  will  be  somewhat  lower 
than  is  indicated  by  the  above  calcula- 
tions, because  the  inertia  of  the  air  inter- 
feres with  the  otherwise  free  circulation 
between  the  respective  compartments." 

The  above  illustrates  a  very  good  mode 
of  ventilation,  founded  upon  correct 
principles,  and  leads  us  to  the  conclusion 
that  ventilation  might  be  most  efficientiy 
efifected  by  constructing  chambers  behind 
hothouses  for  the  express  purpose. 

Another  mode  of  mechanically  ven- 
tilating hothouses  is  described  by  Mr 
Walton,  in  "  Gardeners'  Journal,"  and  is 
to  the  following  effect,  the  chief  object 
being  to  get  rid  of  the  imsightiy  appear- 
ance of  ropes,  &c.  hanging  from  the  roof. 
Fig.  398—«  By  this  plan,  both  front  and 
back  ventilators  may  be  opened  with 
the  tenth  part  of  the  trouble  usually 
incurred,"  and  at  the  same  time.  ''  The 
plan  IB  very  simple,  consisting  of  a  rod  <s 
which  extends  along  the  front  of  the 
house,  and  is  turned  by  a  small  windlass 


outside,  at  one  end.     This  rod,  or  axle, 
is  attadied  to  each  of  the  front  sashes  by 
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the  arm  b,  having  a  joint  at  its  centre — 
so  that  when  the  axle  is  turned  in  one 
direction,  this  arm  b  opens  towards  the 
straight,  pushing  the  bottom  of  the  sash 
outwards;  a  contrary  turn  causes  the 
arm  to  collapse  or  fold  up,  and  in  so  doing 
draws  in  the  sash  to  its  original  position. 
To  the  extremity  of  the  frt)nt  rod  a,  where 
the  windlass  is  attached  to  ity  is  fixed  a 
cord  or  chain  e,  running  up  from  the  frx)nt 
and  along  a  groove  in  the  end  rafter, 
to  the  top  of  the  back  wall,  where  it 
passes  over  a  pulley  attached  to  the 
rod  or  axle  a,  extending  along  the  bacL 
To  this  axle,  a,  are  attached  small 
rods  /  one  to  each  ventilator,  the  rod 
and  ventilator  being  connected  by  a 
cord  h.  When  the  windlass  turns  the 
rod  a,  it  will,  by  the  action  exerted  upon 
the  cliain  c,  also  turn  the  rod  a,  which 
will  open  all  the  back  ventilators  simul- 
taneously with  the  front  ones.  To  secure 
the  proper  acting  of  the  apparatus,  due 
attention  should  be  paid  to  the  length  of 
the  joints  b  and  f,  which  must  be  so 
determined,  that  one  quarter  of  a  revo- 
lution of  the  rod  will  open  the  venti- 
lators to  their  full  extent  To  gain 
mechanical  power,  cog-wheels  should  be 
used  along  with  the  windlass.**  This  is 
an  ingenious  mode  of  ventilation,  though 
rather  complicated.  The  use  of  ropes 
acting  in  conjunction  with  iron  rods  is 
very  objectionable,  on  account  of  their 
liability  to  elongate  or  contract  in  certain 
states  of  the  atmosphere.  There  is  no 
reason  why  iron  rods  may  not  be  used 
altogether. 
Amongst  ventilating  contrivances  prin- 
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eipallj  adapted  to  dwelling-houses,  but 
nhich  might  be  applied,  we  think,  with 
much  advantage  to  hothouses  also,  may 
be  noticed  Sheringham's  ventilator,  Dr 
Amot's  ventilating  valve,  and  Moor  s 
patent  lever  ventilator.  The  first  of 
these  is  so  arranged  that  any  requisite 
quantity  of  air  may  be  admitted  without 
tiie  slightest  draught  being  felt ;  and  as 
the  apparatus  is  placed  in  the  external 
wall,  its  action  is  not  impeded  when  the 
house  is  closed  for  the  evening,  at  which 
time  a  constant  supply  of  air  is  most 
required.  Dr  Amot's  ventilating  valve 
is  too  weU  known  to  require  any  remark 
from  us,  &rther  than  that  it,  as  well  as 
the  last,  may  be  built  in  the  front 
parapet,  and  also  in  the  back  walls  of 
lean-to  houses,  with  great  advantage. 

Moor's  patent  lever  ventilator  is  simple 
and  effective,  and  consists  of  louvres  of 
glass  fitted  into  brass  frames.  Its  action 
is  produced  by  a  line,  which,  on  being 
pulled,  opens  the  louvres,  and  when 
loosed,  again  doses  them  with  the 
greatest  nicety;  or  they  may  be  kept 
at  any  degree  of  elevation,  according 
to  the  amount  of  air  required.  To 
adapt  them  to  hothouse  ventilation,  the 
louvres  should  be  connected  at  their 
centres  with  a  metallic  rod,  having  a 
curved  arm  to  each  louvre;  so  that, 
when  the  upright  rod  is  elevated  by 
means  of  a  spiral  screw  near  its  bottom, 
the  louvres  will  be  thrown  outwards  to 
any  extent  not  exceeding  half  theip  own 
square,  or  to  any  angle  under  that,  and 
kept  in  that  position  imtil  the  upright 
rod  is  depressed  by  a  counter  motion 
of  the  spiral  screw,  when  the  whole  will 
shut  down  quite  air-tight 

Such  a  contrivance  could  be  attached 
to  either  roof  or  upright  sashes,  and  also 
to  houses  already  in  existence,  by  taking 
out  every  alternate  sash,  and  substituting 
louvres  instead,  of  a  size  say  12  inches  in 
breadth,  and  of  a  length  equal  to  the 
space  between  the  rafters.  Or,  in  the 
case  of  a  new  erection,  the  whole  glass 
thereof  might  be  put  in  on  the  louvre 
principle,  and  by  a  very  simple  appli- 
cation of  machinety  &e  whole  roof 
mi^t  be  moved  at  once,  and  the  per- 
pendicular sides  by  a  separate  move- 
ment 

Gmaral  remarks  en  ventikuian, — A  series 
of  very  excellent  practical  papers  on  ven- 


tilation and  heating,  by  Mr  Glendinning 
of  the  Chiswick  Nursery,  has  been  pub- 
lished  in  the  columns  of  "  The  Gardeners* 
Chronicle."      This    excellent    cultivator 
very  properly  begins  his  remarks  on  large 
houses,  which  the  remission  of  the  duty 
on  glass  is  likely  to  multiply,  as  weU  as 
magnify.    Small  houses  are  easily  ma- 
naged in  this  respect,  particularly  those 
constructed  of  wood,  and  glazed    with 
small  glass.    With  those  of  great  magni- 
tude, of  metallic  construction,  and  glazed 
with  large  sheets  of  glass,  the  case  is  very 
different     According  to  the  present  de- 
fective mode  of  ventilation,  plants  seldom 
succeed  so  weU  in  such  houses  as  in  those 
of  more  humble  pretensions.    The  bad 
effects  of  such  houses  are  soonest  mani- 
fested, as  Mr  Glendinning  very  justly 
remarks,  ^in  houses  constructed  of  me- 
tallic roofis,  and  glazed  with  sheet-glass, 
thus  rendering  what  is  considered  elegant 
and  beautiful  in  these  ornamental  struc- 
tures &tal  in  the  application ;  as  vegeta- 
tion thrives  ten  times  more  luxuriantly 
under  the  huge  wooden  beams  and  rafters, 
with  green  glass  and  leaden  laps.    Shad- 
ing of  different  kinds  has  been  extensively 
adopted  to  counteract  the  scorching  in- 
fluences of  a  warm  sun ;  but  this,  at  best, 
is  a  nuisance;  and  in  some  cases  it  is 
impossible  to  remove  it  with  sufficient 
ease  and  rapidity  to  reap  the  advantages 
resulting  from  lightly  constructed  edifices 
with  clear  and  spotless  glass.    Take,  for 
example,  a  conservatory  similarly  built  to 
the  large  building  in  the  Horticultural 
Society's  Grarden  at  Chiswick,  and  it  wUl 
be  found,  in  all  such  erections,  utterly  im- 
possible to  produce  or  maintain  luxuriant 
foliation  in  a  general  collection  of  plants, 
even    although    considerable    command 
may  be  had  in  blinding  the  sun's  rays. 
The  spring  leaves  being  so  excessively 
tender,  with  eveiy  care  they  are  almost 
sure  to  get  scorched.     Plants  growing  in 
tropical  countries  do  not  suffer  in  this 
way,  because  the  heat  of  the  sun,  al- 
though great,  is  not  increased  by  artificial 
means,  as  in  glass-houses,  where  the  ten- 
sion of  the  atmosphere  becomes  immense ; 
the  young  juicy  foliage  is  in  consequence 
compelled  to  part  with  its  moisture,  and 
it  withers  in  an  hour.    The  admission  of 
air  to  lower  the  temperature,  or  rather  to 
prevent  the  temperature  from  rising  so 
veryn^idly,  is  a  point  too  often  over- 
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looked,  becauee  it  has  not  been  bo  clearly 
understood  by  those  who  build  houses 
for  plants,  as  by  those  who  grow  plants 
in  them.  Almost  all  the  great  plant 
structures  with  which  I  am  acquainted 
are  notoriously  deficient  in  this  respect 
Plate-glass  and  metallic  sash-bars  offer 
little  obstruction  to  the  admission  of  light 
and  heat  transmitted  from  the  sun ;  and 
on  this  accoimt,  anomalous  as  it  may  ap- 
pear, their  value  in  horticulture  is  esti- 
mated ;  and  so  it  should  be,  because  the 
watery  juices  of  plants  are  elaborated  just 
in  proportion  to  the  presence  of  them ; 
but  then  they  should  be  present  natu- 
rally and  relatively.'* 

Much  of  the  want  of  success  in  grow- 
ing plants  in  large  houses,  the  intelligent 
authority  above  quoted  attributes  to  the 
great  d^erence  of  temperature  between 
ihe  soil  in  which  they  are  planted  and 
the  air  in  which  they  breathe — ^the  want 
of  heat  in  the  former,  and  the  excess  of  it 
in  the  latter. 

"  It  is  an  easy  matter  to  design  elegant- 
looking  hothouses  and  conservatories,  and 
of  any  conceivable  dimensions;  but  it 
most  assuredly  does  not  follow  that  their 
usefidness  depends  upon  their  architec- 
tural proportions  or  embellishments,  or 
on  the  number  of  roods  or  acres  ^ey 
may  cover.  The  contrary  is  always  the 
case,  because  the  larger  Uie  house,  so  in 
proportion  does  ventilation  become  of 
greater  consequence ;  in  fisust,  its  necessity 
and  importance  are  exclusively  governed 
by  this  circumstance.  The  ventilation 
afforded  to  small  houses  is  generally  suffi- 
cient^ as  the  space  enclosed  is  so  small, 
and  the  movable  sashes  so  numerous,  that 
complete  command  is  obtained  over  the 
temperature ;  not  so,  however,  in  those 
immense  glass  balloons,  or  rather,  as 
they  may  be  well  termed,  mausoleimis  in 
horticulture,  as  their  occupants  commonly 
show  them  to  be." 

The  following  diagram,  fig.  399,  will 
show  sufficient  and  insufficient  ventila- 
tion as  relates  to  large  houses.  ''Take, 
for  example,"  says  Mr  Glendinning,  "a 
conservatory  similar  to  that  represented 
by  the  woodcut,  and  only  imagine  the 
sashes  a  a  to  open,  with  small  ventilators 
in  the  wall  &tdd,  and  with  a  clear  sum- 
mer sun  striking  fervidly  upon  it  The 
heat  in  a  house  of  this  kind,  it  will  be 
readily  admitted^  would  be  quite  insuf- 


ferable ;  neither  animal  nor  vegetable  life 
could  long  withstand  it  Now,  if  provi- 
sion had  been  made  in  this  conservatory 

Fig.  899. 


for  the  sashes  to  open  atbh  and  e  e,  which 
undoubtedly  ought  to  have  been  the  case, 
the  temperature  would  instantly  and 
easily  be  reduced  to  any  desirable  extent 
consistent  with  the  kind  of  culture  in 
progress." 

Tlie  theory  of  artificial  motion  being 
communicated  to  the  atmosphere  and 
plants  in  large  houses,  has  been  advocated 
by  Knight,  Dr  Lindley,  and  various  writers 
on  vegetable  phvsiology  and  pathology ; 
and  to  effect  this  has  been  the  study  of 
several  horticultural  architects,  Mr  Glen- 
dinning amongst  the  niunber.  We  shall 
not  stop  to  inquire  into  this  theory  at 
present,  satisfied  as  we  are  that  the  means 
employed  to  produce  that  efiect  will  be 
exceedingly  favourable  to  the  production 
of  ample  ventilation.  ''The  interchange 
of  atmosphere  constantly  going  on"  to 
effect  this,  "  and  the  motion  in  which  it 
is  continually  kept,"  says  Mr  Glendinning, 
"  from  being  thus  circumstanced,  is  a  to- 
lerably clear  proof  of  the  immediate  cause 
of  the  healthiness  of  plants  in"  small 
"houses ;  and  there  is  one  other  reason, 
also  equally  clear,  that  the  inequality  of 
temperature  in  such  buildings  is  mani- 
festly inconsiderable  compared  with  build- 
ings of  lai^  dimensions.  In  houses  con- 
structed like  that  which  the  accompanying 
woodcut  represents,  fig.  400,  the  pipes  are 
usually  carried  immediately  round  the 
inside  of  the  front  walL  The  heat,  there- 
fore, passes  up  under  the  glass,  until  it 
reaches  the  highest  part  of  Ihe  building — 
that  part  generally  being  intolerably  hot 
The  great  body  of  air  in  the  centre  of  the 
house  remains  stationary,  and  does  not 
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partidpate  in  the  heat  thuB  giyen  off  from 
the  pipes  to  the  extent  intended  or  sup- 
Fig.  400. 


posed.  This  is  accounted  for  by  the 
greater  density  of  the  air ;  and  from  this 
&ct,  also,  it  is  likely  to  remain  stationary, 
because  the  means  usually  employed  to 
heat  or  cool  the  house  cannot,  from  the 
arrangement  in  most  cases  adopted^  drive 
it  from  its  position.  Nothing  can  be  more# 
certain  than  that  plants,  in  such  buildings 
where  the  heating  and  cooling  powers  are 
80  applied,  must  suffer  considerably.  Now, 
the  point  we  have  arriyed  at  is  to  change 
the  position  of  the  cold  air,  constantly 
and  rapidly,  either  by  the  admission  of 
external  air  in  hot  weather,  or  by  some 
other  contritances,  so  as  to  mingle  with 
promptitute  and  certainty  the  cold  and 
hot  air  within  the  building.  This  can 
certainly  be  accomplished,  because  of  the 
unequal  gravity  of  the  enclosed  atmo- 
sphere in  <iifferent  parts  of  the  house, 
provided  means  are  introduced  by  which 
one  of  the  simplest  laws  of  nature  will 
come  into  full  and  active  operation. 

'^  In  the  annexed  woodcut  (fig.  400)  the 
coldest  part  of  the  house  is  at  o^  and^  of 
course,  the  air  is  heaviest  at  that  place.  A 
drain,  therefore,  communicating  with  h  b, 
will  at  once  set  the  atmosphere  in  motion 
in  the  direction  indicated  by  the  arrows, 
provided  an  artificial  temperature  be  kept 
up  bymeansof  theheating  apparatus.  Dur- 
ing summer,  when  artificial  heat  is  unne- 
eeasary,  I  would  open  valves  having  com- 
munications to  them  frt>m  these  air-tunnels 
at  ec,  to  admit  the  external  air,  which  would 
invert  the  direction  of  the  current^  as  is 
now  shown.  An  impulse  would  thus  be 
given,  not  only  in  winter,  but  in  summer 
also,  by  the  colder  air  to  the  hottei:,  thus 
keeping  the  atmosphere  constantly  excited 
and  in  motion,  besides  equalising  the  tem- 
perature throughout  the  entire  building." 

The  following  remarks  on  ventilation, 

TOIi.  L 


by  Mr  Errington,  a  veiy  sensible  writer 
in  ''The  Gardeners'  duroniole,"  and  a 
man  of  great  practical  information,  are 
so  different  from  the  usual  practices  and 
opinions,  that  we  gladly  avail  ourselves  of 
his  communication  in  that  excellent  paper, 
and  have  added  a  diagram,  which  we  think 
will  elucidate  his  views.  Mr  Errington, 
like  ourselves,  thinks  that  far  too  little 
attention  has  been  paid  to  ventilation, 
and  also  that,  in  the  way  it  is  often  prac- 
tised, a  very  great  waste  of  heat  has  been 
occasioned.  "  There  seems,"  he  says,  "  to 
have  hitherto  prevailed  but  one  general 
notion  on  the  subject—viz.,  the  throwing 
open  the  back  and  frt>nt  sashes  the  mo- 
ment the  sun  shines;  and  this  happens  to 
be  precisely  the  moment,  in  many  cases, 
when  an  accumulation  of  heat  would  be 
beneficial,  provided  sudden  scorchings 
could  be  avoided.  I  must  set  out  witii 
declaring  my  opinion,  that  before  many 
years  have  passed  away,  no  mode  of  heat- 
ing will  be  considered  complete  which 
does  not  provide  for  a  system  of  ventila* 
tion,  or  rather  purification,  both  day  and 
night.  What  I  would,  in  the  first  place, 
object  to  is  the  necessity  that  exists,  in 
the  majority  of  cases,  for  permitting  the 
accumulated  heat  to  escape  at  the  highest 
level  at  the  back  of  hothouses.  If  nothing, 
however,  but  the  mere  escape  of  heat  was 
involved  in  the  question,  I  would  forbear 
to  argue  frirther;  but,  with  the  heat,  the 
moisture  also  escapes,  and  this  is  not  at  all 
times  desirable."  After  protesting  against 
the  doctrine  held  by  some,  that  sufficient 
fr^h  air  gains  admittance  through  the  laps 
of  the  glass,  and  arguing  strongly  for  the 
absolute  necessity  of  purifying  tihe  air  of 
all  glass  houses,  as  well  as  ms^ng  up  for 
the  deterioration  the  air  sustains  by  pass- 
ing over  many  hundred  feet  of  heated  iron, 
he  proceeds  to  say,  that^  from  observation, 
he  is  persuaded  ''that  it  would  be  better,  in 
the  great  majority  of  cases,  to  make  mois- 
ture-loaded air  traverse  the  whole  interior 
area  of  the  houses,  without  permitting  it 
to  escape  at  the  back,  allowing  it  to  enter 
at  a  low  level,  and  departing  by  a  high 
one,  both  at  front,  by  means  of  a  copious 
provision  at  the  front  of  the  house  for 
that  purpose.  To  put  a  case  :  Suppose 
a  house,  a  lean-to,"  as  in  our  fig.  401, 
"  7  feet  high  at  the  front  above  the  inte- 
rior floor-level,  and  that  floor-level  1  foot 
above  the  ordinary  ground  line  outside. 

2p 
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Supposing  also  that  sliding  ventilators 
are  placed  in  the  front  wall  at  the  yery 


Fig.  401. 


lowest  point — say  at  the  floor-level — 
and  that  these  ventilators  lengthways 
occupied  nearly  one-half  of  the  frontage  of 
the  house.  So  much  for  ingress — now  for 
the  egress.  Suppose,  again,  that  the  front 
sashes  (which  meet  the  wall-plate  where 
the  roof  terminates  in  front)  were  made 
to  drop  6  inches*— what,  then,  would  be 
the  motion,  or  rather  direction,  of  the  air 
through  the  body  of  the  house  %  This  I 
have  long  since  proved;  and,  according  to 
my  thinking,  it  throws  some  light  on 
ventilation  matters.  The  cold  air  coming 
in  at  the  lowest  level,"  as  shown  by  the 
direction  of  the  arrows,  "  proceeds  at  once 
along,  or  just  over,  the  interior  floor-line, 
passes  up  the  back  wall,  and  returns  down 
the  roof,  passing  out  at  the  frx)nt  aper- 
tures at  the  top  of  the  saahes ;  and,  as  to 
speed,  in  a  corresponding  ratio  to  the 
discrepancy  between  the  outer  and  inner 
temperatures.  Now,  if  this  air  be  duly 
charged  with  moisture  and  warmth  on 
entering  the  house,  it  is  obvious  that  it 
will  deUver  more  of  these  two  in  thus  re- 
turning over  the  surface  of  the  plants, 
than  it  would  if  hurried  out  at  the  back 
lights  or  ventilators.  True,  it  wiU  not 
dnve  so  keenly  through  in  one  given 
line;  it  will,  however,  do  more  in  the  way 
of  purification :  it  will  traverse  in  an  equal 
way  the  whole  interior  extreme  outline, 
causing  all  extraneous  or  stagnant  air  to 
&11  into  a  sort  of  whirlpool,  from  which  it 
cannot  escape  without  purification. 

*^  If  the  principle  of  a  special  venti- 
lation night  and  day  be  admitted,  it  only 
follows  that  enough  of  interior  heating 
be  furnished,  in  order  to  be  enabled  to 
carry  out  such  plans ;  for,  be  it  remem- 


bered, that  although  ventilation  be  de- 
sirable, warmth  is  equally  so.  Some  iron 
piping  should  by  all  means  be  placed  toler- 
ably close  to  me  lower  front  ventilators, 
and  the  air  should  in  most  cases  enter 
below  such  piping.  With  such,  and  a 
copious  supply  of  moisture  to  temper  the 
air  at  its  entrance,  I  am  of  opinion  that  a 
slight  amount  of  ventilation  should  be 
kept  up  day  and  night,  both  winter  and 
supamer,  provided,  as  before  observed,  suf- 
ficient warmth  can  be  guaranteed  through 
a  liberal  amount  of  piping  or  otherwise.'* 

Mr  Errington  at  the  same  time  pur- 
poses to  retain  back  ventilators  also,  as 
they  may  be  used  in  extreme  cases  during 
very  hot  weather.  He  merely  contends  that 
such  a  mode  of  ventilation  as  has  been 
described  above  will  be  found  more  benefi- 
cial than  the  back  ventilators  in  ordinary 
%U8e,  which  he  says  "  are  robbers  during 
three  parts  of  the  year,"  and  that  his  plan 
will  economise  **  both  heat  and  moisture, 
and  keep  the  air  constantly  in  motion." 

The  coldest  part  of  every  hothouse  is 
close  ^to  the  floor,  and  it  is  there  also 
that  ^e  greatest  amount  of  foul  and  stag- 
nated gases  accumulate.  To  get  rid  of 
the  latter,  and  to  change  the  former,  led 
us  lately  to  adopt  the  following  plan.  The 
stoke-hole  behind  the  house  experimented 
upon  is  a  close  chamber  12  feet  by  8, 
and  closely  fitted  with  a  door,  whidi  is 
kept  shut^  unless  when  the  fires  are 
examined  with  a  view  to  regulate  com- 
bustion in  the  frunace.  In  this  chamber 
the  heat  is  very  considerable — often  20** 
above  that  of  the  house  within,  taken 
close  to  the  floor.  This  heat,  as  will 
readily  be  understood,  proceeds  from  the 
frimace  front  and  ash-pit  An  op^iing, 
just  over  the  boiler,  a  foot  square,  pro- 
vided with  one  of  Dr  Amott's  valves, 
was  made ;  the  cold  air  from  the  floor  of 
the  house  rushed  out,  carrying  with  it, 
no  doubt^  the  noxious  gases  amalgamated 
with  it,  and  would  escape  into  the  atmo- 
sphere every  time  the  door  was  opened. 
The  deficiency  of  air  within  the  house  ia 
speedily  made  up  by  the  ordinary  means 
employed  for  giving  frx)nt  air,  as  well  as 
through  the  laps  of  the  glass,  and  all 
other,  openings  so  favourable  for  the 
admission  of  cold  air,  on  account  of  its 
pressure  from  without. 

For  other  methods  of  ventilation,  vide 
Vineries,  Pits,  <kc. 


CHAPTER    VI. 


FRUIT-HOUSBS. 


§  1. — VINERIES. 

In  the  oonstniction  of  yineries,  there  is 
greater  scope  for  indulging  in  yariety  of 
form,  size,  and  circumstances,  than  in 
any  other  fruit-tree  structure.  That  there 
is,  however,  a  right  and  a  wrong  mode 
of  construction,  is  undeniable.  The  vine, 
from  its  proverbial  docihty,  submits  to  a 
greater  degree  of  ill-usage,  and  often  with 
apparent  impunity,  than  any  other  fruit- 
bearing  tree  in  artificial  cultiyation.  It 
admits  of  being  forced  into  fruit  at  the 
earliest  period  of  the  year;  and  it  may 
be  retarded  to  the  latest.  Under  these 
drcumstanoes,  structure  has  a  good  deal 
to  do  in  insuring  success  in  either  case. 

The  narrow  and  steep-roofed  houses 
used  generally  on  the  Continent  are,  no 
doubt)  the  type  of  proper  structures  for 
early  forcing,  because  they  are  easily 
managed,  particularly  as  regards  heating; 
and  from  the  high  angle  of  their  roofs, 
the  vines  derive  all  the  benefits,  both  of 
light  and  solar  heat»  that  our  northern 
latitude  affords  diuing  the  short  days  of 
winter.  The  vinery  in  use  very  generally 
on  the  Continent  varies  from  25  to  30 
feet  in  length,  and  from  10  to  12  feet 
hig^  placed  at  an  angle  of  15^  to  the 
perpendicular,  or  about  5  feet  wide  at 
the  bottom,  and  3  feet  at  the  top.  They 
are  almost  universally  heated  by  smoke 
flues,  although  friequently  with  hot  dung, 
or  both  combined.  The  vines  are  planted 
inside,  and  trained  to  the  back  wall,  but 
not  very  close  to  it,  and  sometimes 
paraUel  to  the  glass,  and  also  at  a  Uttle 
distance  frY>m  it,  to  avoid  danger  from 
frost  The  upper  portion  of  the  roof 
fidling  towards  the  back  wall  is  often  of 
boarding;  and  projects  a  little  over  at 


front — a  precaution  necessary  to  protect 
the  glass  from  hail-storms,  which  are 
more  frequent  abroad  than  with  us. 

As  an  improvement  on  the  above,  when 
intended  for  early  forcing,  we  would  sug- 
gest (fig.  402)  a  curvilinear-roofed  house, 

Rg.  402, 


ventilated  in  front  and  back  by  venti* 
lators  a  a,  and  heated  by  hot-water  pipes 
h,  placed  near  to  the  front,  as  well  as  by 
carrying  the  smoke  and  heat  which  pass 
the  boiler  along  a  flue  in  the  back  wall  c, 
which,  being  built  hollow,  will  allow  the 
heat  to  difiiise  itself  from  bottom  to  top. 
The  vines  may  either  be  planted  along 
the  front  at  d,  or  at  the  back  at  e.  The 
foundations  being  carried  up  solid,  the 
roots  would  be  prevented  from  reaching 
the  cold  border  without,  which  is  of  vast 
importance  to  vines  early  excited,  and 
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does  away  with  the  necessity  for  con- 
creting the  surface,  heating  by  vaulting 
nndemeath,  forming  hotbeds  on  the 
surface  outside,  and  all  the  other  means 
hitherto  tried  with  so  little  advantage. 
The  advocates  for  a  great  range  for  the 
roots  will  be  alarmed  at  the  limits  of  our 
space ;  but  if  such  sized  borders  are  well 
made  of  rich  strong  loam,  and  afterwards 
supplied  with  liquid  manurei  the  vines 
will  have  as  much  food  presented  to  their 
roots  as  they  can  digest :  more  would  be 
useless^  and  extent  of  border  only  an 
inducement  to  the  roots  to  wander  &r  in 
quest  of  that  food  which  they  have  in 
abundance  nearer  home.  If  planted  in 
front,  the  vines  should  be  trained  to  a 
trellis  18  inches  from  the  glass,  and 
allowed  to  descend  a  part  of  the  back 
wall.  Or,  if  planted  at  the  back,  they 
should  be  trained  2  feet  from  the  wall, 
and  partially  down  the  glass  roof  also ; 
but,  in  both  these  cases,  they  should  not 
be  left  so  thick  as  to  cause  shade  or 
obstruct  the  light;  and  hence,  in  such 
cases,  the  spur  system  of  pruning  should 
be  adopted.  The  width  of  such  a  house 
may  be  6  or  7  feet,  and  the  height 
9  or  10.  This  form  of  vineiy  may  be 
modified  by  having  the  roof  in  two 
parts,  a  lower  and  larger,  and  an  upper 
and  smaller  sash  —  the  rafters  being 
metre-jointed  at  the  angle  of  junction, 
and  each  kept  in  its  proper  place  by  an 
iron  stretcher  bar  placed  between  them. 
Ventilation  and  planting,  the  same  as 
in  the  last  example ;  and  a  smoke  flue 
may  be  substituted  for  hot-water  pipes. 
Such  houses  are  well  adapted  for  early 
forcing  either  vines  or  peaches. 

Speechljfs  early  vinery, — ^This  great  autho- 
rity on  the  vine,  after  pointing  out  what 
his  ideas  were  in  &vour  of  upright  front 
sashes  for  an  early  vinery,  instead  of  a 
dead  dark  wall,  says :  '^  Supposing  a  flued 
wall  12  feet  high,  the  breadth  of  the  bor- 
der 10  feet,  and  the  height  of  the  upright 
glass  fr'ame,  or  front,  3  feet,  the  roof  will 
tiien  form  an  angle  of  43"^.  Experience 
shows  this  to  be  a  proper  pitch  for  vines 
forced  after  the  vernal  equinox.  I  men- 
tion this  circumstance,"  he  says, ''  because 
some  persons  who  give  designs  for  build- 
ings of  this  kind,  lay  so  great  a  stress  on 
this  point  as  to  pronounce  a  vinery  or 
peach-house  incapable  of  answering  the 
intended  purpose,  should  the  pitch  of  the 


roof  happen  only  to  vaiy  a  degree  or  two 
from  their  favourite  angle.  Indeed,  if 
we  suppose  the  sim's  meridian  altitude 
always  the  same,  such  an  objection  would 
rest  on  a  solid  foundation;  but  we  know 
that  it  not  only  varies  daily,  but  many 
degrees  in  a  short  space  of  time,  so  that  if 
the  pitch  of  the  roof  depended  on  so  nice 
a  point,  what  might  be  deemed  right  in 
the  early  part  of  the  spring  would  certainly 
be  wrong  in  the  latter  part  of  the  summer. 

''  Hence  it  follows  that  the  construction 
of  the  different  frumes  or  buildings,  for 
the  purpose  of  producing  grapes,  i^oidd 
not  only  vary  according  to  the  quantity 
required,  but  also  according  to  the  season 
in  which  that  fruit  is  intended  to  be  pro- 
duced. The  roof  should  be  gteepfor  earfy 
/ardnp,  aad  flatter  for  the  summer." — IVea- 
tise  en  the  Vine,  p.  98. 

The  early  vinery  of  Nicol  is  described 
as  being  30  feet  long;  for,  he  remarks,  if 
it  were  40  or  45  feet  long,  two  fires  would 
be  necessary.  The  height  proposed  by 
him  is  13  or  14  feet  for  the  back,  the 
front  not  to  exceed  4  feet^  including  glass 
lights  and  parapet^  the  width  10  or  11 
feet  "  But  if  the  roof  were  made  to  rest 
on  the  parapet,  without  having  any  up- 
right glass,  and  if  the  parapet  were  about 
18  inches  high,  it  would  have  a  much 
better  pitch,  and  there  would  be  a  longer 
run  for  the  vines.  The  front  flue  should 
be  2  feet  clear  of  the  parapet,  should  re- 
turn in  the  middle  of  the  border,  and 
double  by  the  back  wall,  being  separated 
from  it  by  a  3-inch  cavity— that  is,  in 
case  of  there  being  but  one  furnace  for 
the  house.  But  if  the  house  is  much 
above  30  feet  in  length,  and  requires  two 
furnaces,  one  should  be  placed  at  each 
end,  and  the  power  of  both  should  be 
brought  to  the  front,  the  flue  of  the  one 
to  be  placed  within  2  feet  of  the  parapet, 
and  of  the  other,  close  behind  the  first, 
being  separated  by  a  2-inGh  cavity  only, 
both  to  stand  on  a  common  foundation. 
The  one  may  return  in  the  middle  of  the 
house,  and  the  other  by  the  back  wall ; 
but  it  will  be  unnecessary  to  have  a 
double  return  in  either  of  them." 

The  directions  here  laid  down  for  flues 
are  equally  applicable  to  hot-water  pipes, 
the  latter  being  much  superior  to  the 
former,  but  unknown  in  Nicol's  time. 

The  general  opinion,  it  will  be  seen,  is 
in  &vour  of  steep  roofis  for  early  vineries. 
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We  have,  however,  an  exception  to  this 
rule  in  the  case  of  the  late  Mr  Aeon,  who 
saperintended  the  once  splendid  gardens 
at  Worksop  Manor,  now  a  heap  of  ruins. 
Fig.  403  exhibits  a  section  of  what  Mr 


Fig.  403 


Aeon  considered  a  perfect  early  vinery, 
a  a,  flues;  ft,  trellis  with  wires  12  inches 
apart;  cc,  places  where  the  vines  were 
planted.  ''The  method  usually  adopted," 
says  Mr  Aeon,  (in  ''Transactions  of  the 
Horticultural  Society,"  vol.  vii.  p.  2,)  "  for 
early  grapes^  is  to  train  the  vines  under 
the  roof  near  the  glass,  or  on  small 
fimnes  against  flued  walls.  Both  these 
methods  are,"  in  his  opinion,  "objec- 
tionable. By  the  former  the  house  is 
rendered  much  too  dark,  and  the  young 
branches  are  liable  to  suffer  from  the 
currents  of  cold  air  that  blow  through 
the  interstices  of  the  glass  in  stormy 
weather;  and,  by  the  latter,  the  plants 
are  frequently  scorched  from  the  intense 
heat  of  the  flua  For  early  forcing,  a 
great  command  of  heat  is  essentially  ne- 
cessary, to  secure  which  the  house  here 
described  was  constructed  with  two  flues, 
which  first  pass  along  the  middle  of 
the  house,  and  then  return  in  the  back 
wall;  the  fires  are  placed  at  each  end 
behind ;  thus  the  house  was  equalised  to 
a  great  nicety.  The  vines  are  trained 
horizontally  on  the  trellis,  and  on  the 
back  wall  of  the  house.  Some  are  also 
trained  on  the  rafters;  but  these  last  are 
introduced  six  weeks  after  the  forcing  of 
the  first  has  commenced,  and  they  yield 
a  succession  crop.  The  form  of  this 
house  gives  it  a  peculiar  advantage  over 
most  others,  in  presenting  a  greater  sur- 
&ce  for  the  growth  of  the  vines  than 
could  be  derived  from  any  other  plan. 
The  trellis  which  covers  the  flues  is  equal  to 
the  whole  roof^  without  being  in  the  least 
detrimental  to  the  plants  at  the  back  of  the 


house.  To  prove  the  superiority  of  this 
trellis,  some  branches  were  brought  from 
the  vines  growing  on  the  rafters  and 
trained  on  the  trelUs ;  these  ripened  their 
clusters  a  fortnight  sooner  than  those 
above,  and  were  exceedingly  lai^  and 
fine.  The  vines  are  planted  in  the  earth 
within  the  house ;  for  I  consider  it,*"  he 
says,  "  of  the  utmost  importance  to  have 
their  roots  secure  fix}m  external  expo- 
sure; but  I  do  not,  by  any  means,  desire 
to  have  the  mould  in  which  they  grow 
heated  by  the  fire.  Few  plants  will  thrive 
well  if  the  earth  in  which  their  roots  are 
placed  is  warmed  by  other  means  than 
that  of  the  atmosphere." 

The  principal  objection  we  have  to  this 
vinery  is,  that  the  vines  are  too  &r  from 
the  glass,  not  that  the  fruit  is  more 
shaded  than  it  would  be  if  they  were 
trained  all  over  the  roof,  as  is  so  often 
done.  We  think,  also,  that  the  heat  of 
the  flues  would  be  injiurious  to  the  tender 
foliage  so  close  to  it 

Aeons  late  vinery — ^fig.  404 — ^is  more  in 
the  manner  of  the  early  vineries  in  ordi- 


Fig.  404 


nary  use.  As  a  late  house,  it  has  one  advan- 
tage— namely,  a  rather  steep  roof,  which 
wiU  be  beneficial  for  throwing  off  the  rain- 
water that  falls  on  its  surface,  a  is  the 
flue,  on  arches  18  inches  above  the  level 
of  tiie  floor ;  b  the  place  where  the  vines 
are  planted.  The  vines  are  trained  to  a 
trellis  under  the  glass. 

NiooCe  late  vinery  is  from  30  to  50  feet 
in  length,  14  feet  wide,  and  15  or  16  feet 
high,  with  or  without  front  glass  as  may 
be  desired.  In  the  former  case,  the  para^ 
pet  and  glass  should  not  exceed  5  feet  in 
height,  as  it  is  but  seldom  that  any  fruit 
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grows  below  the  angle  of  the  rafter.  The 
flues  vaay  be  oonstructed  aa  directed 
above  for  the  early  vinery  of  the  same 
authority.  "  Tha  number  of  furnaces 
must  be  regulated  by  its  length.  If  under 
35  feet,  one  fumaoe  will  do.  The  para- 
pet and  front  flue  of  both  houses  should 
stand  on  pillars  3^  feet  deep  under  the 
grouud-level,  in  order  that  the  roots  of 
the  plants  may  have  free  aoope  to  run  to 
the  border  without  the  bouse,  as  the  in- 
tention is  to  plant  them  inside,  and  train 
them  under  the  roof  to  a  trellis  fixed  to 
the  rafters." 

Conttnentai  vinerUa  ei%  as  with  our- 
selves, of  great  variety  and  form.  Port- 
able houses  are  erected  against  walls 
already  covered  with  vines,  and  sometimes 
depending  entirely  on  solar  heat ;  while 
at  others,  fermenting  materials  are  em- 
ployed, as  in  fig.  405---tbQ  part  at  a  being 


case  which  came  under  our  observation,  is 
&ulty  in  not  being  elevated  clear  of  the 
ground.  These  flues  usually  make  one  or 
more  turns  (6)  close  to  tiie  back  wall. 
Vines  are  planted  within,  and  truned  to 
the  back  wall  against  a  trellis,  and  also 
in  the  fivnt,  sometimes  within,  and  at 
other  timee  without,  the  house ;  and 
these  are  trtuned  up  the  roof" — Praet. 
Gard.  p.  520. 
Fig.  407  is  a  variety  of  the  same  kind 
Fig.  407.  «f      I*™*- 


fig.  405. 


tard,  cress,  isa.,  are  grown;  and  straw- 
berries or  French  beans  on  the  shelf  d, 
upon  the  back  wall. 

The  DanUk  vinerjr,  fig.  408,  is  an  eariy 

forcing  vineiy  in  very  general   use  in 

Fig.  408. 


I  bed  of  stable-jrard  manure,  constantly 


decayed,  dung.  "  The  moat  perfect  form 
of  vinery  on  uie  Continent  in  general  use 
may  be  undei^ood  by  a  reference  to  fig. 
406.    It  is  a  house  of  variable  dimensions, 

Kg.  406. 


Denmark  and  in  the  north  of  G^tnany. 

It  is  10  feet  high  at  the  back,  and  3  feet 

high  in  front,  and  uanally  6  or  7  feet  wide 

within.     The  back  and  front  walls  are 

from  6  to  9  inches  thick ;  and  the  length 

of  the  hoiise  from  30  to  40  feet     Strvng 

calculated  according  to  the  circumstances     linings  of  dung  are  placed  against  the 

of  the  owner,  and  in  general  is  heated  by     back  wall,  and  hot-water  pipes  are  laid 

a  smoke  flue  in  front  (a),  which,  in  every    parallel  to  the  front  wall,  over  which  is 
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pkoed  a  shelf  for  French  beans  and  was  the  labour  of  taHng  it  in  and  ont 
Btrawberries.      The    vines    are    trained     serioua. 

■gainst  the  back  wall  only,  the  time  of  Atkinson' i  vintriet. — Vineries  continued 
fonung  b^inning  about  the  first  of  long  to  be  erected  upon  the  principle 
November.  The  application  of  ferment-  laid  down  by  Speecbly,  Nicol,  Hay,  and 
ing  dung  in  this  manner  is  both  useless  others ;  nor  was  it  till  the  lat«  Mr  Atkin- 
and  waste&il;  and  hence,  in  cold  conn-  son,  about  1609,  turned  his  attention  to 
triea,itwouldbebetter  to  build  the  walls  the  subject,  that  much  alteration  was 
not  only  of  greater  thickness,  but  also  to  e^cted,  either  in  their  form  or  the  mode 
construct  them  hollow.  of  heating.   Mr  Atkinson  was  not  a  specu- 

la the  Boysl  Gardens  at  Copenhagen,  lative  hothouse  architect,  nor  did  he  ex- 
portable frames  are  used  to  ripen  grapes  perimentabse  at  the  expense  of  others ; 
already  establiEdied  on  walls.  These  for  he  had,  prior  to  this  date,  erected 
frames  may  be  placed  over  an  entire  vine,  vineries  in  his  own  garden  at  Grove  End, 
over  part  of  a  vine,  or  over  part  of  two  that  he  might  with  greater  convenience 
vines.  The  branches  chosen  for  forcing  and  certainty  watch  the  working  of  them. 
are  introduced  through  the  boarded  ends,  The  object  this  eminent  arobitect  had  in 
and  heat  is  supplied  by  filling  a  pit  within  view  was  economy  combined  with  utility; 
with  hot  dung,  or  dung  and  leaves,  or  hence  he  adopted  the  solid  brick  wall  in 
with  a  mixture  of  these  and  tanner's  bark,  front,  alluded  to  by  Nicol,  and  thus  saved 
The  same  branches  are  not  forced  the  tbe  expense  of  the  front  upright  sashes — 
following  season.  The  ends  of  the  struc-  nearly  one-third  of  the  gross  expense  of 
ture  are  formed  of  boarding,  fastened  to  the  whole  roof  He  substituted  wooden 
wooden  uprights.  Such  simple  contri-  ventilators  in  these  walls — a  great  im- 
vanoes  might  be  worth  the  attention  of  provement  on  the  tin  tubes  suggested  by 
amateurs  in  the  south  of  England,  where  NicoL  He  also  adopted  small  glass  6"x 
vines  are  grown  upon  the  open  nails ;  V — a  vast  saving  as  regarded  the  excise 
but  as  forcing-pits  or  houses  in  any  other  duty,  and  still  more  so  in  tbe  wear  and 
purt  of  a  oountiy  abounding  in  ^el,  we  tear ;  and  greatly  improved  the  tiimace 
think  them  below  mediocrity.  Branches  of  Nicol,  and  ultimat^y  applied  hot  water 
of  vines  are  also  often  taken  intdde  the  as  the  heating  medium.  Amongst  the 
windows  of  dwelling-bouses  in  m«aj  earliest  examples  of  Atkinson's  improve- 
parts  of  the  Continent,  where  the  frmt  ments  were  those  at  Scone  Palace,  Kin- 
ripens  much  eerlier  than  on  the  open  fauns,  and  elsewhere. 
wall,  affording  at  the  same  time  an  agree-  Tbe  accompanying  cross  section,  fig. 
able  shade,  and  a  certain  amount  of  en- 
joyment in  watching  their  approaching 
maturity. 

French"!  pinery.— Mr  French  culti- 
vated grapes  for  several  years  with 
great  success  by  the  following  process : 
— The  beat  was  derived  from  a  ridge 
of  stable  dung  laid  along  the  floor  of 
the  bouse,  and  repeatedly  turned  over 
and  renewed  with  fresh  material  as  tbe 
former  became  decayed.  To  moderate 
the  steam  arising  from  fermentation,  after 
the  buds  were  fairly  broke,  the  fresh  sup- 
plies were  laid  at  the  bottom,  and  the 
more  decayed  laid  on  the  top.  The  ven- 
tilation  was  secured  by  a  very  simple 
method  applied  at  the  top  of  the  back 
wall.  It  may  be  remarked  that  Mr 
French  was  an  extensive  farmer,  and 
his  vinery  was  in    connection  with  his 

&umyard  ; — the  waste  of  manure,  there-  409,  and  ground-plan,  fig.  410,  exhibit 
for^  in  this  case,  was  not  great ;   nor    his  principles  clearly.     The  roof  sashes 
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are  fixed,  or  every  tilternato  top  one,  at     border,  so  that  the  roots  of  the  rinea  wben 
mos^  made  movable ;  and  veutllatioii  is     planted  within  may  find  a  free  passage 
out  to  the  external  border.    This  artist 
Fig-  *10-  in  general  planted  his  Tinea  vithin  the 

house,  BO  that  the  stoma  might  be  pro- 
tected from  frost  There  is  no  upright 
glass  in  these  houses,  as  seen  by  fig.  409. 
The  parapet  is  carried  up  2  feet,  and  in 
it  vooden  ventilators  are  placed  at  regu- 
lar distances.  The  end  sashes  open  upon 
binges.  These  houses  varied  in  length 
from  28  to  39  feet,  scoording  as  they 
were  for  early  or  late  crops  ;  the  smallest 
being,  of  course,  that  intended  for  being 
first  ripe.  Their  height  at  back  was  10 
feet  from  footpath  level  to  top  of  rafter ; 
12  feet  wide  in  the  clear ;  and  the  frx>nt 
2  feet  high  above  the  level  of  the 
border. 

AltituoH'g  nneriei  healed  by  hot  wattr. — 
We  cannot  illustrate  this  kind  of  house 
better  than  by  giving  a  cross  section,  fig. 
411,  of  one  of  those  eroctod  at  Wobum 
Abbey  from  designs  by  that  gentleman, 
from  which  it  will  be  seen  it  differs  in 
some  important  reqjeots  from  the  last,  as 
well  as  from  most  of  those  erected  by  him. 
The  length,  width,  and  back  height  are  the 
some  as  in  the  last  figure.  The  front  wall 
consists  principally  of  piers  placed  3j  feet 
apart,  and  brought  up  to  the  ground- 
level,  where  they  are  lintelled  over  with 
pavement,  as  affording  more  space  for  the 

Fig.  «1. 


effected  by  openings  in  the  front  wall  a, 
and  near  Uie  top  of  the  back  wall  6.  Tlie 
iiimace  is  placed  in  the  shed  behind,  and 
the  flues  enter  the  house  under  the  floor- 
level,  and  proceed  to  within  two  feet  of 
the  fi*ont  wall,  to  admit  of  the  vines  being 
planted  inside  the  house,  so  as  to  sustain 
no  injury  by  the  heat  They  then  rise 
above  the  surface,  and  pass  to  the  farther 
end  of  the  house,  whence  they  return  to 
where  they  entered,  and  the  smoke  is  dis- 
cbai^^  by  a  chimney  just  over  the  fur- 
nace. To  economise  building,  two  fur- 
naces are  placed  in  each  stoke-hole,  the 

flues  of  which  diverge  to  the  right  hand  roots  than  if  tltey  were  arched  over  in 
and  to  the  left,  as  seen  in  fig.  410.  The  brick.  Above  the  pavement  are  15  inches 
front  wall  is  built  on  arches  or  on  piers,  of  a  sohd  wall,  on  which  the  wall-plate  is 
lintelled  over,  the  tope  of  either  rising  to  laid  to  receive  the  fi^nt  sashes,  which,  in 
within  a  few  inches  of  the  surface  of  the    this  case,  are  substituted  for  the  wooden 
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yentJlaboB,  rudng  the  front  about  3  feet       Croutiltt  vinery. — The  TJDraries,  botb 
9  inches  above  the  ground-lerel  of  the  at  ETeriDgham  Park,  and  also  at  Sun- 
border.     "There  are  also  piera  built  in  derlandwick,  with  many  others  in  the 
the  interior,"  says  Mr  Forbes,  (in  "  Hortua  north  of  England,  and  aJao  on  the  Conti- 
Wobumensis,"  p.  350,)  "  for  the  support  nent,  were  erecteid  and  designed  by  Mr 
of  the  hot-water  pipes,  which  are  ar-  Crosskillofthe  Beverley  Iron- Works;  and 
ranged  parallel  to  the  front  wall,  and  in  both  these  cases  they  form  part  of  a 
about  20  inches  distant  from  it ;   this  tct?  neat  and  elegant  range.    We  were 
space  being  reserved  for    planting    the  very  much  struck,  on  visiting  both  the 
vines  in,  which  are  placed  close  to  the  places  named,  to  find  the  workmanship  so 
wall,  their   roots  extending  under  the  complete  in  even  the  most  minute  detail, 
pipes,  and  also  through  the  openings  to  The  annexed  perspective  view,  fig.  413,  of 
the  exterior  borders.     The  interior  width 
of  the  house  is  12  feet  in  the  clear.   A  pit 
is  formed  in  it  for  farming  a  bed  of  leaves 
or  dung,  to  produce  a  moist  beat,  for  the 
assistance   of  the  breaking  of  tiie  vine 
bnds.     The  roof  of  this  range  is  also  con- 
structed with  castr-iron,  copper,  and  wood" 
— the  first  instance,  we  believe,  of  Mr 
Atkinson's  deviating  from  wooden  roo&. 
"The  raiten^  wall-plate^  and  spouting, 
are  all  cast-iron.  The  frames  of  the  lights 
are  composed  of  wood,  and  the  astn^als 
of  small  bars  of  copper;  which  combina- 
tion  of  materials  forms  a  very  durable, 
light,  and  elegant  roo£    The  front  sashes 
are  aJl  made  to  open  outwards,  which  is 
done  by  means  of  a  pivot^  and  fastened 

on  the  outside  by  a  key,  so  as  to  prevent  the  interior,  will  explun  the  principle 

their  being  blown  open  by  the  wind.  The  upon  which  they  are  constructed.     They 

lower  tier  of  roof  rashes  are  all  fixtures,  are  all  of  iron,  excepting  the  sashea,  which, 

and  only  every  alternate  sash    in  the  Mr  CrosskiU  justly  observes,  are  better  to 

upper  range  is  made  to  run,  in  order  to  be  of  wood,  being  lighter,  and  more  rea- 

admit  air.     There  is  also  a  ventilator  dily  fitted  into  the  raters ;  and  also,  that 

placed  under  every  alternate  or  fixed  sash  if  the  rafters  expand  a  little  during  the 

of  the  top  tier,  which  communicates  with  heat  of  summer,  the  sashes  contract  a 

the  openings  in  the  top  of  the  wall,  where-  little  from  the  same  cause.    The  rafters 

by  a  free  current  of  air  may  be  admitted  are  of  oast-iron,  and  cast  with  a  gentle 

into  the  house  in  wet  weather,  without  bend  or  knee  at  the  middle,  where  the 

sUding  down  any  of  the  sashes.   In  short,  bottom  of  the  upper  sash  covers  or  over- 

a  free  circulation  of  this  element  may  be  laps  the  top  of  the  under  one.    The  front 

at  all  times  admitted  by  opening  these  is  fumishal  with  upright  lights,  which 

ventilators  and  the  front  lights,  which,  are  made  to  open  and  shut  by  a  very 

except  in  very  sultry  weather,  will  be  simple  mechanical  movement,  as  are  the 

foand  sufficient  to   keep  the  tempera-  ventilators  in  tbe  back  wall  also.    Th^ 

ture  of  the  vinery  as  low  as  it  may  be  are  heated  by  hot  water  upon  the  hon- 

reqoired.  zontal  principle,  and  have  a  double  course 

"  Each  of  the  movable  lights  is  furnished  of  pipes  placed  along  the  front    The  in- 

with  a  chain  and  small  wtnc^  which  draws  terior  of  the  house  cont^na  a  pit,  in  which 

them  up  with  the  greatest  facility.     The  pines  may  be  grown,  of  the  usual  mze  and 

treUisfng  is  of  wrought-iron  bar,  about  i  description  ;   but  instead  of  being  con- 

of  an  inch  in  diameter,  and  is  placea  structod  of  brick  walls,  it  is  formed  of 

within  9  inches  of  the  glass  at  the  front,  plates  of  iron,  which  gives  it  a  very  neat 

or  lower  end  of  the  rafter,  and  about  12  appearance,  and  afibrob  more  room.    The 

inches  from  it  at  top."    a  is  the  boiler,  b  passage  along  the  back  is  covered  witJi  a 

the  hot-wator  pipee.  very  elegant  iron  grating  of  an  oma- 
voi..  r.  2  Q 
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mental  pattern,  admittiag  sir  and  vater  Trought-iron,  and,  diBpenang  with  raf- 
to  the  border,  and  at  the  same  time  being  ters,  makes  his  roo&  fixtures,  or  a  con- 
much  more  comfortable  to  walk  on  than  tiuuation  of  astragals,  with  Tentilaton 
the  longitudinal  Btripe  of  wood  constitut-  upon  Atkinson's  principle. 
ing  the  generality  of  footpaths  of  such  Our  own  opinion  of  metallic  hothonsra 
houses.  Tbe  roof,  as  well  as  the  hack  is,  that  they  should  have  no  upright 
wall,  is  trellised  with  wire  in  a  neat  and  sashes  in  front  if  lean-to  ones,  nor  upri^t 
substantial  manner.  A  passage  runs  side  aashes  if  span-roofed,  but  that  the 
along  the  front,  between  the  two  coiirses  roo&  should  be  formed  of  a  continuous 
of  pipes,  and  rises  by  steps  at  the  ends  aeries  of  astragals,  curved  at  the  lower 
to  the  level  of  the  passage  behind.  The  ends,  as  in  the  following  fig.  It  is  one  of 
boiler  is  in  the  sheds  behind,  and  so  ar-  the  ^w  advantages  that  metallic  houses 
ranged  that  two  houses  may  be  heated  have  over  wooden  ones,  that  the  astragals 
from  the  same  point.  We  may  here  re-  can  be  so  curved  without  loss  of  material, 
mark  that,  from  our  conversations  with  The  elevation,  Plate  XVIII.,  and  io- 
Mr  CroeBkill,  we  find  that  when  he  forms  temal  perspective  view,  fig.  413,  show 
curvilinear   roo&    he   makes   them   of  a  vinery  erected  and  designed  by  George 


Muihet,    Esq.,    Dalkeith,    for    his   own  the  most  beautiful  and  most  complete 

use.     Ur  Mushet  is  an  extensive  iron-  houses  of  the  kind  that  we  have  seen, 

founder,    and    has    spared    neither    ex-  The  whole  structure,  excepting  the  back 

pcDse  nor  ingenuity  to  produce  one  of  wall  and  the  hot-air  chamber  a,  for  the 
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hot-water  pipes,  is  of  cast  and  wrought 
iron.  A  prepared  border  runs  along  the 
fronty  in  which  Tines  are  planted,  their 
roots  being  allowed  to  pass  into  the  ex- 
ternal border,  as  the  front  of  the  house  is 
supported  upon  cast-iron  pillars  set  on 
large  blocks  of  stone,  to  which  the  para- 
pet is  fastened  by  screw  bolta  These 
pillars  above  ground  are  highly  orna- 
mented, as  will  be  seen  by  a  glance  at 
Plate  XVIII. ;  nor  are  they  ornamental 
alone — they  are  useful  also,  being  made 
conductors  of  the  rain-water  collected 
in  the  shoots  or  hollowed  part  of  the 
parapet  at  the  bottom  of  the  astragals, 
which  also  forms  a  neat  moulding  the 
whole  length  of  the  house,  and  conveying 
it  to  a  drain  which  communicates  with 
a  laige  reservoir  for  the  supply  of  the 
house.  The  parapet  is  composed  of  plates 
of  iron,  and  in  them  the  front  ventilators 
are  placed,  which  are  made  to  open  and 
shut  simultaneously,  by  being  attached 
to  a  common  axle  extending  the  whole 
length  of  the  housa  The  hot-water  pipes 
are  placed  in  a  chamber,  and  covered  with 
an  el^ant  oast-iron  grating  floor,  which 
admits  of  a  free  ascent  of  heat,  while  it 
forms  a  comfortable  and  clean  floor  to 
walk  on.  A  border  ia  also  formed  along 
the  back  wall^  also  planted  with  vines;  and 
a  low  stage  for  a  few  plants  occupies  the 
centre.  Very  small  zinc  gutters  are 
placed  along  the  roof  longitudinally,  with 
a  view  to  collect  the  condensed  steam,  or 
any  drip  frx)m  leakage  in  the  roof.  These 
communicate  with  others  placed  under 
the  astragals  at  equal  dist^ces,  and  de- 
liver the  water  into  the  hollow  of  the 
parapet  outside.  This,  and  all  other 
similar  contrivances  for  a  like  purpose, 
we  consider  to  be  quite  useless,  while 
thev  take  considerably  from  the  light 
and  elegant  appearance  of  the  roof  when 
viewed  from  within.  The  top  ventilation 
is  eflfocted  by  metallic  ventilators  let  into 
the  back  wall,  which,  passing  upwards, 
terminate  in  ornamental  openings  along 
the  top  of  the  wall — a  feature  quite  new  in 
this  department  of  hothouse  building. 
The  waU  itself  is  finished  with  a  massive 
stone  coping.  These  ventilators  are  opened 
and  shut  by  a  chain  and  pulley,  as  ^own 
in  the  perspective  view.  This  house  being 
wide;,  the  roof  is  supported  by  cast-iron 
columns  rather  crowded  with  ornament, 
as  well  as  by  a  bar  of  iron  extending  from 


end  to  end,  to  which  these  columns  are 
attached.  This  bar  ties  the  house  to- 
gether, and  tends  to  keep  the  astragals 
from  shifting  their  places.  The  Imck 
wall  is  trellised  with  wire^  as  is  also  the 
roo£ 

The  whole  front  of  the  house  is  sup- 
ported upon  cast-iron  pillars  securely  set 
in  blocks  of  stone,  and  lintelled  over  with 
bars  of  the  same  material.  The  heating 
is  by  flat  upper  pipes,  with  flanges  along 
the  sides  of  Ihe  upper  sur&ce  for  securing 
evaporation.  The  return-pipes  under  them 
are  4-inch  circular  ones.  The  large  cavity 
they  are  placed  in  greatly  lessens  the  loss 
of  heat  by  abstraction  at  the  sides,  and 
the  grating  above  allows  it  to  ascend  freely 
into  the  house. 

The  ventilation,  it  will  be  seen  from 
the  internal  view,  is  copious,  the  whole  of 
the  front  opening  excepting  the  pilasters 
which  support  it^  and  a  small  margin 
round  the  ventilators.  The  back  venti- 
lators are  sufficient,  and,  as  wUl  be  seen, 
exceedingly  omamentaL  The  interior 
view  also  shows  the  only  defect  of  this 
house — namely,  the  zinc  gutters  running 
longitudinally  and  vertically,  as  shown 
by  the  stronger  lines  in  the  roof. 

DcUkeith  vineria, — ^The  annexed  cross 
section  (fig.  414)  through  the  boiler  will 
show  the  principle  of  these  houses,  which 
diflers  in  many  respects  from  those  al- 
ready describedl  To  avoid  a  lengthened 
letterpress  description,  we  shall  first  di- 
rect attention  to  the  following  references 
to  the  plan:— a  is  the  boiler;  b  the  fur- 
nace; e  e  are  hot-water  pipes  which  ex- 
tend along  one  end  and  front  in  an  open 
chamber  d;  e  is  the  border  in  which  the 
vines  are  planted,  their  roots  extending 
through  the  openings  in  the  front  wall, 
which  is  built  of  piers  lintelled  over  with 
pavement  level  with  the  border,  and  on 
which  is  placed  a  stone  pHnth  or  base 
9  inches  thick,  supporting  the  front 
sashes,  set  between  stone  mullions  or 
pilasters,  /;  ^  is  a  pit  for  pines,  or  in 
general  used  for  keeping  tall  plants  when 
the  foreing  operations  admit  of  it ;  A  is  a 
footpath  of  Arbroath  pavement;  %  are  top 
ventilators  suspended  by  weights,  and 
moving  up  and  down  in  tiie  manner  of  a 
window  sash;  k  cistern  of  water  over  the 
stoke-hole,  by  which  it  is  kept  moderately 
warm,  and  fit  at  all  times  for  use,  fed  by  a 
pipe  from  the  collecting  shoot  o,  and 
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bron^t  into  tlie  house  by  a  pipe  and  boiler ;  /  is  the  flue  for  coaTeying  the 
oock  in  the  opening  over  the  boiler  (,  for  smoke  from  the  furnace  through  the  party 
watering  the  trees  and  supplying   the    wall  behind  to  the  chimney  tope,  which 


are  placed  over  the  walls  of  the  apart- 
ments behind,  instead  of  over  the  back 
wall  of  the  house,  to  prevent  the  smoke 
and  soot  from  discolouring  the  glass  and 
woodwork,  as  well  as  for  warming  and 
keeping  dir  the  rooms  behind;  m  is  the 
floor  of  stoke-hole;  n  the  floor  of  cellars 
which  are  placed  under  all  the  rooms  be- 
hind; o  shoot  for  collecting  the  rain-water 
from  the  roofe ;  p  level  of  broad  gravel 
walk;  5  level  of  border;  r  stair  leading 
to  furnace ;  a  sttur  continued  to  cellars ; 
(  water-coot  for  supply;  u  4-inch  wall 
upon  which  the  front  sa^es  are  set  when 
the  vines  are  pruned  and  laid  down  to 
rest  The  roof  is  trellised  with  wire  for 
tnuning  the  vines  to.  The  fri^nt  upright 
sashes  move  in  the 
usual  way  for  ventila- 
tion, but  we  are  at  f^' 
present  introducing 
ventilating  tubes  in 
the  direction  of  the 
dotted  line,  to  be  used  in  cold  weather, 
when  it  would  be  injurious  to  open  the 


front  sashes  on  account  of  the  cuirent  of 
cold  air  coming  in  immediate  contact  with 
the  stems  and  foliage  of  the  vines.  By  the 
latter  expedieiit,  now  adopting,  the  cold  air 
is  drawn  into  the  pipe  cavity,  and  becomes 
warmed  before  rising  to  the  plants. 

Malfftejin  Cattle  vinery. — The  following 
description  (section,  fig.  415,  and  plan, 


Fig.  «5. 


fig.  416)  of  a  vinery,  and  thoroughly 
dreined  and  ventilated  vine  border,  as 


exemplified  in  the   gardens   of  A.    L: 
Qower,   Esq.  of  Castle   Malgwrn,  are 
given  in  the  "  Journal  of  the  London 
Fig.  416. 
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Horticultural  Society" : — "  The  bottom 
of  the  border  is  gently  sloped  from  the 
hoDsee  to  the  extreme  edge,  where  is 
built  a  box-drain  (a  on  fig.  ^\S)  extending 
the  whole  length  of  the  border,  as  shown 
in  the  section.  This  drain  is  1  foot 
square,  the  top  of  it  being  level  with 
the  bottom  of  the  border.  When  this 
was  oompleted,  dwarf  walls,  marked  e, 
were  built  across  the  border,  3^  feet 
apart,  in  the  pigeon-hole  manner.  On 
tne  top  of  these  walls  were  Itud  rough 
flags.  These  in  reality  form  the  bottom 
of  the  border ;  and  upon  theae  ia  placed 
about  6  inches  of  broken  stonee  and 
brioki^  marked  d,  covered  with  tur^  with 
the  grassy  side  down,  to  prevent  the 
soil  mixing  with  the  stones.  There 
are  floes  or  chimneys  at  each  end  of 
the  border  and  centre,  communicating 
with  the  drains  in  the  bottom,  as  shown 
in  the  section,  marked  b.  liie  tops  of 
Uuee  fluea  are  nicoly  made  of  stone, 
10  inches  square,  through  which  is  cut 
a  hole  of  6  inches  square,  into  which  is 
inserted  a  plug,  of  a  wedge-like  form,  so 
SB  to  fit  tightly,  but  removable  at  plea- 
sure. These  flues  are  about  an  inch  above 
the  gronnd.  At  the  back  of  the  border 
are  placed  oast-iron  pipes  (mailed  e)  per- 
pendicularly, and  also  communicating 
with  the  drains  underneath.  Those,  being 
h^ier  than  the  flues  in  front,  cause  a 
motion  in  the  air  beneath  the  border, 
//are  the  boilers.  After  a  loi^  continu- 
ance of  rain,  the  plugs  in  the  flues  in 
front  are  taken  out,  thereby  oreatiDg  a 
great  circulation  of  air,  and  mus  to  a  vast 
extent  accelerating  the  proper  drying  of 
the  borders,  which  is  deemed  of  much 
impcrtanoe."  The  object  of  the  inventor 
of  this  border,  no  doubt,  was  to  get  rid  of 
superfluous  water,  and  at  the  same  time 
to  admit  a  sufficiency  of  air  naturally 
wanned  by  the  sun ;  and  by  the  same 
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judicious  arrangement^  he  has  it  in  his 
power,  during  cold  or  damp  weather,  to 
exclude  the  air  altogether.  By  a  reference 
to  the  section,  it  will  be  seen  that  we 
have  carried  the  drain- 
age and  ventilation 
under  the  border  with- 
in the  house,  and 
shown  the  meana  of 
supplying  it  with  air 
from  behJind  the  back 
wall.  By  placing  hot- 
water  pipes  in  the  front  or  back  drain, 
the  whole  border  might  be  warmed  when 
deemed  n 


Henderamt  pimriet. — Fig.  417    is  a 


section,  and  fig.  418  ground-plan  of  a 
house  designed  by  Mr  Henderson,  nur- 
seryman,  Oxton  Hill,  near  Birkenhead, 


intended  for  a  villa  residence,  and  tfl  com- 
bine the  culture  of  grapes  with  that  of 
greenhouse  plants,  to  supply  a  conserva- 
tory. In  some  cases,  such  a  combination 
as  ^B  is  necessary.    We  therefore  take  it 


SIO 
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aa  an  example,  becaose  the  general  details 
are  good.  The  dimensioiifl  are  40  feet 
long,  and  \5  feet  3  inchee  wide. 

Reference  to  plan  and  Bection  :  "  a,  floor 
line  of  mushroom  house ;  b,  eur&ce  of 
sunk  bed;  c,  iron  grating,  forming  a 
platform  for  planta ;  d,  area  in  which  the 
Tines  are  laid  when  at  rest ;  e,  hot-water 
pipes;  /,  front  path;  ff,  sunk  area;  a, 
boiler  in  ground  pliui." — United  Qttrd, 

The  same  intelligent  artist  is  the  de- 
signer of  figB.  419  and  4S0,  which  repre- 


Fis-  119. 


and  secured  &om  the  action  of  the  heated 
atmosphere  by  a  alight  ooTering."  We 
presume  that  the  tanks  in  the  heated 
chamber  are  to  be  used  only  while  the 
vineH  in  the  border  a  are  in  a  growing 
Btate,  and  that  the  late  crops  are  to  be 
brought  forward  by  the  heat  from  the 
pipes  in  front  of  Uie  bouse,  which  will 
also  counteract  the  effects  of  damp,  and 
prolong  their  keeping.  Were  it  not  that 
the  culture  of  vines  in  pota  requires  oon< 
nderable  skill  and  labour,  we  would  hare 
thought  it  a  more  judicious  mode  to 
have  grown  the  early  crops  in  that  way, 
than  planted  out  over  a  heated  Tonlt. 
In  the  case  of  pot-colture,  the  vines 
could  be  removeil  entirely  from  the 
bouse  while  the  lat«  ones  were  brought 
to  perfection.  The  dimen^ons  of  this 
house  are  predsely  the  same  as  the  last 
c,  heated  ohamber ;  d,  floor  hne  of  back 
^eds ;  e,  floor  line  of  oellan ;  y,  stoke- 
hole in  ground-plan ;  A,  boiler.  The 
pipes  in  the  duunb^  c  are  laid  in  a 
trough  of  water,  or  left  diy,  as  moist  or 
dry  heat  is  required. 

The  annexed  section  (fig.  431)  of  a 
vinery  for  growing  vines  in  pota,  was 
demgned  for  a  gentleman  in  Sootland, 
who  wished  an  economioal  bouse  for  this 
purpose.  The  section  shows  the  podticxi 
of  the  vines  in  pota  placed  over  the  flues, 
but  elevated  mm  them  by  a  brick  or 
two,  according  to  the  heat  kept  up  is 
them.     The  vines  are    trained  in  the 


sent  a  vinery  calculated  to  yield  a  sno- 
ceemon  in  tne  ripening  of  gn^ns,  and 
therefore  well  adapted  for  an  amateur, 
or  for  a  villa  residence. 

"  The  vines  planted  at  a  may  be 
stimulated  to  action  at  a  conmderably 
earlier  period  than  those  planted  at  6 ; 
and  the  latter  may  be  much  retarded 


usual  manner  under  the  glass  roof;  and 


untied  from  the  wires  and  Itud  down,    some  are  also  set  on  the  floor,  to  be 


VINERIES. 


311 


trained  up  the  back  wall.  The  angle  of 
the  roof  is  43°.  It  is  in  two  sashes,  the 
top  ones  being  4  feet  6  inches,  and  the 
lower  ones  4  feet  4  inches  in  length.  The 
top  ones  slide  down  in  the  usual  manner, 
and  ventalators  are  built  in  the  front  walL 
The  walls  are  9  inches  thick,  and  built 
hollow,  the  bricks  being  laid  on  edge, 
not  on  bed.  The  height  of  the  back  waU 
is  8  feet  6  inches ;  the  breadth  of  the 
house  within,  5  feet  6  inches;  and  the 
whole  length,  33  feel  It  is  heated  by  a 
smoke  flue,  which,  entering  at  one  end, 
passes  along  to  a  tank  of  water,  sup- 
plied from  the  roof,  and  returns  again, 
the  smoke  escaping  close  by  the  frir- 
naoe.  The  door  enters  at  the  fiimace 
end. 

SauTs  9tfi«yy— fig.  422.—''  The  accom- 
panying section  of  a  vinery,**  says  Mr 
IK    ^oo  Saul,  is,  in  his 

*^-^-  opinion,  "best 

suited  for  keep- 
ing late  grapes. 
The  great  supe- 
riority a  house 
ofthisconstruc- 
tion  has  over 
the  old  form  la, 
first,  that  by 
the  nearly  up- 
right position 
of  the  glass, 
scarcely  any  of 
the  rays  of  the 
sun  are  lost; 
while,  for  the 
same  reason,  scarcely  a  drop  of  wet  can 
find  its  way  into  the  house.  Another 
recommendation  of  this  plan  is,  the  small 
space  to  be  heated ;  consequently  the  tem- 
perature can  more  readily  be  raised  to  any 
degree  required  This  kind  of  house  would 
alK>  be  the  very  best  for  early  forcing,  as, 
from  the  small  space  to  be  heated,  one 
boiler  placed  in  the  centre  would  be  quite 
sufficient  for  heating  a  house  of  150  feet 
in  length.  This  kind  of  structure  differs 
veiy  htde  firom  that  recommended  by 
the  late  Mr  Atkinson,  except  in  the  more 
npri^t  position  of  the  sadies ;  and  pro- 
bably the  method  of  Tentilation  adopted 
by  Mr  Atkinson  would  be  found  the  best 
b  ia  the  lafter;  e  the  trellis."— 6rar(/. 
Chran. 

The  yines  in  this  house  are  very  pro- 
perly planted  inside,  so  that  the  roots 


may  be  beyond  the  reach  of  frost ;  as 
they  are  either  safe  within,  or  those  that 
pass  through  the  arches  of  the  front  wall, 
and  get  into  the  border  without,  can  be 
effectually  secured  by  coverings  of  leaves 
or  litter.    There  is  also  anotiber  advan- 
tage attending  this  mode  of  planting, 
namely,  securing  the  collar  of  the  plant 
— ^that  is,  that  part  which  connects  the 
roots  with  the  stem,  and  which  is  known 
to  be  more  sensible  of  cold  than  any 
other  part,  from  the  changes  of  tempera- 
tore,  particularly  in  early  or  very  lata 
forcing.    The  vine  is  also  here  placed  in 
a  much  better  position  for  the  fr^e  ascent 
of  the  sap,  than  if  planted  outside  and 
bent,  so  as  to  pass  through  either  above 
or  below  the  wall-plate ;  for  it  should  be 
borne  in  mind  that  every  facility  should 
be  afforded  for  the  free  flow  of  the  sap 
in  the  vine; — and  hence  an  intelligent 
cultivator   has    suggested    placing   the 
upright  sashes  of  his  vinery  in  a  sloping 
direction,  instead  of  a  perpendicular  one, 
so  that  the  stem  of  the  vines  may  be  as 
little  bent  as  possible.    For  this  purpose 
the  front  of  the  house  is  supported  by 
mullions   in  the   usual    manner;    but 
instead  of  these  being  of  an  equal  thick- 
ness from  top  to  bottom,  they  are  made 
wedge-shaped,    the    broad    end    being 
undermost,    and  resting   on    the  stone 
plinth  or  coping,  which  projects  6  or  8 
inches    over    the  outside  of  the  wall, 
having  a  semi-circular  notch  cut  out  of 
the  outer  edge  of  the  stone  sufficiently 
large  to  enclose  the  stem  of  the  vines. 
The  vines  are  planted  under  the  centre 
of  the  sash,  and  not  close  to  the  mullions, 
as  is  generally  the  case.     The  stem  is 
enclosed  by  the  front  sloping  sash,  and 
reaches  the  trellis  imder  the  roof  in  a 
better  position  for  the  free  ascent  of  the 
sap,  than  if  it  were  bent  horizontally  over 
the  coping,  and  immediately  brought  to 
the  perpendicular  of  the  inside  of  the 
mullion,  and  again  bent  to  the  angle  of 
the  roof    The  sashes  are  suspended  from 
the  top  wall-plate,  and  fit  closely  into  a 
rebate  formed  for  them  in  the  sides  of 
the  mullion&    The  border  is  made  up 
close  to  the  coping,  so  that  no  part  of  the 
stem  is  exposed  to  the  weather.    Another 
advantage  arises  in  some   degree  from 
this  practice :  the  sloping  position  of  the 
front  sashes  leaves  them  at  a  better  angle 
for  the  admission  of  light  than  if  they 
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wera perpendicular.  Andagtun.byhaTiDg 
the  muUiona  portable,  the  Tinea,  with 
care,  may  be  laid  down  horizontally  along 
the  &ont  of  the  house,  on  the  top  of  the 
outer  half  of  the  coping,  and  mullions 
of  the  ordinary  form  substituted — the 
sashes,  unscrewed  from  the  outer  edge 
of  the  wall-plato,  and  suspended  from 
the  inner  side,  shutting  out  the  stems 
of  the  vines  entirely. 

Slajvi^4  vinety/or  pol-ailltire—6g.  423. 
— The  practice  of  cultivating  vines  in 

T\g.i2S. 


large  pots  has  now  become  somewhat 
popular.  Amongst  the  first  and  most 
Buoceaaful  operators  in  this  way  was  Mr 
Stafford,  who  describes  his  practice  and 
structure  in  "The  Horticultural  Bis- 
ter" as  follows: — "The  plan  itself  will 
require  little  explanation,  being  of  very 
simple  constniction.  The  flues  (a)  under 
tlie  pit  wiU  heat  the  air-chamber  (b)  to 
a  very  high  degree.  This  heat  should 
always  be  appued  so  as  to  act  as  a 
reserve,  and  be  admitted  into  the  house 
occasionally,  as  may  be  required,  through 
apertures  in  the  back  and  front  walls  of 
the  pit  The  same  flues  return  under  the 
back  walk,  and  likewise  in  the  back  wall ; 
and,  from  having  such  a  quantity  of 
heated  masoniy,  you  may  calculate  upon 
a  certainty  wiui  regard  to  the  heat  of  the 
house,  let  the  external  air  be  what  it 
may.  I  have,"  be  says,  "  so  economised 
the  heat  of  a  house  here,  that  I  have  often, 
in  the  winter  months,  had  no  fire  for  three 
weeks  together,  and  have  always  had  pine 
plants  at  the  same  time  in  the  house." 
We  .think  Mr  Stafford's  retention  of  heat 
might  be  improved  by  filling  the  chamber 
b  over  and  around  uie  flues  with  small 
atones,  which,  when  heated,  would  retain 
it  longer  than  the  air,  as  at  present  "  It 
will  be  unnecessary,'  he  says,  (and  what 


I  should  by  no  means  recommend)  "to 
fill  the  pit  with  bark  during  the  time  the 
vine  pots  stand  in  it,  but  tJ^ey  should  be 
placed  in  rows  in  the  pit,  on  the  back 
curb  and  shelf,  putting  a  feeder  (or  pan) 
under  each  pot— aa  the  success  will  greatly 
depend  on  the  proper  application  of 
water  at  the  different  periods  of  the 
season.  In  the  front  it  is  intended  t« 
have  vines  to  supply  the  rafters,  which 
might  be  brought  to  vegetate  some  time 
before  the  pots  were  r«idy  to  remove; 
and  by  planting  them  in  the  border  in 
front  of  the  house,  and  with  apertures  to 
allow  the  outer  air  to  enter  under  the 
partition,  the  vines  will,  without  diffi- 
culty, remain  torpid  till  May." 

Bum's  vinery  for  pot-cullure — fig.  421. 
— Both  Mr  Bum  of  Tottenham  Park,  and 
bis  pupil  Mr  Sanders  of  Tedworth,  author 
of  a  very  excellent  treatise  on  the  vine, 
have  done  wonders  in  the  cultivatioD  of 
Tines  in  pots;  indeed,  in  all  our  experience 
we  never  saw  such  muscats,  in  particular. 
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as  we  have  seen  at  both  placee.  The  trans- 
verse section  above  shows  how  the  pots 
are  arranged  at  Tottenham  Park.  The 
pots  are  set  in  wooden  troughs,  one  of 
which  is  placed  near  the  ^nt  of  the 
house,  and  the  vines  growing  in  it  extend 
up  the  roof  till  they  come  opposite  those 
placed  in  the  other  trough,  wnich  is  ele- 
vated above  the  atone  curb.  These 
trougha  are  16  inches  wide  at  top,  and 
10  inches  deep.  The  vines  in  the  latter 
reach  the  top  of  the  houae.  The  bed  in 
the  middle  of  the  bouse  is  filled  with  tree 
leaves,  to  ferment  and  give  out  heat  and 
moisture.  In  the  construction  of  the 
houseis,  there  is  nothing  particular    iu 
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either  case ;  but  the  number  of  vines  in  a 
portable  state  is  extraordinary — Mr  Bum 
fruiting  no  less  than  from  one  hundred 
to  one  hundred  and  twenty  annually. 

The  intention  of  pot- culture  is  to  ex- 
tend the  season  of  ripe  grapes  throughout 
the  year ;  and  this  has  been  very  satis- 
fiictorily  accomplished,  particularly  by 
the  two  cultivators  last  named.  It  must, 
however,  be  admitted,  that  pot-cidture  is 
precarious,  and  requires  great  skill  and 
attention,  as  well  as  an  annual  propaga- 
tion of  the  plants ;  for  the  received  opin- 
ion at  present  is,  that  the  vines  should 
only  produce  one  crop.  We  shoidd  also 
state  that,  beyond  a  certain  degree  of 
northern  latitude,  the  practice  is  not  likely 
to  be  attended  with  satisfactory  results. 

Attempts  have  long  ago  been  made 
to  ripen  two  crops  of  grapes  in  the  same 
house,  one  early  and  the  other  late. 
Some  have  tried  to  accomplish  this  by 
planting  one  set  of  vines  within,  either 
along  the  back  wall  or  in  the  middle  of 
the  house :  these  were  forced  early,  so  as 
to  be  ripe  in  April  and  May.  The  other 
set  were  planted  outside  in  the  usual 
manner,  and  brought  into  the  house  at 
the  period  their  buds  were  breaking — thus 
producing  a  late  crop,  which,  of  necessity, 
must  be  ripened  off  by  the  month  of 
November,  and  then  withdrawn,  to  allow 
the  others  to  be  put  in  order  for  forcing 
again.  Another  mode  of  attempting  this 
has  been  by  planting  two  sets  of  vines  in 
firont,  outside  of  the  house — half  of  which 
are  early  sorts,  and  taken  in  in  Decem- 
ber, while  the  other  set,  being  later  kinds, 
remain  out  till  ApriL  Thus  we  have  the 
spring  season  of  the  one  and  the  autumn 
seajBon  of  the  other  coming  in  conjunc- 
tion in  the  same  house. 

The  vinery  at  Tedworth  differs  in  con- 
rtruction,  in  some  respecta,  from  any 
oth^ii  we  have  figured.  Mr  Sanders, 
in  his  excellent  "  Treatise  on  the  Culture 
of  the  Vine,"  introduces  his  account  of 
these  deviations  from  the  usual  practice 
by  observing,  "Every  grape-grower  is 
fully  aware  of  the  difficulty  in  protecting 
the  stems  of  vines  planted  in  outside 
borders  from  the  frost  during  the  pro^ 
gress  of  early  forcing;  and  even  at  a 
later  period  of  the  spring,  they  often 
receive  injury  from  the  same  cause." 
With  a  view  to  remedy  this,  Mr  Sanders 
has  constructed  his  vinery  with  double 
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walls  in  fronts  as  will  be  understood  by  fig. 
425,  which  is  a  portion  of  the  section 

forming  the  frx>nt  of  the 
house* —  the  house  of 
itself  differing  nothing 
from  vineries  in  com- 
mon use,  excepting  in 
having  a  flow  and  re- 
turn hot^water  pipe 
placed  close  to  the  bot- 
tom of  the  back  wall, 
the  utility  of  which  is 
clear  and  obvious,  that 
part  being  always  the 
coldest  and  worst  venti- 
lated The  front  wall.of 
the  house  is  formed  of 
two  4>inch  walls  having  a  cavity  between 
them  of  5  inches,  the  whole  being  set  upon 
an  arched  foundation,  and  covered  at  top 
with  a  wooden  wall-plate,  upon  which 
the  mullions  a  are  set  to  support  the 
top  wall-plate  on  which  the  ends  of  the 
rafters  rest  These  wall-plates  are  pro- 
vided each  with  two  grooves  at  top,  and 
also  at  bottom,  to  receive  the  upright 
lights,  which  are  made  to  slide  instead  of 
being  opened  by  hinges.  In  planting  the 
vines,  which  is  done  in  autumn,  (Mr 
Sanders  thinking  that  the  best  season,) 
they  "  are  placed  2  feet  apart,  or  as  nearly 
so  as  may  be  practicable;  but  the  distance 
must  in  some  degree  be  regulated  by  the 
under-ground  arches,  for  the  foUowing 
reason :  the  stems  of  the  vines  are  in- 
tended to  be  introduced  through  them, 
and  to  be  carried  up  between  the  two 
walls — thus  affording  them  that  protection 
from  the  effects  of  frost  which  is  so  desir- 
able during  the  process  of  forcing ;  and 
if  each  vine,  at  planting,  be  sufficiently 
long  to  reach  the  top  of  the  front  sash, 
so  much  the  better.  In  training  them, 
let  the  one  be  brought  immediately  under 
the  rafter,  and  the  next  under  the  centre 
of  the  light,  and  so  on  throughout"  In 
autumn,  when  the  wood  is  perfectly 
ripened,  the  vines  are  pruned;  and  now 
comes  the  second  advantage  of  the  double 
walls,  in  the  withdrawal  of  the  vines. 
"  The  only  thing  required  is  to  slide  out 
the  upright  sashes  from  the  outer  wall, 
which  must  be  done  from  the  end  of  the 
house,  then  disengage  the  vines  from  the 
wires  to  which  &ey  have  been  trained, 
and  dispose  of  them  by  securing  them  to 
the  pillars  (mullions)  or  any  other  con- 
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venient  plan  that  may  suggest  itseli 
This  can  readily  be  done  without  the 
vines  undergoing  that  twisting  and  dis- 
tortion which  is  so  liable  to  bruise  and 
injure  them>  when  taking  them  out  of  the 
houses  as  they  are  usually  built.  In  the 
present  case  aQ  that  difficulty  is  removed 
without  any  danger  of  checking  a  free 
circulation  of  the  sap;  and  when  the 
vines  are  thus  disposed  of,  and  the  front 
sashes  slid  into  the  groove  of  the  inner 
wall,  the  house  is  not  only  enclosed  and 
in  a  fit  state  to  apply  to  other  purposes, 
but  the  whole  top  lights,  by  projecting 
over  the  outer  waU,  wOl  be  a  great  advan- 
tage to  the  dormant  vines  by  the  protec- 
tion thus  afforded  them  from  heavy 
rains,  and  also  by  preventing  icicles 
from  hanging  about  them,  whereby  they 
receive  more  injury  than  from  any  other 
causa  A  free  circulation  of  dry  and 
cold  air  is  highly  beneficial  to  them;  at 
the  same  time,  a  protection  from  too 
much  moisture  is  necessary— and  by 
adopting  the  above  plan^  they  will  have 
the  advantage  of  both." 

Reference  to  fig. — ^'  a  pillar  or  pilaster; 
b  b  front  lights ;  e  hollow  space  for  vine 
stems ;  d  shelf  for  plants ;  e  small  pillar 
for  support  of  do. ;  /  hot-water  pipes ; 
p  front  path;  h  gutter  to  carry  off  rain 
water." 

The  two  principal  vineries  in  the  royal 
garden  at  Frogmore,  of  which  the  annexed 
fig.  426  is  a  section,  are  each  102  feet 


Fig.  426. 


in  length,  16  feet  6  inches  wide,  and 
13  feet  6  inches  high.  They,  like  the 
rest  of  the  range,  are  constructed  of  metal, 
the  rafters  being  coped  with  wood  to  lessen 
conduction,  the  wall-plates,  &o.,  being  of 
cast-iron,  the  frsane  of  the  sashes  of  roUed 
or  wrought  iron,  and  the  astragals  of 
copper.    They  are  glazed  with  British 


sheet  glass  in  lengths  from  24  to  30 
inches  each  pane.     They  are  heated  by 
hot-water  pipes  placed  along  the  back  and 
front,  the  latter  being  fmmiahed  with 
evaporating  pans  cast  on  them.     The 
mechanical  contrivances  for  ventilating, 
steaming,  and  regulating  the  temperature 
are  very  complete.    The  front  sashes  are 
opened  and  i^ut  by  a  screw  turned  by  a 
removable  handle,  {vide  fig.  385,)  and  the 
top  sashes  slide  down  and  are  drawn  up 
by  means  of  a  half  cog-wheel  and  catch, 
and  are  kept  in  their  places  by  flexible 
copper  wire  chains.     Tlie  ventilators  in 
the  back  wall  are  openings  between  3 
and  4  feet  long  each,  and  6  inches  deep, 
and  are  placed  at  equal  and  convenient 
distances  apart  —  Fide  fig.  387.     The 
outside  of  iiieee  openings,  a,  is  protected 
by  open  grating;  while  the  inner  side, 
6,  is  furnished  with  a  shutter  moving 
on   a   pivot  which  extends   the  whole 
length    of  the    house,    and   is    turned 
by  a  handle,  by  which  means  all  these 
shutters  are  opened  or  shut  in  an  instant 
Over  the  top  pipe  in  front  is  an  open 
metallic   trough,   communicating   by  a 
siphon  with  the  pipe  below  it,  so  that  an 
open  circulation  of  warm  water  may  be 
produced  at  the  will  of  the  operator. 
Over  these  open  troughs,  again,  is  placed 
a  small  perforated  pipe  contabiing  cold 
water,  so  that  when  it  is  necessary  to 
produce  steam,  a  flange  is  turned,  and 
the  cold  water  falling  in  the  trou^s  pro- 
duces this   effect     By  means  of  very 
simple  and  efficient  stopcocks,  the  whole 
of  the  hot-water  pipes  maybe  wrought  at 
once,  or  part  only,  as  is  required. 

Fig.  427  shows  the  cross  section  of  one 
of  the  vineries  recently  erected  in  the 
royal  gardens  at  Frogmore,  80  feet  in 
length  and  15  feet  in  width  within  the 
walls.  This  house  is  on  the  half-span 
principle,  a  form  greatly  superior  to  the 
common  lean-to  vineries.  The  vines  are 
planted  both  along  the  back  wall  and 
along  the  front  of  the  house  inside ;  and, 
aa  wiU  bo  seen  by  our  fig.,  are  trained 
in  such  a  manner  as  to  obtain  the  great- 
est possible  surface  under  the  extent  of 
roo£  Vines  are  also  grown  in  pots — a 
department  in  vine-culture  in  which  Mr 
Ingram  has  greatly  distinguished  himsell 
Ventilation  is  effected  by  the  frx>nt  sashes 
being  made  to  open  outwards,  they  being 
attached  to  a  rack-and-pinion  movement^ 


VINERIES.  315 

acted  upon  at  one  end,  by  vhioh  the  and  down.    A  flow  and  retum  hot-water 

whole  are  opened  or  ^ut  simultaneouBly.  pipe  moB  along  the  back  wall,  suspended 

Top  ventilation  is  effected  by  the  upper  from  Btrong  iron  brockets  placed  at  equal 

tier  of  roof  sashes  being  made  to  slide  up  distances  along  the  whole  length  of  the 

Fig.  427.  • 


boose.    The  hot-wat«r  pipes  ia  front  are  removed,andthewholeYinetakeuoutwith 
BOBpended  from  a  very  ornamental  set  of  the  greatest  ease  and  safety.  The  pieces  are 
brackets,  which  also  serve  for  supporting  then  restored  to  their  former  places,  and 
a  table  on  which  strawberries,  French  remain  so  until  the  vines  are  to  be  again 
beans,  dec.,  may  be  advantageously  forced,  replaced  in  the  house. 
Ifeat  slate  cisterns  are  placed  close  to  the  Whit^i  vinery. — This  vineiy  was  de- 
back  wall,  and  supplied  abundantly  with  signed  and  executed  by  Mr  White  for  his 
water  from    the    general    main  of  the  own  use  in  1839;  and,  shortly  afterwards, 
garden.  one  upon  the  same  principle  was  erected 
Fig.  428  shows  a  very  ingenious  mode  by  him  for  the  Marquis  of  Tweeddale. 
of  taking  the  vines  out  of  one  of  the  vi-  Both  are  heated  by  bis  patent  hot-air 
neries    in    the    same  stove — {vidt  section,   Hot-Air   Stoves.) 
Fig.  123.           establishment  A  niche  They  are  thus  described  by  him  in  his 
is  formed  in  the  front  prospectus:  "  Fig.  429,  plan  of  the  vineiy, 
'  parapet  wall  opposite  and  fig.  430,  a  view,  with  the  ends  of  the 
to  where  each  vine  is  house  removed  in  order  to  show  its  inter- 
planted.    The  stem  of  nal  construction,    a  a  is  the  back  wall ; 
the  vine  is  introduced  t  c  are  the  mouths  of  cold-air  drains,  and 
through  this  niohe  into  the  dotted  lines  their  continuation  to  the 
the  house,  and  a  por-  hot-air  stove  tf;  ee,  a  few  descending  steps 
tion  of  the  whole  front  by  which  it  is  supplied  from  the  ontside 
of  the  bouse,  and  of  with  fuel  through  an  opening  in  the  wall, 
the  parapet  wall  as  low  as  shown  in  the  plan.    On  the  same  level 
down  as  the  root  of  the  there  is  a  place,  /,  for  containing  coke,  as 
vines.     The  portable  represented  by  the  dotted  lines ;  ^  ^  is  a 
part    is    of   cast-iron,  fire-brick  casing  formed  in  lengths  of  2  feet 
about  a  foot  in  breadth;  each,  and  neatly  jointed  together — they 
so  that  when  the  vines  are  to  be  with-  are  open  at  top,  and  have  movable  covers, 
drawn  from  the  house,  these  pieces  are  Into  this  casing  the  heated  air  from  the 
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stove  is  first  received,  and  afterwards  dis- 
tributed at  pleasure.  In  addition  to  the 
heat  given  off  in  this  way,  the  brick  cas- 
ing, from  retaining  the  hot  air,  together 
with  the  flue-pipe  passing  through  it,  be- 
comes so  hot  as  to  give  off  a  large  quan- 
tity in  a  radiating  form.    In  fig.  429,  two 


the  door,  and  entering  the  back  wall  into 
the  chimney.  When  the  house  is  to  be 
heatod,  it  is  only  necessary  to  Ught  the 
fire  in  the  stove  d,  and  open  one  of  the 
cold-air  drains  be,aaia  the  present  in- 
stance the  internal  one  b  is  open ;  the 
arrows  represent  the  cold  air  flowing  to- 
wards the  stove  where  it  enters  below ; 
and  after  traversing  a  numerous  forma- 
tion of  winding  channels  in  a  heated 
state,  it  dischargee  itself  into  the  brick 
casing  ^  ff,  above   the  flue-pipe,   from 


of  the  flue  covers  are  removed  to  show 
t^e  Burfiice  of  the  iron  water-troughs  Gttod 
on  the  flue-pipe,  and  resting  on  the  bot- 
tom of  the  brick  casing,  better  seen  in 
sectional  view,  fig.  430.  The  troughs  are 
only  filled  when  the  heated  air  is  wanted 
in  a  humid  condition  :  in  other  cases,  the 
humidity  &om  the  cistern  A,  which  sup- 
plies water  for  the  ordinary  purposes  of 
tLe  house,  will  be  sufficient.  (  and  j  are 
wood  wedges  inserted  on  one  side  of  the 
oorers  to  raise  them  more  or  less,  in  pro- 
portion to  the  quantity  of  heat  required ; 
i  is  the  termination  of  the  flue-pipe, 
where  it  ascends,  crossing  the  house  above 


which  it  escapes  as  heretofore  mentioned. 
When  the  cold  lur  is  taken  from  the  ex- 
ternal drain  e,  the  internal  one  b  is 
dosed — a  regulation,  however,  which  is 
entirely  at  the  discretion  of  the  superin- 
tendent of  the  house.  I  is  the  regulator 
in  the  ash-pit  of  stove,  the  handle  of 
which  is  turned  so  as  to  admit  a  greater 
or  leas  quantity  of  air,  by  which  the  com- 
bustion of  fuel  in  the  stove  is  rt^atod  ; 
m  and  b  are  ventilating  grates  ;  o  o  rods 
of  iron  suspended  to  the  frames  of  the 
top  windows  to  open  and  shut  them ;  pp 
a  system  of  small  roans  for  conveying  the 
drip  from  the  inside  of  the  roof  to  the 
cistern  h.  The  appearance  of  the  front 
is  light  and  elegant :  the  main  rafters 
are  formed  of  malleable  iron,  and  the  in- 
tervening sashes  of  dnc,  with  an  opaque 
edge,  so  extremely  small  as  to  give  the 
house,  at  a  short  distance,  the  appear- 
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anoe  of  having  a  roof  composed  of  one 
sheet  of  glass ; — ^at  the  same  time  the 
panes  are  only  6  inches  by  ^,  thereby 
securing  to  them  great  strength  in  resist- 
ixig  hail-storms  and  other  casual  misfor- 
tunes to  which  hothouses  are  exposed." 

We  have  frequently  seen  both  these 
houses.  For  metallic  lean-to  houses,  they 
are  finished  in  a  style  superior  to  any  we 
have  ever  seen.  We  may,  however,  ob- 
serve, that  the  system  of  roans  or  small 
gutters,  />,  is  in  our  opinion  superfluous : 
the  only  drip  we  ever  observed  in  either 
house  was  that  from  the  condensed  steam, 
the  glazing  being  very  perfect  The 
mode  of  ventilation  is  inferior  to  that  of 
openings  in  the  back  wall,  as  exempHfied 
at  Frogmore,  Dalkeith,  and  elsewhere. 
It  is  a  return  to  the  mode  generally  in 
use  over  most  of  the  Continent  The 
pipe  for  conveying  away  the  smoke  forms 
a  great  objection,  from  its  imsightly  ap- 
pearance ;  and  it  is  quite  unnecessary,  as 
the  smoke  could  be  carried  away  in  an- 
other way.  It  will  be  observed  that  Mr 
White,  in  speaking  of  the  power  of  his 
heating  apparatus,  is  quite  conscious  of 
the  limits  of  its  action.  Although  suffi- 
cient to  heat  a  vinery  for  ordinary  pur- 
poses of  25  feet  in  length,  for  a  Is^ger 
house  hot-water  pipes  are  recommended 
to  make  up  the  deficiency. 

The  rafters  are  of  malleable  iron  half 
an  inch  broad  and  3  inches  deep ;  the 
astragals  are  of  zinc. 

Span-roofed  vineries, — These  are  by  no 
means  so  common  as  they  ought  to  be  ; 
although,  perhaps,  of  all  sorts  of  lean-to 
houses,  the  vinery  is  the  least  objection- 
able, as  the  vines  are  trained  near  to  the 
glass,  and  consequently  their  foliage  is 
placed  in  a  proper  position  to  enjoy  the 
full  influence  of  the  sun's  rays.  Instances 
occur  where  the  span-roofed  form  has 
been  long  adopted — ^as,  for  example,  at 
Gunnersbury  House,  Baron  Rothschild's. 
This  vinery  we  have  occasionally  seen  for 
the  last  thirty  years,  and  have  ever  found 
in  it  abundant  crops  and  healthy  trees. 

The  section  annexed,  ^g,  431,  is  a  span- 
roofed  vineiy,  60  feet  in  length  and  25 
feet  wide,  forming  the  centre  of  a  range 
of  span-roofed  houses.  Ventilation  is 
effected  by  areajs  sunk  under  the  level  of 
the  borders  at  both  sides  a  a,  and  co 
vered  at  the  top  5,  when  the  air  is  to  be 
excluded.     The  top  ventilation  is  effected 


through  the  ridge,  as  explained  at  fig.  389 
in  section  Ventilation.     As^this  house 

Fig.  431. 


is  large,  the  roof  is  composed  of  two 
sashes,  each  alternate  top  one  being  made 
to  slide  down  over  the  lower  in  the  usual 
manner.     The  vines  are  planted  outside, 
and  just  behind  the  ventilating  area,  (this 
being  for  a  general  crop,)  and  are  brought 
in  imder  the  front  lower  wall-plate,  im- 
mediately   above   the    ventilation,    and 
trained  imder  the  glass  as  indicated  by 
the  trellis  studs.  The  sides  are  of  upright 
glass  sashes,  and  may  be  opened  and  shut 
in  any  of  the  ways  already  detailed.    A 
set  of  vines  is  planted  at  each  side  of  the 
house.     Heating  is  effected  by  hot-water 
pipes,  four  courses  of  which  are  placed  at 
each  side — ^the  boiler  being  placed  in  the 
centre  of  the  north  end,  and  the  door  in 
the  centre  of  the  south  end.    To  obviate 
treading  on  the  borders  without,  should 
the  house  be  so  placed,  the  whole  of  the 
covers  to  the  area  ventilators  on  each 
side  may  be  opened  and  shut  from  one 
end,  by  having  an  iron  rod  extending  the 
whole  length  of  the  house,  to  which  the 
covers  (of  iron)  are  to  be  attached — the 
rod  having  a  lever  handle,  as  described 
in  section  Ventilation,  by  turning  which, 
the  lids  of  the  ventilators  may  be  opened 
or  shut  less  or  more  as  is  required.   Open 
metallic  grating  footpaths,  c  c,  are  placed 
parallel  to  the  sides  and  ends;  or  the 
whole  floor  may  be  paved  with  flags,  tiles, 
gravel,  or  composition  flooring.     Four  or 
more  air-drains  may  be  carried  under  the 
floor,  as  Bt  dd,  communicating  with  the 
external  air  at  both  ends,  and  having 
gratings  placed  over  them  every  6  or  8 
feet    Additional  ventilation  may  thus  be 
secured,  and  equally  difiused  throughout 
the  house.    These  drains  are  to  be  pro- 
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vided  vith  air-tight  doors  at  each  end 

externally. 

Fig.  433  is  a  Bection  of  s,  Hpaa-roofed 
Tiaeiy,  which  difiera  from  the  last  inas- 


Fig.*32. 


much  as  the  roof  is  a  fixture,  without 
rafters  or  sashes.  Ventilation  is  effected 
hj  opening  the  aide  saahes,  and  no  other 
part  of  the  roof  is  movable^the  top  ven- 
tilation being  in  the  ridge,  as  in  the  last 
example.  The  Tinea,  also,  are  planted 
within  the  house,  to  preserve  their  rootB 
fi^m  cold  in  spring,  and  too  much  damp 
in    winter.      The    hot- water    pipes    are 

Elaoed  in  an  open  flue,  the  sides  next  the 
order,  within  the  house,  being  built  in 
the  open,  or  pigeon-hole,  manner,  to 
enable  a  portion  of  the  heat  to  find  its 
way  to  their  roots.  A  Hpeciea  of  under- 
ground ventilation  is  here  also  exhibited  : 
drains  laid  without  mortar,  or  large  drain 
tiles,  are  carried  through  the  internal 
border,  communicating  at  both  ends  with 
the  open  flues  in  which  the  pipes  are 
laid,  and  opening  into  the  house  at  a  a  a. 
These  are  placed  at  every  six  feet  Be- 
tween them  the  vinea  are  planted,  and  the 
border  rises  sli^tly  towards  the  centre. 
The  advantage  of  this  mode  of  ventilation 
must  be  apparent,  as  it  is  seldom  that  the 
side  sashes  will  require  to  be  opened, 
therefore  cold  air  will  be  prevented  from 
reaching  the  early  vines  j  while  the  late 
crops  will  remain  longer  in  perfection, 
as  a  constant  current  of  air  is  paffiing 
through  the  house,  deprived  of  extra 
humidity  by  passing  through  the  under- 
ground pipes,  which  will  absorb  it  in  its 
passage  through  them.  Again,  when  the 
vines  are  in  a  state  of  growth,  and  a 
humid  atmosphere  is  required,  this  aUo 
can  be  produced  by  placing  evaporating 
pans  on  the  upper  pipes,  or,  better  still, 
by  rendering  the  bottom  of  the  open 
flue  in  which  they  are  placed  waterproof 


as  high  as  half  the  diameter  of  the  lower 
pipe ;  into  which  water  can  be  led  by  a 
small  pipe  connected  with  the  cistern. 
The  trelUe  shown  is  15  inches  from  the 
glass.  The  vixtee  are  planted  under  the 
footpaths,  which  are  portable  cast-iron 
gratings,  through  &e  openings  of  which 
the  air,  light,  and  water  will  find  their 
way  to  the  border  in  which  the  roots  are. 
The  stems  of  the  vines  may  be  tied 
to  iron  rods,  at  least  until  they  atbun  & 
sufficient  size  to  aeoure  themaelvee  from 
accident  The  ventilating  tubes,  where 
they  pass  between  the  hot-water  pipes, 
have  openings  on  their  upper  ddea  to 
allow  the  air  to  rise  directly  to  the  bottom 
part  of  the  roof.  Any  or  all  of  these 
may  be  stopped,  if  deeired,  by  having 
stoppers  provided  for  them.  Here,  as  in 
the  last  example,  there  is  an  open  area  with 
a  hinged  cover  passing  along  both  ddes  of 
the  house  without,  and  dose  to  the  para- 
pet wall— the  intention  of  which  is  to  ad- 
mit air  to  the  ur-draios  within  the  house. 
These  covers  may  he  of  wood  or  iron, 
laid  on  a  basement  of  ashlar,  or  on  a 
frame  of  cast-iron.  As  the  situation  of 
the  house  is,  like  the  last,  on  a  gravel 
space,  fi^e  access  can  be  got  all  round  to 
open  or  shut  the  covers  of  these  open 
areas,  when  required. 

Fig.  433  is  the  elevation  of  a  curvi- 
linear house  adapted  to  the  same  use  and 

Pig.  433. 


situation  as  the  last  We  have  endea- 
voured here  to  show  what  in  practice  is 
quite  attainable,  although,  so  &r  as  we 
are  aware,  it  has  not  been  exhibited 
before,  namely,  a  curvilinear  house  partly 
of  wood  and  partly  of  iron.  From  the 
plinth  or  base,  which  is  presumed  to  be 
of  stone,  the  metallic  astragals  rise  in  a 
curved  direction,  and  are  united  to  the 
iron  bar  «,  which  extends  the  whole 
length  of  the  house,  and  is  itself  supported 
by  cast  or  wrought  iron  pillaia  rising 
mim  the  floor.  To  this  iron  bar  the 
wooden  astragals,  which  form  the  upper 
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or  straight  portion  of  the  roof,  are 
attached,  (the  roof  being  all  in  one  piece, 
not  divided  by  rafters  and  sashes,)  as 
well  as  to  the  ridge-board,  as  in  ordinary 
span-roofed  houses.  Here  we  think  some 
important  objects  are  gained — namely, 
the  curved  metallic  part  is  so  low  down 
that  the  conduction  of  heat  by  it  can 
do  little  or  no  injury  to  the  plants  within; 
the  expense  of  front  lights  and  top  wall- 
plate  is  dispensed  with ;  the  upper  part, 
on  which  the  sun  hafi  most  effect,  being 
of  wood,  we  have  all  the  advantages  given 
to  curvilinear  roofs,  without  the  bad 
effects  attending  them  when  of  iron. 
The  ends  may  be  all  of  metallic  astragals 
and  framework,  which  will  give  to  the 
structure  a  lighter  appearance ;  and  as 
the  house  is  intended  to  run  from  north 
to  south,  the  conducting  powers  of  the 
iron  there  will  scarcely  be  perceptible. 
Ventilation  is  to  be  effected  as  in  the  last 
ezampla 

The  minority  of  vineries  built  of  late 
years  have  been  made  too  narrow.  These 
are  undoubtedly  adapted  for  early  forcing ; 
but  for  general  crops,  houses  of  much 
greater  breadth  will  be  found  superior. 
We  may  here  remark  that,  as  regards 
the  size  of  vineries,  singular  changes  have 
taken  place.  The  earliest  erections  in 
this  country,  copied  from  the  Dutch,  were 
narrow;  then  came  houses  of  much 
greater  breadth,  as  may  still  be  seen  in 
the  few  examples  left  of  those  built  about 
the  latter  end  of  the  last  century.  The 
beginning  of  the  present  century  brought 
into  vogue  narrow  vineries  again,  no 
doubt  arising  in  a  great  degree  from 
the  examples  furnished  by  Mr  Atkinson. 
Of  late,  broader  houses  have  been  recom- 
mended ;  and  for  general  crops  in  large 
establishments,  this  principle  is  undoubt- 
edly correct  In  this  particular,  the 
vineries  at  Frogmore  afford  excellent 
examples. 

The  annexed  example,  fig.  434,  is  what 
we  would  call  a  very  excellent  house  for 
this  purpose :  it  has  some  peculiarities 
about  it  differing  frt>m  the  structiu*es  in 
ordinary  use.  The  houses  are  each 
50  feet  in  length,  and  20  in  breadth : 
they  may  either  be  on  the  ridge-and- 
furrow  principle,  or  constructed  with  two 
top  sashes  in  the  ordinary  way,  and  as 
shown  in  section.  The  front  wall  should 
be  of  brick  or  stone  ashlar,  with  venti- 


lators 3  feet   long  and  9  inches  broad 
in  the  opening,  distributed  equally  along 

Fig.  434. 
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the  front  This  wall  is  to  be  3  feet  high, 
and  built  upon  stone  or  brick  pilkms, 
arched  or  lintelled  over  with  pavement, 
stone,  or  bars  of  cast-iron,  to  permit  the 
roots  of  the  vines  to  pass  out  to  the 
external  border. 

The  back  wall  is  to  be  14  feet  high 
from  the  ground  line  to  top  of  coping, 
and  12  feet  high  from  border  level  to 
inside  of  glass  roo£  Ventilators,  h,  of  the 
same  size  as  in  front,  are  to  be  placed 
along  the  top  of  the  back  wall,  which 
should  reach  within  6  inches  of  the 
glass. 

Ample  though  this  extent  of  ventila- 
tion may  appear,  still  we  would  provide 
means  for  increasing  it,  and  therefore 
would  bring  air-drains,  by  means  of 
tubular  tiles  10  inches  in  diameter,  c, 
from  the  front,  through  under  the  parapet 
wall,  as  shown  in  section,  and  lead  them 
imder  the  hot-water  pipes,  having  their 
opening,  d,  close  to  the  floor,  and  8  feet 
within  the  house.  Similar  tubular  drains 
should  be  brought  through  under  the 
back  wall,  having  their  openings  at  0, 
close  to  the  trellised  footpaths:  these 
tubular  ventilators  to  be  placed  under 
the  front  ventilators,  and  in  the  same 
proportion  to  numbers.  This  under- 
ground ventilation  should  be  regulated 
from  within  the  house  by  proper'  covers 
or  stoppers  being  fitted  to  the  mouths 
of  the  tiles ;  and  for  this  purpose  nothing, 
perhaps,  would  look  neater,  or  answer 
the  end  better,  than  brass  revolving  venti- 
lators ;  or  the  whole  may  be  opened  and 
shut  by  machinery  of  a  very  simple  form. 
The  vines  are  to  be  trained  all  over  the 
roof  and  also  against  the  back  wall.  As 
vineries  of  this  size  are  too  large  for 
early  forcing,  the   roof  may  be  fixed. 
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which  will  be  more  economical  in  the 
first  erection,  and  save  much  breakage 
of  glass  afterwards.  The  heating  is  to 
be  by  hot-water  pipes,  the  boiler  being 
placed  in  the  centre  of  the  house,  and 
within  it,  but  under  the  level  of  the 
footpath.  The  pipes  are  to  rise  from 
thence  and  cross  towards  the  front  to 
within  4  feet  of  the  parapet  wall,  where 
they  will  discharge  themselves  into  a 
cast-iron  cistern,  to  which  all  the  pipes, 
both  flow  and  return,  are  to  be  attached, 
and  from  whence  they  will  branch  off 
to  the  right  hand  and  to  the  left — three 
upper  or  flow  pipes,  and  two  under  or 
return  ones,  as  at/  The  cistern  is  to  be 
cast  with  a  broad  margin,  having  a 
quarter  of  an  inch  groove  all  round, 
to  receive  the  flange  of  the  cover,  which, 
if  let  in,  and  the  groove  filled  with  water, 
will  make  a  good  tight  joint,  and  pre- 
yent  steam  from  entering  the  house. 
Another  object  in  using  this  cistern  is, 
that  any  of  the  pipes  may  be  stopped  at 
pleasure,  by  introducing  a  wooden  or 
cork  plug,  which  will  stop  the  circulation, 
and  also  the  heat  by  conduction,  which 
no  metallic  stopper  completely  effects. 

The  top  ventilation,  instead  of  escaping 
by  the  opening  of  the  ventilation  at  the 
side,  as  is  generally  done,  may  be  made 
to  do  so  above  the  top  of  the  wall,  in  the 
way  shown  in  Mushet's  vinery,  fig.  413. 
This  latter  would,  perhaps,  have  a  better 
appearance. 

The  pipes,  ^,  shown  along  the  footpath 
are  auxiliary  ones,  to  be  used  in  very 
cold  weather,  or  when  a  greater  degree 
of  heat  is  required.  They  are  laid  side 
by  side,  instead  of  being  placed  the  one 
over  the  other.  They  may  also  be  wrought 
at  the  same  time  with  those  in  front;  for 
it  is  found  to  be  better  to  have  a  great 
heating  surface  of  pipe  heated  moderately, 
than  a  lesser  quantity  heated  more.  To 
regulate  the  flow  in  these  latter  pipes,  it 
will  be  expedient  to  have  a  smaller  cistern 
attached  to  them  on  the  same  principle 
as  that  in  front,  by  which  they  can  be 
stopped  when  desired. 

A  cistern,  A,  of  rain  water,  collected 
from  the  roof  behind,  is  placed  behind 
the  back  wall,  at  the  height  shown  in 
section,  to  be  supplied  from  that  source 
alone;  or  it  may  be  placed  sufficiently 
low  to  be  supplied  not  only  by  that,  but 
by  the  rain  which  falls  on  the  roof  of  the 


vinery  also.  This  cistern  will  supply 
the  boiler  and  pipes,  and,  if  made  suffi- 
ciently capacious,  most  of  the  water  for 
the  use  of  the  house  also. 

The  formation  of  vinery  borders. — Many 
opinions  have  been  oflered  upon  this 
subject  The  majority  of  gardeners,  up 
to  a  very  recent  period,  advocated  deep, 
rich,  or  highly  manured  borders:  some 
insisted  on  the  bottom  being  rendered 
dry,  while  others  disregarded  this  recom- 
mendation ;  some  concreted  the  founda- 
tion, while  others  paved  it  with  tiles, 
bricks,  or  payement,  all  sufficiently  joint- 
ed and  secured  to  form  excellent  bottoms 
for  tanks,  and  this  often  in  soils  quite 
impervious  to  water.  Modem  cultivators 
have  adopted  different  views,  and,  instead 
of  deep  and  narrow  borders,  have  made 
them  shallow,  and  increased  their  width 
—  instead  of  sinking  them  imder  the 
natural  surface,  have  elevated  them 
above  it  A  thoroughly  drained  border 
is  now  considered  "  the  first  condition 
requisite  for  success  ;'*  but  there  is  more 
than  thorough  draining  the  superfluous 
moisture  to  be  considered  in  this  case. 
''  It  is  the  air  that  takes  the  place  of 
water,"  says  the  editor  of  The  Gardeners' 
Chronicle,  in  a  recent  leading  article  in 
that  paper,  ''in  a  well  drained  soil,  which 
proves  so  beneficial  to  plants :  it  is 
because  air  cannot  reach  the  roots  of 
plants,  when  a  border  is  water-logged, 
that  trees  sufier.  Boots  require  air  as 
well  as  leaves;  and  no  mistake  can  be 
greater  than  to  suppose  the  contrary. 
It  is  evident  that  if  the  cavities  between 
the  particles  of  soil  in  a  garden  be  filled 
with  water,  air  must  be  thence  excluded : 
they  cannot  both  be  present;  for  the 
quantity  of  air  dissolved  in  stagnant 
water  is  too  inconsiderable  to  deserve 
attention.  It  may  be  enough  for  the 
maintenance  of  a  rush  or  a  horse-tail,  but 
not  for  a  healthy  garden  plant,  and  least 
of  all  for  a  vine,  whose  air-yessels  are 
perhaps  the  largest  and  most  abundant 
of  any  Exuropean  tree. 

''  When  a  vine  border  is  drained  it  is 
improved,  not  so  much  by  the  removal 
of  water  as  by  the  admission  of  air.  But 
the  removal  of  superfluous  water,  and 
the  free  access  of  air,  have  the  additional 
and  very  important  effect  of  raising  the 
temperature  of  the  soiL  Air  is  a  bad 
conductor  of  heat,  water  a  good  one.    A 
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border  composed  of  porous  materials  not 
waterlogged  is  an  apparatus  of  non- 
conducting cavities,  from  which  any  heat 
that  may  be  gained  escapes  with  diffi- 
culty, and  slowly :  once  warmed,  it  remains 
so,  not  for  a  few  hours,  but  for  weeks. 
Water,  on  the  contrary,  carries  off  heat 
with  such  rapidity  that  a  water-logged 
border  is  always  cold.  Warm  rain  fall- 
ing on  a  water-logged  soil  cannot  sink 
into  it,  but  remains  near  the  surface,  and 
speedily  cools  again ;  but  warm  rain 
falling  on  a  thoroughly  drained  border 
sinks  quickly  through  it,  parts  with  its 
heat  as  it  descend^ — ^and  that  heat  is 
detained  in  the  air  cavities  of  the  soil,  to 
be  very  graduaUy  parted  with  again. 
We  may  therefore  say  that  a  thoroughly 
drained  border  is  advantageous  to  a  vine, 
not  because  it  has  less  water,  but  because 
it  has  more  air  and  warmth/' 

Than  this  no  better  reasoning  can  be 
given  ;  and  if  we  even  extend  our  views 
in  the  same  direction,  and  upon  a  much 
larger  scale,  we  will  readily  imderstand 
why  not  only  whole  farms,  but  also  whole 
countries,  become  not  only  more  fertile, 
producing  their  crops  earlier,  but  even 
sensibly  warmed  and  improved  in  climate, 
by  thorough  and  complete  drainage.  This 
also  confirms  the  doctrine  laid  down  by 
the  most  enlightened  improvers  of  the 
land.  "  Drain  your  land  weU,"  they  say, 
"  whether  you  have  water-pools  in  it  or 
not ;  drain,  that  you  may  not  only  sup- 
ply the  roots  of  your  com  crops  with  air, 
but  with  warmth  also." 

We  believe  that  it  is  now  very  gene- 
rally admitted  by  most  reflecting  persons, 
that  ventilating  vine  borders,  and  indeed 
all  others,  is  of  the  greatest  utility ;  and 
few  new  ones  will  now  be  formed  without 
this  operation  being  attended  to.  The 
process,  we  apprehend,  most  likely  to 
succeed  will  be  to  carry  a  drain  built  on 
the  sides,  but  leaving  the  top  open,  along 
the  front  of  the  border,  and  from  it  to 
lead  air-drains  of  drain-tiles,  or  bricks 
laid  without  mortar,  and  not  very 
closely  placed  together,  across  the  bor- 
der, in  parallel  and  direct  lines  towards 
the  front  of  the  house,  and  3  or  4  feet 
asunder. 

It  has  been  proposed,  and  with  good 
reason,  to  allow  some  or  all  of  these  air- 
drains  to  join  the  area  in  which  the  hot- 
water  pipes  are  laid,  or  where  flues  are 
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used  to  bring  them  in  near  contact  with 
them.  The  heat  from  the  flues,  or  hot- 
water  pipes,  will  so  rarefy  the  air  near 
them  thai  the  draught  through  the  air- 
drains  will  be  considerably  increased. 
Some  also  have  proposed  this  bb  a  mode 
of  admitting  genend  ventilation  to  the 
front  of  the  house;  while  others  have  sug- 
gested— and  in  one  instance  to  our  own 
knowledge,  at  Ingestrie,  in  Staffordshire, 
adopted — ^the  plan  of  keeping  the  area  or 
open  drain  in  front  filled  with  fermenting 
manure,  with  the  view  of  throwing  in 
heated  air  and  fertilising  gases  at  the 
same  time  to  the  roots  through  these 
air-drains. 

As  earth  is  a  bad  conductor  of  heat 
and  air,  we  think  that  the  air-drains 
should  be  laid  in  a  stratum  of  broken 
brickbats,  flints  or  broken  stones,  or  the 
bottom  of  the  border  furnished  with 
pigeon-hole  waUs  a  foot  or  18  inches 
high,  and  covered  over  with  flags,  and 
these  covered  with  broken  stones  or 
brickbats,  as  already  noticed  —  (Vide 
Malgwjfn  Castle  vinery,  page  308.) 

The  admission  of  air  at  its  natural 
temperature  is,  we  think,  much  better 
than  throwing  in  heated  air  from  flues  or 
hot-water  pipes,  unless  these  are  applied 
only  to  the  extent  of  promoting  circula- 
tion. 

To  regulate  the  admission  of  air,  or  to 
suspend  it  altogether,  perhaps,  in  frosty 
weather,  the  whole  operation  may  be 
stopped  by  covering  the  area  or  open 
drain  in  front,  or  by  stopping  up  the 
mouths  of  the  air-drains  themselves. 

Chanibered  borders,  —  There  is  another 
matter  connected  with  vine  borders,  so 
nearly  allied  to  that  of  ventilating  them 
that  we  may  briefly  notice  it  here,  and 
that  is,  dividing  the  border  by  walls  into 
compartments,  or,  as  it  was  denominated 
by  Mr  Meams — a  great  advocate,  if  not 
the  originator,  of  the  plan — "  chambering 
them  in."*  This  practice  consisted  in  carry^ 
ing  solid  walls  across  the  borders,  so  that 
each  vine  might  have  its  own  separate 
compartment  to  grow  in.  Although  this 
plan  was  much  ridiculed  at  the  time  of 
its  proposal,  still  we  believe  that  there 
is  something  good  in  it  It  keeps  the 
strong-growing  kinds  from  robbing  the 
weaker  of  their  just  supply  of  food — a 
result  which  frequently  ensues  when 
vines  are  planted  promiscuously  in  the 
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same  border.  There  appears  to  be  some- 
thing so  congenial  in  the  presence  of 
brick  or  stone  walls  to  the  roots  of  the 
vine,  that  they  are  in  general  found 
thickly  matted  upon  them  wherever  the 
roots  come  in  immediate  contact  with 
them. 

Concrete  borders.— ^A  new  feature  in  the 
construction  of  vine  borders  has  been 
now  for  some  years  most  satis&ctorily 
exemplified  at  Trentham,  and^  as  a  devia- 
tion so  great  from  formerly  established 
rules,  it  created  at  the  time  no  little  specu- 
lation. The  borders  being  formed  to  the 
desired  depth,  20  inches,  and  in  breadth 
14  feet,  the  surface  was  rendered  smooth, 
and  on  it  was  laid  a  covering  of  concrete, 
consisting  of  eight  parts  of  gravel  to  one 
of  lime,  to  the  thickness  of  2^  inches. 
The  border  has  a  fall  of  24  inches  from 
the  house  to  the  walk,  and  is  drained 
with  stones  and  brickbats  at  the  bottom 
to  the  thickness  of  about  10  inches. 

All  this  is  exactly  agreeable  to  the 
usual  routine :  the  concrete  covering  is 
the  deviation  from  that  rule.  In  attempt- 
ing to  describe  the  philosophy  of  this 
novel  and  startling  practice,  Mr  Mamock, 
in  "  The  United  Gardeners'  Journal,"  thus 
remarks :  "  A  host  of  arguments  rise  up 
before  the  mind,  approving  and  dis- 
approving of  the  general  scheme.  Pro- 
bably the  first  apparently  important 
objection  that  will  present  itself  is  the 
impossibility  of  watering,  manuring,  or 
otherwise  affording  any  of  those  artificial 
helps  which,  in  ordinary  cases,  cultivators 
deem  it  to  be  both  their  duty  and  their 
privilege  to  supply;  for  it  ought  to  be 
understood  that  the  concrete  becomes  as 
hard  as  a  shell  of  solid  stone,  neither 
admitting,  upwards  nor  downwards,  per- 
ceptible moisture  of  any  kind.  At  first 
glance  this  would  seem  to  be  an  insuper- 
able objection,  rendering  it  utterly  impos- 
sible that  fruit-bearing  plants  especially 
could  continue  to  live,  far  less  to  flourish. 
This  is,  however,  but  one  instance  of 
the  many,  which  shows  how  little  is 
really  known  of  the  true  principles  of 
vegetable  physiology,  and  of  the  laws  by 
which  vegetable  life  is  regulated;  for 
these  vines  do  not  only  live,  but  are  in 
the  most  vigorous  hesJth,  and  bearing 
better  crops  of  better  coloured  and  better 
flavoured  fruit  than  those  in  the  other 
half  of  the  border  which  is  treated  in  the 


usual  way."    To  this  we  can  confidently 
subscribe,  having  seen  them  two  years 
ago.     ''Nor  have  these  vines  had  the 
least  artificial  watering  of  any  kind  applied 
to  them  since  the  day  the  concrete  was 
first  laid  upon  the  border.     Looking  at 
the  other  side  of  the  question,  there  are 
points  which  might  be  referred  to^  as 
likely  to    prove   advantageous   in   the 
case  of  this  conci'ete;  and  the  first  to 
which  we  allude  we  deem  a  very  impor- 
tant one,  arising  firom  the  fact  that  the 
concrete  acts  as  a  complete  preventive  of 
a  common  evil — we  mean  the  all  but 
irresistible  temptation  to  dig  and  crop 
vine  borders.     In  the  next  place — and  it 
is  this  wherein  consists  its  chief  recom- 
mendation— namely,  the  preservation  of 
the  whole  of  the  roots  near  the  surfaoe, 
and  within  the  influence  of  warmth  from 
sun  and  air.     The  indurated  smooth  shell 
of  concrete,  spread  over  the  sur&ce  of  the 
border,  would  absorb  a  greater  quantity 
of  heat  than  the  ordinary  surfiice  of  dug 
and  loose  earth — just  as  a  smooth  flag- 
stone feels,  and  really  is,  hotter  under 
the  influence  of  sim  heat  than  the  less 
smooth  sur&ce  of  ordinary  earth.     Pre- 
suming on  what  is  a  common  result,  that 
wherever  the  roots  of  plants,  no  matter 
of  what  kind,  meet  with  the  sides  of  walk 
— the  brick  or  stone  work  of  drains  where 
there  are  partial  cavities,  filled,  of  course, 
in  such  situations,  with  moist  air — there 
the  roots  of  all  plants  become  more  vigor- 
ous than  in  any  other  situation  whatever; 
and  this  is  just  the  nature  of  the  situation 
in  which  the  roots  of  the  vines  are  placed 
immediately  imder  the  concrete,  and  be- 
tween the  latter  and  the  earth  forming 
the  border ;  and  we  have  no  doubt  that, 
were  the  concrete  removed,  the  roots  of 
the  vines  would  be  found  to  be  thickly 
matted     The  concrete  being  almost  im- 
pervious, necessarily  prevents  rapid  ex- 
halation, by  which  the  border  earth  can- 
not be  deprived  of  its  moisture.     The 
moisture  by  which  the  border  is  kept 
constantly  supplied,  is  dependent  upon  a 
principle  which    is    neither  sufficiently 
known  nor  so  fully  valued  as  it  deserves 
— ^we  mean  capillary  attraction,  and  the 
tendency  of  moisture  to  rise  to  the  earth. 
Upon  this  principle,  it  is  not  difficult  to 
understand  why  tiiere  should  be  no  incon- 
venience arising  from  the  impossibility 
of  giving  water  at  the  surface  of  the 
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border.  The  situation  of  the  garden  at 
this  particular  point  is  low  and  damp, 
and  hence  the  desirableness  of  protecting 
the  border  from  the  effects  of  hea^y  rains, 
and  also  the  certainty  of  sufficient  mois- 
ture rising  upwards  to  supply  the  roots 
of  the  vines.  We  especially  mention  this, 
because  it  is  an  illustration  very  much  to 
the  point,  showing  the  necessity  of  prac- 
tical knowledge :  here,  owing  to  the  situ- 
ation of  the  garden  and  the  vine  border, 
the  concrete  is  most  advantageous; — ^first, 
by  protecting  the  border,  which  is  natu- 
rally damp,  from  heavy  rains;  and, 
secondly,  by  communicating  increased 
warmth  to  the  border  earth,  by  the 
smooth  hard  sur&ce  of  the  concrete 
absorbing  a  greater  amount  of  heat  from 
the  rays  of  the  sun  than  the  rough  and 
loose  surfoce  of  a  common  border  would 
do.  Thus,  at  Trentham,  the  practice  is 
obviously  advantageous,  and  in  very  dry 
situations  it  might  probably  be  question- 
able; hence  practical  knowledge  can 
alone  prove  the  safe  guide  in  sJl  such 
matters." 

We  have  made  this  long  quotation  be- 
cause it  entirely  coincides  with  our  own 
views  on  the  subject ;  and  we  shall  add, 
as  a  proof  of  the  theory,  the  condition  of 
the  large  vine  at  Hampton  Court,  which 
is  in  circumstances  exactly  analagous  to 
those  of  vines  in  concreted  borders.  This 
celebrated  vine  has  no  prepared  border, 
and  if  the  roots  penetrate  within  the 
house,  they  are  securely  covered  with  a 
pavement  floor ;  while,  by  extending  out- 
wards, they  come  into  immediate  contact 
with  the  walls  of  a  large  drain  and  the 
remains  of  old  foundations.  When  that 
drain  was  opened  a  few  years  ago,  the  sides 
were  completely  covered  with  the  roots  of 
the  vine.  The  same  may  be  said  of  vines 
planted  in  hothouses  whose  roots  have 
penetrated  under  the  paved  floors  of  tan- 
pits,  as  was  the  case  at  one  time  at  Clai*e- 
mont ;  and  the  finest  Muscat  grapes  we 
ever. had  were  from  these.  The  advo- 
cates for  admitting  air  to  the  roots  of 
vines  may  do  so,  in  the  case  of  concreted 
borders,  bv  carrying  air^rains  through 
them ;  and  those  who  will  insist  on  sup- 
plying the  roots  with  liquid  manure,  may 
do  so,  also,  by  introducing  drain-tiles  to 
act  as  distributors.  But  neither  of  these 
cases  will  materially  alter  the  conditions 
of  a  concreted  border,  if  the  drainage  is 


complete  beneath.  The  great  merits  of 
these  borders  in  cold  damp  situations 
appear  to  us  to  come  under  three  heads 
— ^namely,  the  supply  of  solar  heat  to  the 
roots,  by  conduction  through  the  con- 
crete; the  prevention  of  cropping,  and 
consequent  preservation  of  the  roots ; 
and  the  uniformity  of  temperature  and 
humidity  in  the  border. 

Something  of  the  same  kind  was  done 
some  years  ago  by  Mr  Barron  at  Elvaston 
Castle,  in  the  case  of  peach  and  apricot 
trees  on  the  open  walls.  With  a  view  to 
acoelei'ate  the  ripening  of  the  fruit  by 
radiation,  foot-tiles,  3  or  4  feet  in  width, 
were  laid  along  the  bottom  of  the  walls; — 
this  had  its  effect  upon  the  fruit,  and  no 
doubt  also  upon  the  roots,  tending  to  pro- 
duce the  effect  intended. 

As  substitutes  for  concreting  vine  bSr- 
ders,  they  might  be  covered  with  Bangor 
slates,  say  2  feet  by  3 ;  or  with  slabs  of 
coarse  glass,  half  an  inch  thick,  laid  on  a 
bed  of  finely-sifted  coal-ashes  or  sand. 
Both  are  great  conductors  of  heat,  and, 
if  laid  in  an  imbricated  maimer,  would 
throw  off  the  rain  completely.  They 
need  not  be  jointed  at  the  edges,  so  that 
they  might  be  taken  up  and  relaid  when- 
ever it  was  found  necessary.  In  Scot- 
land, where  the  slates,  although  of  much 
less  size,  are  much  stronger,  and  admit  of 
being  walked  over,  vine  borders  might 
be  covered  with  them,  laying  them  down 
as  on  a  common  roof,  and,  if  deemed 
necessary,  pegging  them  to  the  border 
with  wooden  pegs.  Plain  tiles  might 
also  be  used  ;  and  thin  plates  of  cast-iron 
may  yet  be  found  an  excellent  substitute. 
But  the  best  of  aU  protections  to  vine 
borders  would  be  a  roofing  of  glass,  slates, 
or  tiles,  laid  on  rafters  a  few  inches  clear 
of  the  sur&ce  of  the  border. 

The  aeration  of  vineries  has  now  as- 
sumed a  very  tangible  form ;  and  there- 
fore we  find  the  most  intelligent  and 
enterprising  cultivators  adopting  the 
system,  and  with  the  most  satisfactory 
results.  Amongst  the  various  modes  by 
which  this  subterranean  ventilation  h(^ 
been  effected,  we  may  notice  that  adopted 
by  Mr  Spencer,  the  very  intelligent 
director  of  the  gardens  at  Bowood,  Wilt- 
shire, and  communicated  by  him  to  the 
Council  of  the  London  Horticultural 
Society.  "By  a  reference  to  the  plan, 
fig.  435,  it  will  be  seen  that  the  house  in 
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qnostioii  is  one  of  the  common  lean-to  with  the  external  tur  by  two  drains  A  A, 
description.  The  chamber  containing  which  are  protected  by  a  wire  grating, 
the  heating  apparatus  runs  the  length  of  Both  sets  of  drains  are  furnished  with 
the  house,  (see/,)  and  into  this  chamber,  sliding  valves  made  of  slate,  working 
and  immediatdy   below  the  hot- water    in  a  groove,  p>  n ;  to  each  valve  is  fixed  an 

upright  wooden  bar, 
furnished  with  holes, 
and  by  means  of  a 
pin  the  admisedon  of 
ur  can  be  regulated 
as  wished.  In  addi- 
tion to  these  drains, 
there  are  five  venti- 
lators, g,  in  the  back 
wall  of  the  house. 
These  are  made  to 
slide  in  a  frame,  and 
are  connect«d  together 
by  an  iron  rod,  having 
at  each  end  a  weight 
attached,  by  moving 
which  the  whole  of  the 
ventilators  are  acted 
on  simultaneously. 

"  It  will  be  seen,  by 
the  above  description, 
that  when  the  valves 
m  and  n  are  raised, 
and  the  back  ventila- 
tors opened,  a  current 
of  fur  is  immediately 
admitted  beneath  the 
heating  medium,  and 
thus  gets  warmed  be- 
fore coming  in  contact 
with  the  foliage  of  the 
vines.      The    general 
pipes,  are  conducted  the  cold-air  drains,     direction  of  the  warmed  air  is  naturally 
both  from  the   back  of  the  house,  and    towards  the  back  ventilators.      During 
also  trota  an  air-drain,  d,   running  the    the  winter  months,  and  in  dull  weather, 
length  of  the  bouse  underneath  the  vine     these  valves  require  only  to  be  slightly 
border.     The  central  drain  communicat«8    rtused,    keeping    a    continuous  current 
through  the  house  without  lowering  the 
temperature.     During  bright  sunny  days 
I  open  the  whole  of  them,  when,  of  course, 
a  more  rapid  circulation  takes  place ,  but 
I  do  not  find  it  necessary  to  open  the  top 
sashes  unbl  the  weather  becomes  suffici- 
ently warm  that  air  may  be  admitted 
vnthout  any  fear  of  its  injuring  the  foli- 
age by  direct  exposure  to  its  influence, 
which  often  occurs  to  vines  m  leaf  when 
the      sashes      are 
lowered      in     Wd 
though  bright  wea- 
ther dunng  winter 
and  early  sprug." 
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Mr  Spencer  observes,  that  had  he  "  had 
the  entire  building  of  the  house  in  the 
first  place,"  he  would  "have  preferred 
building  the  back  wall  sufficiently  high 
to  have  left  room  for  the  back  ventila- 
tors to  have  opened  above  the  wall-plate, 
and  immediately  under  the  coping,  to 
remedy  the  evil,  in  the  present  case,  of  a 
direct  current  of  cold  air  passing  through." 
He  has  "attached  to  the  north  side  a 
frame  which  prevents  the  air  entering 
the  house  directly  from  the  outside." — 
Jmur,  of  Hort.  Soe, 

Keference  to  section  and  ground-plan : 
a  back  wall  of  house ;  b  floor  of  house  ; 
c  supports  to  front  plate;  d  large  air- 
drain  running  parallel  with  the  house ; 
e  air-drains  entering  from  behind ;  f  open 
chamber  for  hot-water  pipes  orflue ;  g  ven- 
tilators in  back  wall ;  A  drains  for  admit- 
ting external  air  to  e^ ;  f  air-drains  com- 
municating with  d,  and  opening  into/; 
k  border  for  vines ;  /  /  hot-water  pipes ; 
m  sliding  valves  for  regulating  admission 
of  air  through  drain  e ;  n  valves  for  ad- 
mitting air  from  main  drain  d. 

Subterranean  chambering  vine  borders  at 
Welbeei, — In  the  gardens  of  the  Duke  of 
Portland,  at  Welbeck,  has  been  exemplified 
a  mode  of  rendering  the  bottoms  of  vine 
borders  dry  by  chambering  them  under- 
neath, and  their  surfaces  dry  by  covering 
them  with  rafters  and  glass  sashes.  Glass 
is  now  cheap,  and  a  very  inferior  quality 
will  do  as  well  for  this  purpose  as  any 
other  ;  nay,  even  a  covering  of  common 
roof-tiles,  such  as  has  been  used  in  other 
places,  will  answer  the  same  end,  except- 
ing in  80  &r  as  the  transmission  of  light 
is  concerned.  That  the  bottoms  of  vine 
borders,  as  well  as  their  tops,  should  be 
kept  free  from  excess  of  damp,  is  admitted 
by  all;  but  it  seems  questionable  whether 
all  this  expense  should  be  incurred  in 
such  a  case  as  that  of  Welbeck,  where 
the  annual  fall  of  rain  does  not  exceed 
that  of  several  of  the  adjoining  counties; — 
because,  though  the  garden  lies  low,  and 
only  a  few  feet  above  the  level  of  an  ad- 
joining rivulet,  the  common  drainage  of 
that  part  of  the  park,  yet,  by  adding  3  feet 
to  the  height  of  the  back  and  front  wall, 
and  raising  the  roof  to  that  height,  3  feet 
of  drainage  of  broken  stones^  brickbats, 
flints^  or  other  similar  matter,  would  have 
been  secured,  which  would  produce  as  dry 
a  bottom,  and  at  little  more  expense,  than 


that  of  either  chambering  the  border,  or 
covering  it  with  rafters  and  sashes. 

Were  all  the  houses  at  Welbeck  ele- 
vated upon  a  terrace  3  feet  above  the 
present  level  of  the  garden,  and  the  front 
of  that  terrace  finished  with  a  dwarf 
retaining-wall,  as  formerly  recommended, 
the  fine  ranges  there  would  have  a  far 
more  imposing  appearance  than  they  have 
at  present,  and  the  borders  would  be  com- 
pletely exempted  from  the  evils  of  stag- 
nation and  damp  at  their  bottoms.    We 
have  too  high  an  opinion  of  Mr  Tillery, 
the    present   gardener    at  Welbeck,   to 
think  for  a  moment  that  he  entertains 
different  views  from  what  we  have  here 
expressed ;  but  we  know  the  difficulty  of 
persuading  even  liberal  and  intelligent 
proprietors  to  alter  or  correct  evils  which 
have  long  existed.     We  would  not  have 
alluded  to  this  matter  here,  had  it  not 
been  that  Welbeck  has  been  celebrated 
for  its  vine-culture  for  more  than  a  cen- 
tury— having  been  the  field  upon  which 
Speechly  operated,  as  well  as  succeeding 
gardeners  of  great  worth  in  their  profes- 
sion, of  whom  Mr  Tillery,  although  last, 
is  not  the  least.     We  were  also  prompted 
to  notice  this  matter,  from  seeing  a  sec- 
tion of  one  of  these  houses  published  in 
the  "  Gardeners*  Journal,"  of  which  the 
annexed  fig.  437  is  a  copy ;  and  after  the 


Fig.  437. 


following  explanatory  remarks,  we  shall 
give  the  references  to  the  diagram  :  ''  As 
it  is  a  very  heavy  wet  soil  about  there 
(Welbeck)  and  the  neighbourhood,  the 
vines  are  found,  without  the  precaution 
of  borders  being  well  chambered  (as  in 
the  annexed  plan)  or  extremely  well 
drained,  to  make  but  little  progress ;  and 
the  grapes  are  not  found  to  be  of  that 
superior  quality  they  should  be,  without 
the  borders  being  peculiarly  adapted  to 
the  locality.     As  it  will  be  seen,  by  refer- 
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ence  to  the  plans,  the  border  b  is  well 
chambered  underneath.  The  rafters  c, 
over  the  border,  are  portable,  and  so  con- 
structed as  to  be  removed  when  the  wea- 
ther is  found  to  be  sufficiently  congenial. 
While  the  lights  are  over  the  roof,  the 
front  of  the  house  at  d  is  thrown  open  so 
as  to  admit  the  warm  atmosphere  of  the 
bouse  over  the  border ;  the  heat  is  also 
admitted  under  the  border  at  e.  There  is 
also  a  vacuum  all  round  the  wall  at/,  to 
allow  the  heated  air  to  circulate  round 
the  roots." 

a  ground  line ;  h  border ;  c  portable 
rafters ;  d  opening  in  front  wall ;  e  en- 
trance under  the  chambered  border ;  / 
vacuum  round  the  wall ;  ^  pathway ;  h 
pine-pit ;  t  i  flue. 

At  Trentham,  there  is  a  reason  given 
for  concreting  the  surface  of  the  border, 
which  is,  the  amount  of  rain  which  £Edls 
there,  combined  also  with  extra  humidity 
below.  At  Welbeck,  the  same  amount 
of  rain  does  not  fall ;  and  if  it  did,  a  co- 
vering of  roof-tiles  would  correct  the 
evil.  One  of  the  advantages  resulting 
from  a  chambered  border,  in  such  cases, 
is,  that  a  little  heat  may  be  introduced 
into  it  at  the  expense  of  the  temperature 
of  the  house,  where  flues  only  are  used. 
Would  this  not  be  better  effected  if  hot- 
water  pipes,  heated  by  the  same  fire, 
were  conducted,  through  drain-tiles  laid 
under  or  amongst  a  sufficiency  of  drain- 
ing material  ? 

Heating  vine  harden, — ^The  following 
original  plan  of  warming  vine  borders 
has  been  employed  by  Mr  Fleming  at 
Trentham,  who,  with  most  gardeners  of 
equal  experience,  is  well  aware  of  the 
great  importance  of  stimulating  the  roots 

Fig.  438. 


■1   ■  •  "  -  '  - 

■  ">d      ■  --  M      -••■-•  ,  ^    ;    ■'^  -1  ^^ 


in  "The  Gtu'deners*  Chronicle,"  from 
which  our  woodcuts  are  taken.  Fig.  438, 
transverse  section;    439,   ground-plan; 


Fig.  489. 


and  440,  longitudinal  section.     "I  pro- 
pose," he  says,  "  to  carry  the  smoke  from 

Rg.  440. 


of  vines  into  growth  as  soon  ajs,  or  rather 
before,  the  buds  are  excited  by  early  for- 
cing. An  account  of  this  process  is  given 


the  furnace  a,  round  the  border,  as  indi- 
cated by  arrows,  to  the  wall  at  b,  when  it 
will  rise  to  a  horizontal  flue  under  the 
coping,  and  pass  along  it  to  the  chimney 
over  the  boiler.  The  flue  will  be  en- 
closed in  an  arched  chamber  e,  from 
which  will  proceed  perforated  earthen 
pipes,  passing  through  the  drainage  of 
the  border,  which  will  be  formed  in 
ridges,  as  shown  in  longitudinal  section. 
These  ridges  will  be  composed  of  bones, 
broken  bricks,  lime,  stone,  and  pieces  of 
charcoal,  to  afford  nourishment  to  the 
roots,  as  well  as  to  act  as  drainage.  The 
warm-air  pipes  will  terminate  inside  the 
front  walls  of  the  house  at////,  and 
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there  be  fitted  with  sduc  ventilators.     By 
means  of  these  ventilators,  the  warm  air 
can  be  made  to  act  equally  on  every  part 
of  the  border.     For  instance,  the  ventila- 
tion of  the  warm-air  ducts  nearest  to  the 
origin  of  the  flue  being  shut,  the  air 
would  pass  on  to  the  next  open  ones. 
The  floor  of  the  border  should  be  formed 
of  concrete,  and  at  ^,  in  the  transverse 
section,  is  a  rubble  drain  to  carry  off  the 
water  from  the  concrete  to  a  drain,  h. 
At  i  are  apertures  for  the  purpose  of  ad- 
mitting cold  air  to  the  bottom  of  the 
arched  chamber  to  displace  the  heated 
air,  which,  being  lighter,  wiU  rise  into 
the  perforated  air-ducts,  and,  partly  dif- 
fusing itself  through  the  draining  mate- 
rial into  the  soil,  the  remainder  will  pass 
into  the  house.     From  this  will  arise  the 
collateral  advantages  of  being  able,  at  any 
time,  to  cause  a  circulation  of  air  in  the 
interior  of  the  house,  which  will  be  found 
congenial  to  the  health  of  the  vines,  and 
whatever  other  plants  it  may  contain.     I 
may  here  remark,"  he  continues,  ''that 
the  warm  air  in  its  passage  to  the  border 
cannot  be  otherwise  than  moist^  as  the 
rains   that  usually  Ml    during  winter, 
spring,  and  autumn,  will  always  cause  a 
sufficient  moisture  about  the  sides  of  the 
chamber,  which,  being  converted  into  va- 
pour by  the  heat  from  the  flue,  will  pass 
with  it  into  the  border.     From  the  out- 
side of  the  stoke-hole  should  be  brought  a 
current  of  air  to  the  end  of  the  chamber 
next  the  boiler,  to  drive  the  heated  air 
frx>m  that  part  in  the  direction  of  the 
warm-fdr  ducts.    The  smoke,  by  passing 
along  the  flue,  will  lose  a  great  part' of  its 
blackness,  and  will   appear    more   like 
steam  when  it  leaves  the  chimney.     This 
of  itself  will  be  almost  equivalent  to  the 
expense  incurred  ;  while  the  soot  can  be 
easily   collected  at   it  it  in  the  ground 
plan." 

The  advantage  of  such  an  arrangement 
as  this  cannot  be  doubted ;  and  the  colder 
the  locality,  and  the  more  pncongenial 
the  soil  to  the  culture  of  the  vine,  the 
more  important  this  or  a  similar  arrange- 
ment will  be.  Our  own  opinion  of  the 
matter  is,  that  hot  water  would  be  a 
better  medium  for  diffusing  heat  under 
such  circumstances  than  hot-air  or  smoke 
flues,  as  the  former  could  be  propeUed 
through  the  various  ramifications  with 
greater  certainty  and  equal  effect.  Entire 


earthenware  tubes,  however,  would  have 
to  be  substituted  for  perforated  ones; 
and  the  ends  of  the  tubes  entering 
through  the  front  wall  of  the  house, 
would  require  to  be  moulded  with  a  bend 
presenting  their  orifices  upwards  instead 
of  sideways. 

In  a  leading  article  in  ''The  Gardeners' 
Chronicle,"  (1847,  p.  555,)  the  talented 
editor  remarks,  in  speaking  of  vine  bor- 
ders :  "  In  general,  vines  are  treated  as  a 
man  would  be,  if  exposed  to  a  steam  bath 
with  his  feet  in  ice.     The  necessity  of 
providing  some  means  for  warming  the 
borders  of  vines  to  be  forced  (we  will 
even  say  grown)  in  a  climate  like  this, 
will  be  obvious  when  we  compare  the 
temperature  of  the  earth  in  the  south  of 
France  and  Great  Britain.     The  mean 
temperature  of  the  earth  near  London,  in 
the  three  first  months  of  the  year,  may 
be  taken  at  38°;  that  of  Marseilles  or 
Bordeaux  will  be  at  least  65°.    The  mean 
temperature  of  the  earth  near  London  in 
July  and  August  is  62° ;   that  of  Mar- 
seilles about  78° ;  and  of  Bordeaux  77°. 
We  will  ask  whether  it  is  probable  that 
such  differences  in  the  soil  can  be  unim- 
portant to  the  plants  which  grow  in  it  ? " 
After  stating  the  temperatures  of   the 
soil  in  various  places,  he  proceeds — "  It 
is  therefore  interesting  to  inquire  whether 
the  temperature  of  the  earth  in  which 
plants  grow  may  not  be  inferred  from 
that  of  the  air  which  rests  upon  the  sur- 
face.    It  has  been  shown,  in  the  '  Theory 
of  Horticulture,*  p.  95,  that  in  October, 
near  London,  the  mean  temperature  of 
the  earth  has  been  found  3°  or  4°  above 
that  of  the  air,  although,  in  general,  the 
difference  is  not  more  than  a  degree, 
or  a  degree  and  a  half,  in  favour  of  the 
earth.     The  permanent  heat  of  the  earth 
may  therefore  be  regarded  as  being  always 
higher  than  the  mean  of  the  air ;  but  the 
amount  of  difference  will  be  regulated  by 
the  temperature  to  which  the  earth  is 
exposed,  and  by  its  own  conducting  qua- 
lities.    It  seems  to  us,  however,  that  for 
gardening  purposes  the  temperature  of 
the  earth  may  be  taken,  on  an  average, 
5°  above  the  mean  temperature  of  sum- 
mer in  warm  countries— very  often  more, 
seldom  less  ;  so  that  if  the  mean  tempe- 
rature of  Rome  in  the  hottest  month  be 
77°,  it  is  probable  that  that  of  the  soil,  at 
the  same  time,  will  not  be  less  than  82°. 
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As  we  advance  to  the  northward,  the  dif- 
ference diminishes ;  so  that  in  London 
it  is  not  more  than  2^  in  favour  of  the 
earth." 

If  we  compare  these  data  with  the 
circumstances  of  vines  growing  in  earth 
nearly  at  the  freezing  point,  while  their 
stems  are  exposed  to  a  temperature  of 
60®  or  65°,  we  will  then  surely  see  the 
advantage,  if  not  the  absolute  necessity, 
of  warming  vine  borders  by  some  means 
or  other. 

The  plan  recommended  by  Mr  Ainger, 
in  his  "  Essays  on  the  Production,  Distri- 
bution, and  Preservation  of  Heat,"  <fec., 
published  in  "  The  Gardeners'  Chronicle," 
would  be  well  adapted  for  heating  vine 
borders.  He  says :  "  The  application  of 
bottom  heat  to  an  exposed  border  is  one 
of  the  experiments  that  remain  to  be 
tried;  and  whether  or  not  it  shall  appear 
that  glass  buildings  may  be  to  some 
extent  dispensed  with,  the  increasing  con- 
viction of  the  value  of  soil  heat  leads  me 
to  suggest  the  following  mode  of  support- 
ing the  earth  over  the  isavity  containing 
the  water-pipes  or  other  source  of  tempe- 
rature.    Let  the  annexed  fig.  (441)  re- 
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Fig.  441. 


present  a  bed  of  earth  sustained  upon 
arches  springing  from  low  walls  or  piers, 
between  which  are  placed  the  heating- 
pipes.  If  these  arches  be  formed  of 
bricks,  they  would  obstruct  the  passage  of 
the  heat  to  the  soil ;  but  if  turned  with 
hollow  earthen  voussairs,  as  occasionaUy 
practised  for  the  sake  of  lightness  in 
ancient  and  modem  vaultings,  we  should 
have,  perhaps,  as  perfect  and  as  cheap 


a  hole  'in  the  bottom,  as  might  seem  best : 
this  vessel  should  then  be  flattened  on  two 
sides  at  the  top,  b,  retaining  the  circu- 
lar bottom  so  as  to  render  its  sides  paral- 
lel in  one  direction,  and  of  course  in- 
creasing the 
Fig.  448.  angle  of  the 

(C^X^DX^DX^      sides    in   the 

CDXCI3lCZ)ICZ)J      baked  in  the 

usual  way, 
and  set  in  a  small  quantity  of  cement, 
would  form  arches,  fig.  444,  of  great 
strength :    they    would    offer    a    large 

Fig.  444. 
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Fig.  442. 


an  arrangement  as 
could  be  devised. 
The  earthen  wms- 
soira  would  be  first 
formed  something 
like  a  garden  pot 
without  a  rim, 
(a  in  fig.    442,)  and  with    or   without 


quantity  of  sur&ce  to  the  warm  air 
or  vapour  rising  from  below :  that  warm 
air  or  vapour  might,  indeed,  pene* 
trate  the  soil  through  the  numerous 
interstices  presented  to  it,  and,  by  fill- 
ing the  wmssoirs  with  stones  and  pot- 
sherds, the  drainage  of  the  soil  might  be 
commanded  in  the  most  perfect  manner. 
The  objection  made  by  Sir  John  Herschel 
to  the  ordinary  modes  of  producing  soil 
heat — that  it  is  gi'eatest  below,  while  in 
warm  countries  it  is  greatest  near  the 
sur&ce — shows,  at  least,  that  we  have  the 
highest  scientific  authority  for  attending 
to  the  most  minute  points  of  resemblance 
iOy  or  departure  from,  nature.  And 
though  this  is  perhaps  an  extreme  refine- 
ment, when  compared  with  such  prac- 
tices as  purposely  heating  the  air  which 
nature  keeps  cool,  and  leaving  to  chance 
the  soil,  which  in  the  tropics  sometimes 
reaches  a  temperature  of  150°,  it  may  be 
remarked  that  the  arrangement  just  pro- 
posed, in  which  the  heat  is  in  some  mea- 
sure imparted  to  the  soil  by  warm  air 
and  vapour  insinuating  itself  through  in- 
numerable interstices,  and  having  a  ten- 
dency to  ascend,  would  probably  approach 
as  nearly  as  is  practicable  to  the  required 
conditions." 

Fig.  445  shows  a  section  of  the  new 
vineries  at  Tester;  while  fig.  446  gives  a 
section  of  the  chambered  or  heat^  bor- 
ders for  the  roots  of  vines,  of  which 
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fig.  447  is  the  ground-plan,  the  whole 
arranged  under  the  direction  of  Mr 
Shearer,  the  intelligent  gardener  there. 


Fig.  445. 


The  chief  novelties  in  the  general  con- 
struction of  these  houses  are  the  mode  of 
glazing,  which  is  upon  the  principle 
patented  by  Mr  Russell  of  Edinburgh, 
and  consists  of  his  glass  tiles,  which  will 
be  found  described  in  art  Glazing  :  it 
is  found  at  Yester  to  give  every  satis- 
faction. We  introduce  these  vineries 
here  to  show  how  admirably  Mr  Shearer 
has  exemplified  practically  the  principle 
of  subterranean  heating  and  ventilation, 
a  subject  which  has  been  of  late  years 
much  agitated ;  but  in  no  case  that  has 
come  under  our  own  observation  has 
this  been  done  in  so  satis&ctory  a  man- 
ner. It  is  also  a  pleasure  to  us  to  state 
the  great  interest  the  Marquis  of 


10 


Tweeddale  takes  in  eveiy  improvement 
connected  with'  rund  s^irs,  and  his 
great  liberality  in  bringing  them  into 

Pig.  447. 
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Fig.  446. 

operation.  The  figures  are  so  detailed 
as  to  require  little  description.  We 
may,  however,  remark  that  the  boiler 
which  heats  both  the  vinery  internally 
and  the  borders  externally,  has  a  cistern 
veiy  properly  placed  over  it,  and  some- 
what higher  than  the  hot-water  pipes 
within  the  house.  The  arrows  denote 
the  course  of  the  flow  of  hot  water 
both  in  the  pipes  within  the  house^  which 
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are  placed  much  in  the  usual  manner, 
while  others  show  the  flow  and  return 
of  the  water  after  circulating  through 
the  vaulted  chambers  below  the  borders, 
which  also  is  shown  in  the  ground- 
plan.  The  whole  of  the  vine  borders 
within  and  without  are  vaulted — that 
is,  covered  with  Caithness  pavement 
supported  upon  brick  piers  2  feet  in 
height;  and  in  this  vault  hot-water  pipes 
are  laid  close  to  the  pavement,  thereby 
preventing  the  loss  of  heat  by  absorption 
in  the  soil  below  and  side  walls.  Over 
the  pavement  a  drainage  is  placed,  and 
on  that  the  soil  for  the  vines  to  grow  in, 
extending  from  the  back  wall  of  the  house 
to  the  walk  in  front  of  the  border,  a 
breadth  of  32  feet.  Mr  Shearer  estimates 
highly  the  value  of  vaulted  borders,  and 
considers  them,  even  without  the  aid  of 
fire  heat,  as  being  equal  to  9®  of  tempera- 
ture over  similar  borders  not  vaulted. 
Air  is  admitted  into  these  vaults  from  the 
neighbourhood  of  the  stoke-holes,  and 
from  the  front  of  the  border — a  very  ne- 
cessary precaution  for  the  better  difiusion 
of  the  heat  within  them. 

References  to  section,  fig.  445 :  a  shows 
the  winery,  hot-water  pipes,  chamber, 
&c. ;  h  the  cistern ;  e  the  boiler  j  d  the 
air-circulating  pipes;  e  the  flow -pipe 
into  the   chamber;  /  the    return-pipe 
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from  the  chamber ;  g  the  sor&ce  of  the 
border. 

References  to  cross  section,  fig.  446 : 
a  a  shows  the  drainage ;  h  h  the  pavement 
covering  over  the  chambering ;  e  e,  dto., 
the  chambers. 

References  to  groimd-plan,  fig.  447  : 
ah  c  d shows  the  vault,  with  the  square 
piers  for  supporting  the  pavement ;  « the 
stoke-hole  fiimace,  the  direction^  of  the 
hot-water  pipes  proceeding  from  the 
boiler  across  the  house  and  border  to  the 
fronts  and,  after  making  the  circuit  of  the 
border,  returning  again  to  the  boiler. 

Another  ingenious  mode  of  bringing  in 
air,  and  causing  it  to  circulate  through 
the  interior  of  the  house,  is,  as  will  be 
seen  by  a  glance  at  the  section  of  the 
vinery,  the  employment  of  air-tubes 
placed  immediately  in  front  and  close  to 
the  parapet  wall,  down  which  a  supply  of 
fresh  air  rushes,  and  is  carried  along  till 
immediately  under  the  hot-water  pipes  in 
front  of  the  house,  where  it  rises  under  the 
lower  pipe  and  so  becomes  warmed  before 
it  comes  in  contact  with  the  plants. 
Another  pipe  descends  at  the  bottom  of 
the  back  wdl,  which  is  the  coldest  part  of 
the  house,  and  conducts  the  cold  air  from 
thence,  to  become  also  warmed  by  the 
pipes  in  front.  Three  vineries,  with  two 
chambered  borders,  a  mushroom-house, 
and  a  liquid-manure  tank,  are  all  heated 
by  one  boiler. 

TreUisea  for  vineries, — These  are,  in 
general,  of  the  simplest  form — ^namely, 
wrought-iron  eyed  studs  driven,  or,  much 
better,  screwed,  into  the  lower  part  of 
the  rafter,  through  which  wires  are 
drawn  and  tightened  by  screws  at  the 
ends  of  the  house.  These  studs  shoidd 
be  not  less  than  from  15  to  18  inches 
long,  to  allow  sufficient  space  for  the 
foliage  under  the  glass.  The  horizontal 
wires  for  vines  may  be  from  12  to  15 
inches  apart,  and  extend  from  bottom  to 
top  of  the  rafter,  forming  means  for 
training  the  shoots  under  the  whole  of 
the  roo£  When  this  mode  is  adopted, 
no  other  trellis  is  required.  The  back 
walls  of  vineries  are  often,  and  not  im- 
properly, trellised  in  a  way  similar  to  the 
roof,  for  the  purpose  of  training  figs  to, 
which  succeed  better  under  the  partial 
shade  of  other  trees  than  any  oUier  of 
our  forced  fiiiits. 

Rafter-training  is,  perhaps,  more  gene- 


rally adopted  than  any  other  mode.  It 
causes  less  shade  in  the  lower  part  of  the 
house  than  any  other;  and  the  fruit, 
having  more  light  and  sun,  is  considered 
better.  In  this  mode  of  training,  the 
wires  to  which  the  shoots  are  attached 
run  parallel  with  the  rafter  from  bottom 
to  top,  and  are  fiEustened  to  it  by  means  of 
branched  wrought-iron  eyed  studs  placed 
at  distances  of  from  3  to  4  feet  apart 

"  The  movable  rafter  trellis  consists  of 
a  rod  bent  parallel  to  the  roof,  with  hori- 
zontal studs  or  rods,  extending  from  6  to 
10  inches  on  each  side,  containing  two 
collateral  wires,  the  rod  itself  forming  the 
third.  This  rod  is  hinged,  or  moves  in  an 
eye  or  loop,  fixed  either  immediately 
above  the  plate  of  the  parapet,  or  near 
the  top  of  the  front  glas&  It  terminates 
within  1  or  2  feet  of  the  back  wall,  and 
is  suspended  from  the  roof  by  two  or 
more  pieces  of  chain  attached  to  the 
studs,  the  links  of  which  are  put  on 
hooks  fixed  to  proper  parts  of  the  roof. 
Their  advantage  is  chiefly  in  the  case  of 
very  early  forcing,  when  they  can  be  let 
down  2  or  3  feet  from  th%  glass;  and  this 
is  to  lessen  the  risk  of  injury  firom  frost. 
A  whole  sheet  or  segment  of  trellis,  if 
desirable,  may  be  lowered  or  raised  on 
the  same  general  plan." — Eru^.  ofGard, 

Hanging  or  gable  trellises  were  first 
brought  into  notice  about  1817,  and 
exemplified  in  the  vineries  of  the  Hon. 
Robert  Lindsay  at  Balcarras,  and  soon 
afterwards  adopted  by  Mr  Hay  the  garden 
architect  Some  of  them  are  occasionally 
still  met  with ;  but,  as  they  are  less  adapted 
for  vines  than  for  peaches,  we  find  them 
almost  confined  to  the  latter  description 
of  hothouses,  in  which  they  had  been 
used  at  a  much  earlier  period 


§  2. — PINERIE& 

In  construction,  externally,  the  pinery 
di£Fers  little  fi-om  the  vinery,  and  the  two 
are  very  frequently  combined.  In  the 
former,  provision  is  made  for  having 
beds  in  the  middle  heated  by  the  fermen- 
tation of  vegetable  substances — such  as 
tanners'  bark,  leaves^  flax  refuse,  stable 
manure,  moss,  ^,  or  by  tanks  of  water 
heated  by  steam,  or  from  a  hot-water 
boiler  connected  with  them,  or  by  admit- 
ting steam  into  masses  of  broken  stones 
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or  open  briokwoFk ;  and  Bometames  b;-  and  oertainlj  at  infinitely  less  expense, 

hot-water  pipes  passing  through  a  hollow  than  many  of  our  modem  applioatioDB 

chamber  beneath  the  bed  on  which  the  of  it 

plants  are  plunged,  planted  ont,  or  set,  The    lai^,    double-pitted   pine-stove 

and  oooasionally  on  a  stage  or  platform,  erected  by  Speecbly  at  Welbeck,  must 

in  t^  manner  of  greenhooee  plants,  as  hare  been  the  wonder  of  its  day,  and 

recommended  by  l£e  late  T.  A.  Knight,  was  probably  the  first  large  fruit  hot- 

Esq.  house  erected  in  Britain.    It  was  intend- 

^e  best  oonstructad  pineries  are  either  ed  for  the  growth  of  grapes  as  well  as  of 

low  in  the  roof,  or  the  beds  are  elevated  pines.     That  house  does  not  now  exist, 

so  &r  that  the  plants  may  be  near  the  nor  does  that  built  upon  the  same  plan 

glass.    The  neceesi^  of  Uiis  led  to  the  in  the  Boyal  Gardens  at  Eew;  but  one 

adoption  of  pits,  a  pUn  generally  fijllowed  of  the  same  dimensionB  we  eaw  lately  at; 

on  the  Continent,  and  also  frequently  in  Harewood  House,  in  which  both  pines 

this  country.  and  grapes  were  exceedingly  well  grown. 

Speeohly  and  Xiool  were  amongst  the  Niool  s  piae-bouaea  were  almost  similar 

first  who  improved  this  kind  of  structure;  to  Speeohly's.     He,  howerer,  ultimately 

and  were  a  section  of  a  fruiting-house,  preferred    growing   pines    in    pits,    and 

given  by  the  former  of  these  aathore,  arranged  them  in  three  divisions — one 

consulted,  it  would  be  seen  to  differ  little,  for  fruiting-plants  in  the  centre,  one  at 

except  in  the  discontinuance  of  the  smoke-  one  end  for  succession-plant^  and  the 

flues,  from  most  of  those  in  present  use.  other  for  crowns  and  suckers. 

Healso^  ial792,  heated  the  bod  of  a  pine-  AMntoiCa  pinery.- — The  accompanying 

store  t^  Bteam,  perhaps  as  suoceesmlly,  plan,  fig.  448,  and  section,  fig,  ii&,  will 


diow  the  principle  of  this  structure.    Our    actually  existing;  and   with   this   view 

long  and  intimate  acquaintance  with  this    we  now  trouscribe,   from  the   "  Hortus 

eminent  architect  has  put  os  in  pooaas-    Wobumeons,"  Mr  Forbes's  luoid  descrip- 

j^^  4^_  tion  of  the  pineries  erected  for  the  Duke 

of  Bedford,  from  Mr  Atkinson's  designs : 

"  This  house  is  6S  feet  long,  and  13  feet 

wide  in  the  clear,  and  is  divided  into  two 

divifflons.    The  sashes  and  raftera  are  of 

wood,  and  fixtures;  consequently  air  is 

admitted  by  the  ventilators  a  a  in  section. 

Th<7  are  placed  in  the  back  wall,  and 

along  the  centre  of  the  front  wall,  which, 

together  with  opening   the    doors,  will 

admit  a  sufficienoy  of  air  in  the  summer 

season  for  the  pine  apple.    The  houses 

are  heated  by  hot  water,  with  separate 

sion  of  copies  of  many  of  bis  horticultural    boilers  and  pipes  for  each  division.     The 

dssigns.     We  prefer,  however,  so  &r  as    boilers,  i  i,  are  placed  in  a  recess,  about 

practinble,  to  give  specimens  of  houses    the  centre  of  the  back  wall — (ride6g.^i9) 
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— the  dimensions  of  which  are  2  feet 
6  inches  long,  1  foot  6  inches  wide,  and 
1  foot  8  inches  deep,  of  an  oblong  square 
form.  There  are  two  pipes,  c  c,  attached 
to  each  boiler — one  near  the  top,  and  the 
other  at  the  bottom.  The  upper  pipe  is 
roimd  until  it  reaches  the  front  of  the 
house,  when  it  forms  a  square  of  12  inches 
broad  by  4  inches  in  depth.  The  lower 
pipe  is  circular,  and  4  inches  in  diameter. 
The  pipes  convey  the  water  from  the 
boiler  across  the  ends,  and  along  the 
front  of  the  house,  to  tJie  reservoirs,  d  d, 
which  are  of  the  same  dimensions  as  the 
boilers,  and  are  fiUed  with  water,  flowing 
from  the  boiler,  as  the  pipes,  reservoirs, 
and  boilers  are  placed  all  on  the  same 
level,  and  filled  about  equally,  within 
half  an  inch  of  the  top,  so  as  to  allow 
room  for  circulating  the  heat  regularly 
from  one  end  of  the  house  to  the  other. 

''  These  houses,  or  compartments,  are 
capable  of  containing  seventy  fruiting 
pine  plants  each.  The  atmosphere  of  the 
house  may  be  kept  regularly  from  60°  to 
65°,  in  the  severest  weather,  without 
consuming  more  than  three-fourths  of  a 
bushel  of  coals  to  each  division,  or  a 
bushel  and  a  half  to  the  two  compart- 
ments." Mr  Forbes  has  heated  these 
houses  from  75°  to  80°,  when  the  external 
temperature  fell  to  28°  of  frost  «  The 
fermenting  leaves  in  the  pits  also  assist  in 
keeping  up  the  temperature.  The  pipes, 
boilers,  and  reservoirs  in  each  contain 
about  140  gallons  of  water.  When  the 
fires  are  first  lighted,  the  furnace  and 
water  being  then  cold,  it  takes  about  an 
hour  to  heat  the  water  to  1 30° ;  but  when 
it  is  once  heated,  after  the  first  night, 
it  may  be  raised  to  the  same  temperature 
in  twenty  minutes ;  as,  from  the  volume 
contained  in  the  apparatus,  it  will  retain 
its  heat  for  nearly  twenty-four  hours, 
consequently  the  water  is  about  milk- 
warm  when  the  fires  are  lighted  in  the 
afternoon.  In  the  winter  of  1829,  the 
self-registrating  thermometer  indicated 
28°  of  frost  two  different  nights  that 
season,  which  afforded  ample  means  of 
ascertaining  the  power  of  the  hot  water ; 
and  as  both  divisions  of  the  pinery  were 
then  at  work,  the  fires  were  made  up 
both  nights  at  five  o'clock  in  the  evening. 
One  of  the  compartments  was  regulated 
at  eight  o'clock,  at  70°  and  the  other  at 
60°.    The  dampers  were  then  shut  close, 


so  as  to  confine  the  heat  about  the 
boilers,  and  prevent  it  from  escaping  out 
of  the  chimney,  but  no  fresh  fuel  was 
added  after  five  in  the  evening.  The 
next  morning,  at  eight  o'clock,  the  divi- 
sion that  was  left  at  70°  the  previous 
night  had  lost  10°,  and  the  other  that 
was  regulated  at  60°,  only  5°,  during  the 
night.  This  lapse  of  fifteen  hours,  with- 
out any  fresh  fuel  being  added,  and  that 
when  we  had  28°  of  frost,  is  a  sufficient 
proof  that  the  hot  water  has  adequate 
power  to  answer  all  horticultural  pur- 
poses in  the  most  inclement  season,  when 
the  apparatus  is  properly  constructed, 
and  is  of  a  sufficient  magnitude  for 
giving  out  caloric,  according  to  the 
size  or  area  of  the  house  which  it  is 
intended  to  heat  The  furnaces  are 
attended  from  the  shed  behind,  in  which 
are  also  placed  cisterns  for  supplying  the 
houses  with  water." 

These  houses  are  very  complete  in  their 
general  details.  We  would,  however,  in- 
crease the  number  and  size  of  both  back 
and  front  ventilators,  and  place  the  latter 
lower  down,  so  as  to  be  opposite  the  hot- 
water  pipes,  for  reasons  given  in  section 
Ybntilation,  to  obviate  the  necessity  of 
opening  the  doors  in  warm  weather. 
We  would  also  dispense  with  the  bed  of 
leaves,  and  employ  a  tank,  to  be  heated 
by  merely  taking  a  branch  pipe,  a  few 
inches  in  length,  from  the  end  ones,  both 
at  bottom  and  top;  and  as  we  have 
shown,  in  section  Boilebs  and  Fifes,  the 
inutihty  of  square  pipes,  we  would,  were 
a  house  to  be  built  upon  this  principle, 
substitute  round  ones.  The  reservoirs 
may  also  be  dispensed  with,  and  a  simple 
bend  substituted,  as  occupying  less  room, 
and  being  furnished  at  less  cost 

It  has  been  objected  to  this  style  of 
house,  that  the  front  or  parapet  wall, 
being  of  brick,  looks  heavy,  and  that 
upright  glass  frumes  should  be  substi- 
tuted. There  is  undoubtedly  some  truth 
in  this;  but  it  shoidd  be  taken  into 
consideration  that  Mr  Atkinson  had  in 
view  only  an  economical  structure,  and 
one  at  the  same  time  sufficient  for  the 
object  in  view, — and  in  this  he  succeeded 
most  completely.  Glass  fronts  would  no 
doubt  look  lighter,  but  they  would  at 
the  same  time  entail  a  very  consider- 
able expense,  and,  except  for  appearance, 
would  be  of  no  use  whatever,  as  any  one 
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acquainted  with  the  effects  of  the  rays  of 
light  or  Bolar  heat  is  well  aware.  The 
absence  of  front  sashes  is  one  of  the 
essential  points  in  Mr  Atkinson*s  im> 
provements  in  hothouse-building,  so  far 
as  economical  fruit-houses  are  concerned. 
The  annexed  ground-plan,  fig.  450, 
shows  a  pineiy  upon  the  same  principle 
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as  the  last,  only  so  far  altered  as  to  show 
the  boiler  in  the  centre  of  the  house 
instead  of  at  one  of  the  ends,  as  is  the 
usual  practice.  This  plan  is  sometimes 
adopted  when  the  pinery  is  large,  the 
pipes  extending  towards  the  front,  and 
circulating  both  to  the  right  hand 
and  to  the  left,  with  reservoirs  at  each 
end.  A  single  pipe  takes  the  water  to 
the  front,  and  delivers  it  into  a  square 
box,  frx>m  whence  two  upper  pipes  flow, 
and  the  colder  water  returns  again  to  the 
boiler  in  a  single  pipe  placed  under  them, 
which  cannot  be  diown  in  the  plan.  The 
intention  of  the  two  upper  pipes  is  to 
increase  the  radiating  surface.      From 


the  end  pipes  nozzle  ones,  h  b,  branch  off, 
and  deliver  the  hot  water  into  the  tanks 
a  a;  and  after  circulating  round  these,  it 
returns  to  the  boiler  through  the  lower 
pipe,  entering  it  at  c  c.  In  this  way  the 
tan  or  leaf  bed  is  dispensed  with  alto- 
gether. This  modification  of  Mr  Atkin- 
son's plan  we  have  exemplified  in  several 
pineries  built  under  our  direction,  both 
in  England  and  Scotland.  As  the  orifices 
of  the  upper  pipes  open  into  the  square 
box  at  d,  one  or  all  of  them  may  be  closed 
at  pleasure,  by  merely  inserting  a  wooden 
stopper— by  which  means  the  heat  can 
be  regulated  to  the  greatest  nicety,  and, 
with  stopcocks  on  the  nozzle-pipes,  top 
or  bottom  heat  may  be  had  as  may  be 
desired.  When  the  bottom  heat  is  to 
be  dispensed  with,  these  stopcocks  are 
to  be  ehut ;  and  when  the  top  heat  is  to 
be  reduced,  the  stopper  is  put  into  the 
flow  and  return  pipes.  The  tanks  are 
formed  of  brick  and  cement,  and  covered 
over,  at  the  height  of  the  breadth  of  a 
brick,  with  Wels^  slate  or  thin  pavement, 
— and  on  this  the  plants  are  set,  or  planted 
out  in  a  prepared  bed,  according  to  the 
mode  of  culture  adopted.  We  may  here 
also  remark,  that  this  house  may  be 
divided  by  a  glass  partition  in  the 
middle,  and  one  or  both  divisions  may 
be  wrought  at  the  same  temperature,  or 
at  different  temperatures;  or,  indeed,  one 
of  them  may  be  kept  quite  cold,  if 
desired.  These  houses  may  be  extended 
to  a  greater  length  than  that  shown  in 
the  plan.  If  it  be  desired  to  have  a 
passage  round  the  ends  and  front  of  the 
pits,  the  boiler  and  pipes  may  be  set 
lower,  and  the  passage  over  them  covered 
with  iron  grating.  By  increasing  the 
size  of  the  boiler  one-third  or  one-half, 
100  feet  of  pine  stove  may  be  completely 
heated,  both  as  regards  atmospheric  and 
bottom  heat — that  is  to  say,  leaving 
the  present  arrangement  as  it  is,  only 
carrying  out  the  two  ends  to  the  above 
extent.  Thus  two  pine-stoves,  by  placing 
a  glass  partition  from  back  to  front  be- 
tween tiie  two  pipes,  might  be  readily 
constructed. 

Bum^s  pine-house. — ^The  pine-stove  at 
Tottenham  Park,  Wiltshire,  is  the  inven- 
tion of  Mr  Henry  Bum,  one  of  the  most 
successful  cultivators  of  both  pines  and 
grapes  in  the  kingdom.  The  internal  pit 
is  filled  with  leaves,  into  which  the  plants 
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in  pote  are  plunged.  The  firont  and  ends 
are  pigeon-holed  walls  9  inohes  thick, 
and  round  them  linings  of  hot  duug, 
4  feet  wide,  are  kept  in  operation.  These 
linings  are  enclosed  wiUiia  a  pit,  and 
covered  over  with  oak  boarding,  which 
prevents  tiie  waste  of  the  dung,  as  well 
as  gives  the  whole  a  neat  and  orderly 
appearance.  This  botise  is  36  feet  long, 
and  12  feet  wide,  having  a  narrow  pas- 
sags  along  the  back  ;  and  alongside  of  it 
is  placed  the  smoke-flue,  which  goes  and 
returns  upon  itsel£  The  front  of  the 
roof  is  formed  of  iron  rafters  and  mahee ; 
the  back  part  of  it  is  opaque.  This  is 
altogether  an  exceDeut  bouse,  or  rather 
pit,  for  pines ;  but  we  think  it  would  be 
much  improved  if  the  amoke-flues  were 
removed,  and  hot  water  in  pipes  made  to 
oiroulate  round  the  front  and  ends,  the 
leaf-bed  within  couverted  into  a  hot- 
water  tank,  the  walls  built  solid,  and  the 
external  linings  discontinued  altogether. 
These  alterations  would  no  doubt  lessea 
the  labour  of  management,  and  give  the 
pit  a  neater  appearance,  as  well  as  eoono- 
mise  a  great  deal  of  dung,  which  could 
be  turned  to  an  aooount  equal  to  the 
extra  fuel  required  j  but  notwithstanding 
all  this,  we  question  if,  even  under  Mr 
Bum's  excellent  management,  better 
pines  would  be  grown  than  there  are  at 
present. 


ffeiuierton'spinvy.—F'ig.  i51  thegronnd- 

Flg.  4S1. 


?Ian,   and   fig.  452  the   crom  aection. 
'he  following  plan  and  deecription  of  a 


pine-store,  by  Mr  W.  Henderson,  nur-  beinghimself  not  onlyan  exoellent  prao- 

seryman,  Oiton,  near  Birkenhead,  were  tical    gardener,   but  a  man  of  general 

Jublished  in  "The  United    Gardeners'  intelligence  and  observation,  his  produo- 

oumaL"     Mr  Henderson  has  had  great  tions  are  entitled  to  all  respect     "Hie 

experiesoe  aa  a  garden  architect  j    and  woodcut  given  in  the  above  p«per  ia  upon 
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BO  small  a  scale  as  to  be  soarcely  intelli- 
gible ;  we  have  therefore  re-drawn  it  to  a 
scale  doable  the  size : — 

"I  have  been  long  impressed,  indeed  con- 
Tinced,**  says  Mr  Henderson,  '*  that  how- 
ever suocesBfiil  has  been  the  result^in  many 
caaes^  in  connection  with  the  tank  and 
open-gatter  system,  no  mode  of  heating 
can  be   considered  complete  unless  so 
arranged  as  that  either  a  moist  or  dry  heat 
may  be  obtained  or  modified  at  pleasore. 
To  efieot  this,  then,  you  will  see  that  the 
open  gutter  and  hot-water  apparatus  are 
combined  in  the  accompanying  plan.  The 
pipes  being  laid  in  the  gutter  e  c,  will 
TMulily  suggest  the  £Eicility  with  which 
the  atmosphere  may  be  charged  with 
moisture  :  or,  on  the  contrary,  when  a  dry 
heat  is  desired,  the  water  has  only  to  be 
withdrawn  from  one  or  either  of  the 
gutters^  just  as  may  be  deemed  proper. 
The    bottom  heat  to  the  plunging  or 
planting-out   bed   a,   is    communicated 
through  the  biick  arch  from  chamber  h. 
Brickwork  is  found  to  be  by  far  the  best 
medium — ^the  porous  material  being  a 
good  conductor,  as  well  as  a  guarantee 
that  no  accident  can  happen  from  over- 
heating the  roots ;  while  no  difficulty  will 
be  found  in  raising  the  temperature  of  the 
tan  or  soil  in  the  bed  to  75°  or  even  80°. 
The  pipes  laid  in  gutter  c,  in  front,  are  for 
supplying  the  necessary  heat  to  the  atmo- 
sphere of  the  house,  and  of  course  can  be 
wrou^t  frt>m  the  same  boiler,  with,  or 
independent  of,  the  pipes  in  the  chamber  h. 
A  rotatory  motion  is  given  to  the  air  in 
the  house— a  siphon  action  being  formed 
by  admitting  the  heavier,  viz.,  the  cooled 
air,  at  the  register   gratings  (c  c  c  in 
ground-plan,)    through   the  aperture  ^ 
which,  displacing  the  heated  air  in  the 
chamber,   escapes  through   the    higher 
cavity  «k    Thus  a  constant  circulation  is 
kept  up — an  object  so  desirable  and  so 
wcil  understood  by  all  practical  men,  but 
which  has   hitherto    been   very   much 
neglected.    As  it  is  intended  to  have  an 
early  crop  of  grapes  in  the  stove,  and  that 
the  vines  may  not  be  deprived  of  their 
due  period  of  rest,  but  at  the  same  time 
to  avoid  the  necessity  of  turning  them 
outside  of  the  house,  an  area  is  fbrmed, 
as  at  <^  where  the  vines  are  planted,  their 
roots  having  free  access  to  the  border 
through  the  arches  of  the  front  wall.    At 
the  proper  season  the  vines  are  detached 


from  the  training  wires,  and  carefully 
laid  down  in  the  area — a  shutter  being 
nicely  fitted  over  them  at  «.  The  front 
ventilators  at  h  being  opened,  a  circula- 
tion of  cold  air  is  admitted,  and  they 
remain  in  this  state  till  the  forcing 
season  comes  round  again." 

Reference  to  section  :  ''  a  bed  to  plunge 
or  plant  out  In;  h  hot-air  chamber;  c 
gutter,  with  pipes,  supplying  heat  to  the 
atmosphere ;  d  area,  where  vines  are 
planted  and  laid  down  during  the  season 
of  rest ;  e  a  closely  fitted  shutter  is  fixed 
here  while  the  vines  are  laid  down ;  / 
and  g  show  an  ofiEset  in  brickwork,  which 
carries  the  back  footpath ;  h  ventilators 
in  front  wall,  regulated  to  admit  or  shut 
out  air  from  the  area  d'y  i  descending 
air  cavity;  i; ascending  air  cavity;  x  floor 
of  potting  shed ;  r  cellar  or  root  store ; 
n  passage  to  ditto,  which  is  an  open  area, 
except  where  an  arch  crosses,  forming 
entrance  to  potting  shed  «;  o  boiler; 
p  surface  of  the  border." 

References  to  ground-plan :  a  a  hot- 
air  chamber ]  hh  area  for  vines ;  ce  c  c  c 
register  gratings,  to  regulate  air  to  hot- 
air  chamber ;  d  tank  for  water  from  the 
roof ;  e  stoke-hole. 

Bieton  pine-stave — fig.  453.  This  stnic- 
ture,  erected  by  Mr  Glendinning,  of  the 

Fig.  453. 


Chiswick  nursery,  is  complete  of  its  kind. 
In  some  particidai's  it  differs  from  those 
in  general  use ;  and  those,  we  hesitate 
not  to  say,  are  improvements — viz.,  the 
perforated  tube  c,  which  is  of  copper,  and 
nearly  parallel  with,  and  immediately  over, 
the  hot-water  pipes  in  front  "  This  pipe 
is  attached  to  other  pipes  connected  with 
amain,  which  supplies  some  fountains. 
There  is  a  considerable  pressure  on  this 
perforated  pipe,  which  is  movable,  the 
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vhole  leugUi  of  the  house,  with  the  hand, 
hj  means  of  a  union  joint ;  and  thua  the 
greatest  faciHtj  is  afforded  of  throwing 
water  like  rain  over  the  plants,  pathways, 
or  pipes,  to  produce  Bteam  at  pleasure. 
I  ought  to  ohserve,"  Mr  Glendinnii^ 
remarkB,  "  that  there  is  a  coil  of  pipe  in 
the   boiler,    through   which   the  wat«r 

C»  on  to  the  perforated  pipe,  and  thua 
mes  wanned  in  its  passage.  There 
is  another  pipe,  with  a  cock,  connected 
with  this  coil  of  pipe  in  the  boiler,  from 
whence  warm  water  can  be  drawn  during 
the  winter  months,  to  water  the  plants." 
— GLEHiUNNiNa'a  Practical  Hintg  on  the 
Caltart  of  the  Pine. 

Another  peculiarity  in  this  house  is  the 
opening  at  /  for  the  admissioa  of  cold 
air  from  the  front  passt^,  through  under 
the  back  bed,  to  the  area  under  the  back 
footpath :  this  tur  becomes  heated  from 
passing  over  the  hot-water  pipes  at  b,  and 
rises  through  the  iron  grating  e.  dd  are 
stone  shelves  for  strawberries,  French 
beans,  &c.  We  think  it  would  be  an  im- 
provement on  this  otherwise  excellent 
pine-house,  were  cold  air  admitted 
through  the  front  wall  in  the  direction  of 
the  dotted  line  bj  means  of  iron  or  earth- 
enware pipes,  whose  orifices  should  be 
level  with  the  ground  sur&ce,  or  slightly 
elevated  above  it.  Atmospheric  air  would 
thus  be  drawn  down  the  pipes  by  reason 
of  the  difference  of  temperature  at  both 
ends.  A  similar  arrangement  might  be 
made  in  the  back  wall,  and  carried  to 
such  an  extent  as  to  render  ventilation  by 
moving  the  glass  sashes  unnecessary. 

Hamilton't  improved  pine-gtove,  of  which 
fig.  454  is  a  section,  and  fig.  i55  a  ground- 
plan, —  Mr  Hamilton's  success  in    pine 


Fig.  4G4. 


culture  has  created  a  considerable  d^;ree 
of  interest,  and  we  believe  with  a  great 
degree  of  justice.  After  a  few  prelimi- 
nary remarks  as  to  the  advantage  of 


span-roofed  houses    for    pines,  Ac. — in 
which  opinion  we  most  cordially  agree 
with  him— he  proceeds  todeecribehis  stove 
as     follows : 
Tig. as.  —"The   im- 

proved stove, 
as  shown  in 
the  engrav- 
ing, is  accord- 
ing to  my 
views,  excepts 
ing the  lights, 
which  ou^t 
to  be  of  equal 
lengths.  The 
front  lights 
having  been 
previously 
made  for 
another  pur- 
pose, thereof 
was  therefore 
made  to  ac- 
cord with 
them."  In 
onr  figure  we 
have  repre- 
sented them 
all  of  the 
same  length. 
"  The  frt>nt 
lights  incline 
nearly  6  inches  to  the  foot :  ,this  angle 
causes  the  condensed  moisture  to  run  down 
the  glass.  More  light  is  generated  by  the 
span-roof,  provided  there  be  a  abwcp 
angle,  by  catching  more  of  the  sun's  rays, 
which  is  an  important  advantage  in 
favour  of  this  roo^  particularly  in  autumn, 
winter,  and  spring ;  and  in  summer  the 
sun's  rays  may  be  moderated  by  a  alight 
shade,  in  the  middle  of  very  bright  days. 
Half  the  house  next  the  boiler  is  occupied 
with  twenty-six  pine  plants:  they  are 
planted  out  in  a  compost,  which  consists 
of  the  refuse  of  the  ^irden,  such  as  cab- 
bage, tree,  pine,  and  vine  leaves,  sweep- 
ings of  walks,  ko.,  to  which  is  added  a 
little  old  mortar  and  a  few  broken  sticks, 
to  add  to  its  porosity,  with  some  old  pea- 
wood  at  the  bottom  as  drainage.  This 
constitutes  the  compost  for  the  pines,  in 
which  they  appear  to  delight ;  and  they 
are  intended  to  remain  for  years  undis- 
turbed, and  perfect  a  succession  of  fruit 
The  cultivation  of  the  pine  upon  the 
planting-out  system  is  comparativdy  of 


modem  date  in  this  oountiy.  We  be- 
lieve the  first  who  succeaafully  eetabliahed 
this  practice  was  M.  Lang,  gardener  to 
the  King  of  Bararia,  a  notice  of  which 
vill  be  found  in  the  fifth  volume  of  the 
"  Gardeners'  Magasdne."  Underneath 
the  pines  are  pmted  rhubarb  and  sea- 
kale;  the  other  compartment  is  well 
adapted  for  cucumbers  and  melons.  The 
compoet  is  laid  on  slates  supported  ou 
timber,  which  lie  across  the  pipes.  The 
slates  are  2  feet  wide  ;  between  each  is  a 
ncuit;,  for  tying  and  earthing  up  the 
plants.  Und^neath  the  slates  is  growu 
asparagus,  which  answers  admirably.  In 
the  sommer,  when  no  top  heat  is  wanted, 
the  pipes  at  e,  on  fig.  455,  are  plugged  up, 
and  the  hot  water  all  passes  under  the 
chamber,  to-  supply  the  bottom  heat  for 
the  pines.  The  flow-pipe  &om  the  boiler 
to  <  is  to  be  covered  with  a  slab,  (see  I  on 
section,)  or  it  may  be  covered  with  sand 
in  the  summer ;  and  if  kept  moist  it  will 
give  out  a  fine  humidity  to  tiie  plants. 
The  water  is  heated  by  a  common  round, 
open-top,  35-gallon  boiler:  the  price  is 
fivm  sixpence  to  serenpence  per  gallon. 
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The  flue  is  surrounded  with  a  cavity,  (see 
o,)  into  which  cold  air  is  admitted  tiumigh 
an  aperture  above  the  fiimace  door :  it 
pases  over  the  boiler,  and  enters  the 
house  above  the  flow-pipe ;  thus  a  cur- 
rent of  external  air  is  passing  into  the 
house  continually,  quite  moist  and  warm 
when  it  enters  the  house.  So  great  is 
the  command  of  moisture,  that  both  bot^ 
tom  and  top  heat  may  be  kept  saturated 
if  required.  So  economically  may  such 
a  stove  be  erected,  that  a  tolerable  house 
might  be  completed  for  £30,  sufQciently 
large  for  an  amateur." — Oultwv  of  the 
Pine  Apple. 

Beferencea  to  plan  and  section :  a  cham- 
ber ;  b  pillars  to  support  iron  bars ;  « 
pilJaiB  to  support  the  roof ;  d  pipes ;  a 
reservoirs  ;  /  path  ;  g  door ;  h  apertures 
to  let  heat  out  of  the  chamber  when  re- 
q^uired ;  i  lead  pipes,  with  three  perfora- 
tions, to  water  over  the  slates ;  t  strong 
sUtes,  supported  on  iron  bars ;  I  pipes 
cast  with  dishes ;  m  soil  j  n  flue  i  o 
cavity ;  p  ground-leveL 

The  Dalieitk  jyine-ttoea,  of  which  fig. 
456  is  a  cross  section  taken  through  the 


boiler,  are  four  in  number,  dedicated  to  floor  to  the  bottom  of  the  rafter.  They 
fitting  pines,  and  in  which  the  larger  are  ventilated  by  the  front  sashes  open- 
plants  are  placed — the  smaller  being  ing  by  sliding  past  each  other,  and  by 
fruited  in  pits.  These  are  all  of  the  same  wooden  ventilators  near  the  top  of  the 
site— namely,  40  feet  in  length  and  13j  back  wall.  These  houses  are  constructed 
in  width  witiiin,  and  9  feet  high  from  the  entirely  of  wood,  with  upright  glass  sashes 
VOL.  L  2  n 
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in  front,  which  are  remoTable ;  and  every 
alternate  top  sash  sUdes  down  for  ventilar 
tion. 

Both  atmospheric  and  bottom  heat  is 
obtained  from  hot-water  pipes ;— the  for- 
mer from  pipes  which  pass  from  the 
boiler  direct  to  the  fronts  and  extend  the 
whole  length  of  the  honse,  the  upper  one 
being  flat,  and  the  return  one  roimd ;  the 
latter  from  pipes  joined  to  the  cross  ones, 
passing  along  the  middle  of  a  vault,  under 
the  pine  beds,  to  the  ferthest  end,  where 
they  empty  themselves  into  a  large  reser- 
voir or  tank  left  uncovered,  frt>m  which 
a  copious  steam  is  perpetually  given  out, 
keeping  the  vault  in  a  very  humid  state. 
The  cold  water  returns  to  Uie  boiler  from 
this  tank  by  another  pipe,  placed  under 
the  flow-pipe  in  the  usuad  manner.  Stop- 
cocks are  placed  on  the  pipes  under  the 
vault,  by  which  the  quantity  of  water 
flowing  in  them,  and  consequently  the 
quantity  of  heat,  can  be  regulated.  Cir- 
cular holes,  4  inches  in  diameter,  are  cut 
in  the  pavement  forming  the  roof  of  the 
vault;  and  to  these  are  fitted  upright 
earthenware  tubes  of  the  same  cUmen- 
sions,  for  the  purpose  of  allowing  the 
superabundant  heat  from  the  vault  below 
to  rise  into  the  atmosphere  of  the  house. 
These  tubes  are  provided  with  large  cork 
stoppers,  and  are  placed  along  the  back 
and  front  9f  the  bed,  so  as  to  be  easily 
reached. 

This  vault  is  covered  with  Caithness 
pavement  in  large  pieces,  and  this  forms 
the  floor,  on  which  the  plants  stand  in  pots; 
and  to  prevent  them  drying  too  rapidly, 
they  are  plunged  in  half-decayed  leaves. 
It  has  been  asked  by  some,  if  the  plants 
did  not  suffer  from  dry  heat  when  set 
upon  this  pavement  ? — ^but  this  can  never 
be  the  case,  as  much  of  the  heat  which 
rises  from  the  vaults  passes  through  the 
joints  of  the  pavement,  which,  for  this 
very  puxpose,  is  laid  dry ;  besides,  much 
vapour  rises  through  the  tubes  used  for 
regulating  the  bottom  heat,  while  the 
pines  are  frequently  syringed  overhead : 
and  even  if  all  this  were  not  sufficient, 
the  bed  of  half-rotten  leaves  in  which 
the  pots  are  plunged  can  be  watered  if 
required. 

We  formerly  grew  aU  the  plants  in 
beds  formed  on  this  pavement  in  the 
planting-out  manner ;  but  have  of  late 
abandoned    this    to   a   certain   extent, 


and  use  laige  pots  plunged  as  above 
stated. 

£ach  house  had  a  separate  boiler  until 
lately,  when  we  were  induced  to  try  the 
experiment  of  heating  two  houses,  as  they 
stand  connected,  widi  one  boiler  about 
one-third  lai^ger  than  either  of  the  two 
removed — ^that  is,  3  feet  6  inches  long  by 
2  feet  in  breadth,  and  the  same  in  depth, 
and  with  one  fire  instead  of  two,  which 
reduced  both  the  quantity  of  fuel  and  of 
smoke  to  nearly  one-hal£ 

So  £ur  as  our  experience  goes,  this  is 
an  admirable  improvement  The  heat 
which  passes  the  boiler — ^and  this  is  no 
smaU  quantity— in  every  case  is  made 
with  the  smoke  to.  pass  along  a  flue  in 
the  back  wall,  (^  in  section,)  which  gives 
us  an  additional  amount  of  heat,  not  only 
in  the  pine-houses,  but  also  in  the  houses 
behind.  Since  the  substitution  of  one 
boiler  in  the  place  of  two,  we  have  placed 
a  damper  at  each  side  of  the  frimaoe, 
BO  that  we  can  turn  the  heated  air  and 
smoke  either  to  the  right  hand  or  the 
left,  often  changing  them  once  in  twenty- 
four  hours. 

A  footpath  passes  roimd  the  bed  on 
which  the  plants  are  set,  excepting  at  the 
end  where  the  pipes  cross  the  house.  This 
is  a  convenience  which  should  never  be 
neglected,  even  at  the  expense  of  making 
the  house  wider,  or  the  plant  bed  nar- 
rower, as  it  facilitates  the  operations  of 
watering  and  of  examining  the  plants, 
while  it  also  gives  an  opportunity  of 
using  the  space  over  the  pipes  for  forcing 
French  beans,  strawberries,  &c. 

As  these  houses  occupy  rather  a  pro- 
minent position  in  the  gardens,  front 
glass  sashes  are  used,  and  form  the  whole 
height  of  the  houses,  as  seen  firom  the 
wa&s  in  front— a  stone  plinth  of  6  inches 
in  thickness  being  placed  under  them — 
and  then  the  vine  border  is  finished  off 
to  that  level ;  for  it  is  to  be  observed 
that  vines  are  grown  and  trained  up  to 
the  rafters.  The  border  slopes  so,  that 
all  the  rest  of  the  front  wall  is  hidden, 
which  has  also  the  advantage  of  allowing 
the  vines  to  be  planted,  so  that  no  part 
of  their  stems  is  above  the  ground — ^a  ca- 
vity being  cut  in  the  stone  plinth  for 
their  reception. 

The  pilasters  or  mullions  between  the 
front  sashes  are  of  wood  and  stone  alter- 
nately—the former  being  movable;,  and 
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the  latter  fixed.  The  intention  of  this  is, 
that  while  the  vines  were  young,  the 
wooden  mullions  were  taken  out^  and 
conaequentlj  the  space  of  two  front 
sashes  was  opened  for  the  greater  fiici- 
lity  of  taking  out  the  Tines  when  their 
wood  was  ripened.  This  was  done  for 
seTeral  years  at  first  As  the  vine  stems 
grew  stronger,  and  more  likely  to  sustain 
injury  by  being  disturbed,  the  following 
plan  has  since  been  adopted  :^- 

Iron  brackets,  fig.  457,  are  placed  in 
the  front  wall,  and  remain  there  perma- 
nently :  upon  these  is 
laid  an  open  treUis, 
upon  which  French 
beans  and  strawberries 
are  forced  during  win- 
ter, and  chilies  grown 
during  summer.  When 
the  season  arrives  for 
wintering  the  vines,  a 
plank  3  inches  thick 
and  10  inches  wide  is 
laid  over  this  trellis. 
Into  this  plank  up- 
rights, are  mortised 
and  screwed  to  the 
under  side  of  the  rafter:  a  board  of 
the  same  width  is  half  checked  into 
the  uprights,  and  fastened  to^  the  wall- 
plate  by  thin  plates  of  iron  1  inch  broad. 
The  vines  are  then  pruned  and  taken 
down,  and  fisustened  to  the  mullions  in  a 
horizontal  direction.  The  front  sashes 
are  then  taken  out  of  their  places,  and 
set  into  the  spaces  thus  prepared  for  them 
within,  leaving  a  clear  space  of  10  inches 
along  the  whole  front  for  the  vines  to  lie 
horizontally  in.  The  3- inch  plank  over 
the  pipes  prevents ^he  heat  from  injuring 
the  vines.  When  the  season  for  bringing 
in  the  vines  returns,  the  frY)nt  sashes 
are  replaced  in  their  proper  position, 
and  felt  is  now  substituted  for  them 
within — ^thus  placing  the  vines  in  suffi- 
cient light  and  heat  for  causing  them  to 
break  their  buds  regularly  and  strongly ; 
which  they  do  better  in  a  horizontal  posi- 
tion than  in  a  vertical  one.  Additional 
heat  is  given  to  the  vines  when  neces- 
sary, w^e  in  this  state,  by  partially 
opening  the  felt  shutters  which  separate 
them  from  the  heat  of  the  house. 

The  vines  remain  in  this  position  until 
every  bud  has  broken,  and  extended  in 
length  from  2  to  3  inches.    The  whole 


of  the  framework  is  then  removed,  and 
the  vines  are  suspended  from  the  rafters 
in  a  slanting  direction,  where  they  re- 
main a  week  or  ten  days,  according  to 
the  season,  or  the  progress  they  make  in 
growth.  The  intention  of  this  is  to  mo- 
derate the  ascent  of  the  sap,  so  that  the 
buds  and  embryo  fruit  near  the  bottom 
may  not  be  robbed  of  their  share  of  food 
by  the  buds  towards  the  top  of  the  vine. 

During  eight  years,  we  have  found 
abundance  of  bottom  heat  frx)m  the  two 
4-inch  pipes  under  the  bed;  and  the  heat 
frx>m  them  is  at  all  times  moist,  as  a  con- 
stant evaporation  is  going  on  from  the 
large  reservoir  at  the  end ;  and  this  can 
be  increased  by  pouring  water  through 
the  tubes  by  which  the  bottom  heat  is 
regulated,  into  the  chamber  below. 

For  several  years  we  grew  pines  planted 
out  in  beds  formed  on  the  top  of  the 
pavement  which  covers  the  pipes  and 
vault  they  occupy.  We  however  aban- 
doned that  plan,  not  from  any  want  of 
bottom  heat,  but  because  of  the  untidy 
appearance  of  the  pit,  when  plants  here 
and  there  had  had  tiieir  fruit  cut,  (for  we 
do  not  adopt  the  Hamiltonian  system,) 
while  others  were  only  ^^  bloom,  and  the 
great  difficulty  of  getting  out  the  old 
and  exhausted  plants,  and  filling  up  their 
places  with  others,  without  broking  the 
leaves  of  those  that  were  already  in  the 
pit  We  now  grow  the  plants  in  rather 
large  pots,  and  set  these  on  the  pavement, 
filling  up  the  spaces  around  the  pots  with 
half-decayed  leaves. 

The  annexed  cross  section  shows  these 
pine-stoves  as  described  above :  a  the 
boiler;  J  the  flow-pipe;  c  the  return-pipe; 
d  square  flow-pipe  in  front,  having  a  cir- 
cular return-pipe  under  it;  «  floor,  of 
Caithness  pavement ;  /  bed  for  plunging 
or  planting  out  pines;  g  smoke-flue  in 
the  back  wall;  A  top  ventilators,  sus- 
pended by  weights,  and  moved  up  and 
down  in  a  frame ;  t  cistern  of  water,  sup- 
plied from  the  roo&  behind,  and  discharg- 
ing its  water  by  a  cock  over  the  boiler ; 
i  flow-pipe  under  the  bed ;  /  return-pipe; 
m  shelf  for  French  beans,  strawbe^ies, 
&c. ;  n  furnace;  o  stoke-hole. 

Several  plans  very  similar  have  been 
adopted  for  wintering  vines  grown  in 
pine-stoves.  The  foUowing  method  is 
one  adapted  to  houses  where  the  vines 
are  planted  low : — ^a  4-inch  wall  is  car- 
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ried  up  within,  parallel  to  the  front  wall 
of  the  house,  and  about  12  inches  from 
it,  and  a  little  higher,  in  order  that  the 
front  sashes,  when  taken  out  of  their  pro- 
per place  and  set  upon  it,  may  fill  up  the 
increased  space  caused  by  the  upward 
slope  of  the  roof.  The  vines  being  taken 
from  the  rafters,  are  laid  horizontally 
along  the  front,  and  exposed  to  the  open 
air,  but  not  fully,  as  they  have  the  pro- 
tection of  part  of  the  roof  above,  as  well 
as  a  slight  heat  from  the  pipes — all  of 
which  is  an  advantage  to  them.  Another 
modification  was  long  exemplified  in  the 
pine-stoves  in  the  kitchen  garden  at  Ken- 
sington Palace,  now  no  longer  existing. 
The  vines  planted  in  the  back  passage, 
and  trained  to  the  back  wall,  and  over 
the  passage  along  the  rooi^  were  com- 
pletely wintered  by  drawing  down  the  top 
sashes  about  3  feet— that  is,  the  breadth 
of  the  walk — and  setting  hot-bed  sashes, 
not  otherwise  in  use,  and  boards  on  the 
top  of  the  back  wall  of  the  pit,  and  so 
forming  a  partition  between  the  pine 
plants  in  it  and  the  passage  behind. 

The  Bamfard  Hall  pine-stow  is  upon 
the  span-roofed  principle.  This  is  not, 
however,  the  only  peculiarity  in  its  con- 
struction. It  is  25  feet  in  length  and  15 
feet  wide,  having  a  3-feet  walk  or  passage 
round  the  interior.  The  other  details 
will  be  better  understood  by  quoting  Mr 
Cherry's  description,  as  given  by  him  in 
"  The  Gardeners'  Chronicle."  We  should, 
however,  premise  by  stating,  that  the 
sides  of  the  roof  are  unequal — ^the  front 
rafters  being  11  feet  long,  and  the  back 
ones  6  feet;  by  which  we  understand 
that  the  longer  side  of  the  front  faces  the 
south.  ''It  is  fitted  up  with  a  shelf  at 
the  back,  3  feet  from  the  glass,  and  with 
another  in  the  front,  five  feet  from  the 
glass.  The  front  of  the  house  is  6  feet 
high  above  the  walk,  and  the  upper  por- 
tion is  glazed  to  the  depth  of  4  feet  At 
both  ends  of  the  house,  there  is  a  flight  of 
six  steps  from  the  front  walk  to  the  back 
one,  which  is  on  a  level  with  the  front  of 
the  pit  The  latter  stands  in  the  centre 
of  &e  house,  its  slope  corresponding 
with  that  of  the  roof;  but  instead  of 
being  heated  with  bark  in  the  ordinazy 
manner,  the  roots  of  the  plants  are 
warmed  by  means  of  hot-water  pipes 
passing  beneath  them.  For  this  purpose, 
the  pit  is  surmounted  by  a  boarded  stage, 


containing  four  shelves,  with  openings  in 
them,  to  receive  the  pine  pots  up  to  the 
rims.  Each  shelf  is  2  feet  in  width,  and 
capable  of  containing  nine  plants.  The 
hot-water  pipes  in  the  pit,  and  those  which 
warm  the  house,  are  on  the  same  level, 
and  communicate  with  each  other,  so  that 
only  one  fire  is  required.  These  pipes 
are  all  dished,  for  the  purpose  of  holding 
water  to  create  steam.  The  dishes  in  the 
pit  are  filled  by  means  of  1-inch  leaden 
pipes,  one  end  of  which  comes  through 
the  stage ;  and  these  are  filled  twice  eveiy 
day  witibi  hot  water.  There  are  also  six 
small  1-inch  iron  pipes,  about  18  inches 
long,  which  stand  upright,  and  are  screw- 
ed into  the  main-pipes  under  the  stage. 
The  tops  of  these  you  can  open  or  cloee^ 
according  as  more  or  less  moisture  is  re- 
quired." The  pots  used  for  fruiting  plants 
^  are  1 1  inches  wide  inside  at  top,  6  inches 
wide  at  the  bottom,  and  16  inches  deep, 
with  a  good  strong  rim  1  inch  wide;,  made 
quite  flat  (on  the  under  side  we  pre- 
sume) to  fit  close  to  the  stage."  The 
pipes  are  provided  with  throttie-valves, 
by  which  means  the  circulation  may  be 
stopped,  and  the  atmospheric  heat  thrown 
into  the  bottom  heat — at  leasts  such  is 
Mr  Cherry's  opinion.  We,  however, 
question  if  more  heat  is  in  reality  thrown 
into  the  bottom-heat  pipes  by  this  means. 
The  bottom  heat  is  said  to  be  easily  kept 
up,  by  these  means,  to  90°  or  95^  We 
learn,  also,  by  this  communication,  that 
young  pine  plants  are  grown  upon  the 
same  principle. 

Niven*3  pinery  and  vinery  combined, — 
This  structui^  is  the  design  of  N.  Niven, 


Fig.  458. 
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Esq.,  of  Dublin.  It  is  upon  a  principle 
different  from  most  others,  and  has  had 
its  share  of  oritidsm,  and  in  some  respects 
has  been  unfairly  dealt  with. 

Fig.  458  is  a  section  of  this  house,  a 
is  the  bot-air  chamber;  b  front  walk, 
alongside  of  which  run  hot-water  pipes ; 
c  back  walk,  also  with  hot-water  pipes, 
and  brackets  over  them,  on  which  the 
melon  and  cucumber  boxes  are  placed. 
Along  the  other  side  of  this  path,  but  in 
niches  cut  in  the  wall,  stand  tubs  or  boxes 
with  dwarf  Musa  plants,  the  foliage  of 
which  canopies  over  the  passage,  d  roof 
trellis  for  vines;  e  upright  supports  to 
which  melon  and  cucumbers  are  trained ; 
/  external  front  pathway,  to  preyent  the 
border  from  being  trodden  upon,  and  to 
protect  the  stems  of  the  vines,  as  wiU  be 
hereafter  noticed. 

Fig.  459  is  a  ground-plan  of  the  same 
house  on  a  smaller  scale,  and  also  of  the 

Fig.  459. 


heated  vine  border  in  front  a  is  pit  for 
pines ;  h  back  passage  showing  the  niches 
for  the  Musas ;  e  front  passage ;  d  vine 
border;  e  e  air-flues;  /  hot-water-pipe 
chamber  for  heating  the  border. 

This  house  is  60  feet  in  length,  14^ 
feet  in  breadth,  and  the  same  in  height 
from  the  floor-level  to  the  glass.  The 
roof  is  slightly  curvilinear,  and  of  metal. 


Bottom  heat  is  produced  by  introducing 
hot-water  pipes  into  the  chamber  usually 
filled  with  tan  or  leaves;  the  floor  of 
which,  being  made  quite  level,  is  rendered 
capable  of  holding  a  shallow  body  of  wa- 
ter to  produce  evaporation,  and  to  coun- 
teract the  drying  heat  of  the  hot-water 
pipes — a  judicious  arrangement  This 
chamber  is  roofed  over  with  Kyanised 
timber,  3  inches  broad  and  2  inches  deep, 
leaving  spaces  of  1  inch  between  them. 
Over  this  is  laid  about  8  inches  of  heat- 
absorbing  materials — as  brickbats,  stones, 
&c. — ^with  a  covering  of  fresh  turf,  the 
green  side  undermost,  and  over  all  2  feet 
of  half-decayed  leaves,  into  which  the 
pine  plants  are  plunged.  Mr  Niven,  like 
most  hothouse  builders,  till  of  late,  used 
timber  as  a  covering  for  the  heated  cham- 
ber, which  of  all  coverings  is  decidedly  the 
very  worst,  not  only  on  account  of  its  non- 
conducting properties,  but  also  from  its 
liability  to  decay — against  which  Kyan  s 
preparation  is  no  safeguard.  In  such 
cases  decay  goes  on  much  more  rapidly 
than  when  the  timber  is  exposed  to  the 
air,  and  placed  in  a  dry  atmosphere:  and, 
which  is  worse,  this  decay  is  going  on  un- 
perceived;  and  while  the  mind  of  the 
owner  is  trusting  to  the  in&llibility  of  his 
prepared  beams,  down  the  whole  mass 
comes,  carrying  with  it  his  whole  stock 
of  "  the  king  of  fruits." 

We  have  repeatedly  stated  in  the  vari- 
ous sections  of  tbis  work  the  danger  of 
employing  wood  for  such  purposes,  while 
slate  and  pavement  are  so  much  prefer- 
able as  to  durability,  and  less  expensive 
in  the  first  instance.  Mr  Niven  found 
that  it  took  four  days  to  heat  this  vault, 
and  the  plunging  material  above  it,  to  the 
temperature  of  100^  This  is  not  at  aU 
strange,  considering  the  obstruction  the 
heat  met  with  in  the  timber  covering.  It 
would  have  taken  two  days  to  have  heated 
the  whole,  even  had  slate  or  pavement 
been  used ;  but  this  is  no  objection  to  the 
principle,  as,  when  once  heated,  it  will 
retain  its  heat,  and  be  maintained  for  a 
long  time  with  a  very  gentle  fire. 

The  hot-water  pipes  are  so  arranged 
that  the  atmosphere  of  the  house  and  the 
pit  may  be  wrought  either  separately  or 
together.  Ventilation  is  effected  by  ven- 
tilators in  the  front  wall  and  also  in  the 
back,  which  admits  of  the  roof  being  un- 
broken— a  very  important  matter  when 
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metallic  roofe  are  employed.  The  vines 
are  planted  in  the  border  without,  and 
are  introduced  through  the  front  in 
rather  a  novel  manner.  ''At  each  side 
of  each  ventilator,"  says  Mr  Niven, 
"  there  is  an  opening  for  the  reception  of 
each  vine,  which  vine  is  planted,  not 
close  to  the  frt)nt  parapet  as  usual,  but 
4  feet  from  the  house,  and  then  taken  to 
it  under  a  front  pathway,  (/in  section,) 
in  narrow  boxes  which  are  made  with 
lids,  and  open  at  the  ends,  and  through 
the  opening  under  the  ventilator  to  the 
trellis  within."  This  part  of  the  arrange- 
ment deserves  particular  attention,  as  it 
provides  against  two  evils  often  attended 
with  the  most  serious    consequences— 


namely,  the  twisting  or  breaking  of  the 
stems  while  taking  them  out  or  putting 
them  into  the  house,  and  also  the  injury 
done  by  frost  to  the  exposed  parts  of  the 
stem  when  the  sap  is  rising  in  winter  or 
spring  in  the  case  of  early  forcing,  and 
before  it  ceases  to  flow  in  autumn,  in  the 
case  of  late  crops.  Both  these  evilsAre  com- 
pletely obviated  by  this  plan,  as  no  part  of 
the  vine  stem  is  at  all  exposed  to  the  air; 
and  the  radius  thus  obtained,  of  something 
like  4  feet,  besides  the  vddth  of  the  ven- 
tilator itself,  another  4  feet,  renders  the 
removal  out  or  in  of  the  vines  a  matter  of 
ease  and  safety. 

Fig.  460  is  a  longitudinal  section  of 
the  external  borders  of  this  house,  show- 
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ing  how  they  are  heated  by  hot  water, 
that  heat  being  derived  from  the  boiler 
employed  for  heating  the  interior,  a  pre- 
pared border  in  which  the  vines  are 
planted;  b  hot-water-pipe  chamber;  c  c 
air-drains. 

Fig.  461  is  a  section  of  the  same  border, 
and  walk  in  front    a  air-drain;  b  hot- 
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water-pipe  chamber;  e  drain;  d  walk  in 
front  of  border;  e  border;  /  pathway 
along  the  exterior  front  of  the  house, 
and  under  which  the  boxes  are  placed, 
for  the  stems  of  the  vines  to  lie  in,  as 
before  described. 

\.Mr  Niven  was  amongst  the  first  to 
carry  into  practice  the  theory,  long  ago 
laid  down,  of  the  advantage  of  heating 
vine  borders;  and  he  appears  to  lay  great 
stress  upon  its  application,  and  describes 
the  operation  of  the  plan  as  follows  : — 
''The  chamber  containing  the  pipes  is 
formed  along  the  one  end  and  frt>nt  only  of 
the  vine  border,  having  small  minor 
chambers  or  drains,  1  foot  square,  crossing 
it  at  regular  distances,  with  open  side  waUs, 
which  may  be  covered  over  either  with 


short  pieces   of  charred   timber,  long- 
shaped  bricks,  or  large  slates;  the  spaces 
between  these  minor  air-conducting  cham- 
bers to  be  filled  up  with  broken  stones  or 
brickbats.     The  whole  is  to  be  covered 
over  with  a  stratum  of  limestone  broken 
very  small,  and  then  by  a  firm  thick  turf 
with  the  grass  side  down,  over  which  the 
compost  is  to  be  laid  to  the  depth  of  2^ 
feet  next  the  house,  and  2  feet  at  the 
walk  or  chamber.    Thus,  whenever  the 
branches  of  the  vines  are  introduced 
inside  the  house,  the  valves  may  be 
turned  on  the  outside  pipes,  and  the 
requisite  temperature  obtained  for  the 
roots.  Calculating  according  to  the  ordi- 
nary principles  of  circulation,"  Mr  Niven 
"  considers  that  a  regular  current  through 
the  inner  chamber  will  be  the  result  of 
heating  the  air  in  the  pipe  chambers  in 
front,  and  also  that  the  heat  will  find 
ready  access  through  the  open  side  walls 
of  the  cross  chambers  amongst  the  stones 
and  brickbats  forming  the  ^ttom  of  the 
border  between.     At  the  same  time,"  Mr 
Niven  "proposes  having  a  small  plug- 
hole opening  opposite  tiie  end  of  each 
minor  chamber  tibrough  the  front  para- 
pet into  the  house,  so  that  at  any  time,  if 
found  requisite,  the  heat  derived  from 
the  outside  chambers  may  be  admitted 
into  the  body  of  the  house."    As  a  re- 
tainer of  heat  in  the  border  so  heated, 
Mr  Niven  very  wisely  proposes  to  have 
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the  sar&ce  ooVered  with  a  fev  inches  in  the  plEtnte— a  very  important  feature  in 
thickncsa  of  rotten  dung  or  learea,  which  all  kinds  of  ventilation.  Top  TSntiktiou 
will  not  only  resist  the  cold  during  is  accomplished  by  an  opening  in  the 
winter,  but  will  also  t«nd  to  keep  the  ridge  8  inches  wide,  and  eitending  the 
roots  of  the  vines  dry,  whole  length  of  the  house.     There  are 

Span-Toofed  pinery. — Fig.    462    shows    Tarioua  ways  of  opening  and  shutting 
the  section  of  a.  span-roofed  pinery,  the     this  part  of  the  ventilation— (ntda  section 
Kg_  452.  Vkntilation.)    In  the  house  in  question 

I  upon  a  simple  principle- 
iron  rod  extends  along  the 
ridge,  which  is  open,  as 
shown  above.  To  this  rod 
is  fixed  a  board  8  inches  in 
breadth,  which,  aa  the  iron 
rod  or  axle  is  turned  by  a 
handle  at  one  of  the  ends, 
,  revolves  with  it ; — and  when 
•  the  full  ventilation  is  on,  it 

stands  perpendicular;  when 
half  on,  obhquely;  and  when 
ends  being  placed  north  and  south.  To  entirely  shut,  quite  flat  To  prevent  the 
be  under  the  command  of  one  fire,  it  rain  from  entering,  a  fixed  coping  is  placed 
may  be  35  feet  in  length  and  17  feet  a  little  above  the  opening  of  the  ridge,  of 
wide  within,  and  8  feet  from  the  floor  to  a  semicircular  or  angular  form,  either  of 
the  ridge.  With  two  fires,  one  at  each  wood  or  cast  or  wrought  iron,  leaving  a 
end,  it  may  be  double  this  size,  or  70  feet  sptioe  of  6  inches  clear  aloi^  both  sides  of 
long.  Heat  is  appHed  by  the  tanks  the  ridge  ;  or  it  may  be  covered  close  at 
a  aaa,  hot-water  pipes  bb,  and  smoke-  t«p,  the  openings  of  Uie  sides  being  opened 
flue  e  under  the  pass^e.  Ventilation  is  and  shut  upon  the  Venetian  principla 
obtuned  by  introducing  cold  air  through  The  heated  air  and  smoke,  after  pass- 
tbe  side  mtlls,  and  close  to  the  ground-  ing  the  boiler,  are  carried  along  the  flue 
level,  through  earthenware  tubes  d  d,  e,  placed  in  an  lur-chamber  under  the 
3  inches  in  diameter,  and  3  feet  apart;  passaga  A  ventilator,  graduated  by  a 
These  tubes  have  an  opening  equal  to  revolving  plate  12  indies  in  diameter, 
half  their  diameter  on  their  upper  sides  and  opening  to  nearly  half  that  size,  is 
at  (^  to  allow  a  portion  of  the  air  to  placed  at  tiie  end  of  the  ur-chamber 
ascend  in  the  space  between  the  walla  nearest  to  where  the  fine  enters  it,  through 
and  tanks^  and  disperse  itself  into  the  which  a  current  of  atmoapherio  air  enters, 
house  under  the  hot-water  pipes.  The  and,  passing  along  above  and  by  the 
air-tubea  also  pass  under  the  tanks,  and  aides  of  the  flue,  becomes  moderately 
terminate  flu^  with  the  walls  of  the  heated,  and  is  admitted  into  the  house 
tanks  and  level  with  the  floor,  their  ori-  through  gratings  placed  in  the  floor  for 
fioes  being  furnished  with  a  revolving    the  purposa 

brass  ventilator  to  regulate  the  admission  The  pipes  extend  the  whole  length  of 
of  air  from  without  The  openings  at  the  house,  and  return  by  the  same  route 
the  external  ends,  being  in  a  hne  close  to  to  the  boiler.  The  tanks  are  of  brick  and 
and  parallel  with  the  side  walla,  an  opened  cement,  covered  with  pavement;  over 
and  shut  more  or  less  by  metaUic  stoppers  this  is  the  drainage  //  on  which  the  pots 
attached  to  the  lower  side  of  an  iron  bar  are  set,  or  bed  formed  if  the  plants  are  to 
extending  the  whole  length  of  the  house,  be  planted  out  The  passage  is  3  feet 
and  placed  immediately  over  the  open-  wide,  the  beds  7  feet  each,  including  the 
ings,  and  elevated  or  lowered  by  means  hot-water  pipes,  and  a  clear  space  of  not 
of  a  rack  and  pinion  attached  to  it  at  the  less  than  2  or  3  incites  is  left  between  the 
middle,  by  which  all  can  be  opened  or    pipes  and  the  wall. 

■but  wt  oaoe.  The  cold  air  admitted  Of  all  forms  the  span  roof  is  beet 
throDfi^  these  tubes  becomes  genially  adapted  for  the  culture  of  the  pine,  as 
heated  before  it  comes  in  conttwt  wiui    every  part  of  the  plant  requires  ihe  full- 
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est  exposure  to  the  light  and  air,  except 
during  the  hottest  and  brightest  sun- 
shine, at  which  times  slight  shading  may 
be  applied. 

The  span  roof  is  approved  of  by  Mr 
Fleming  of  Trentham,  one  of  our  most 
BuccessKil  pine  cultiyators.  He,  how- 
ever, constructs  his  roofe  slightly  different 
from  those  in  ordinary  use,  and  thus  rea- 
sons on  the  subject  in  a  communication 
in  The  Gardeners'  Chronicle :— "The  span- 
shaped  roof  is  the  best  for  obtaining  an 
abimdant  supply  of  light,  which  is  so 
essential  to  success;  but  instead  of  hav- 
ing the  ridge  over  the  centre  of  the  pit 
according  to  the  general  construction,  I 
prefer  placing  it  about  one-third  of  ilie 
pit's  breadth  from  the  back  wall,  as,  by 
this  arrangement,  it  forms  no  obstruction 
to  the  direct  rays  of  the  sun  &lling  upon 
aU  the  plants.  With  respect  to  the  width 
of  pits,  ours,"  says  Mr  Fleming,  "  are 
like  that  shown  in  the  section,  fig.  463 ; 


but  it  would  be  no  disadvantage  to  con- 
struct them  a  few  feet  wider,  as  the 
amount  of  light  which  enters  the  pit  is  so 
much  greater  in  proportion  to  the  dis- 
tance between  the  side  walls.**  His  pits 
are  12  feet  wide  in  the  clear.  Mr  Flem- 
ing also  prefers  the  circulation  of  the 
heated  water  to  be  carried  on  in  pipes 
instead  of  tanks,  considering  this  both 
more  efficient  and  economical  "It  is 
not  necessary,"  he  says,  "to  go  any  length 
into  the  arguments  on  the  subject,  but  it 
will  be  sufficient  to  state  that  the  water 
flows  more  freely  in  pipes  than  in  tanks 
or  gutters,  and  consequently  the  heat  is 
kept  up  with  less  labour  and  a  much 
smaller  expenditure  of  fuel.  In  addition 
to  this,  tanks  are  much  more  expensive 
in  their  first  construction,  and  are  objec- 
tionable from  the  irregularity  of  the  heat 


they  produce;  for  while  the  soil  imme- 
diately over  where  the  water  enters  the 
tanks  is  too  hot  for  the  health  of  the 
plants,  that  over  the  part  where  the  water 
re-enters  the  boiler  is  as  much  too  cold." 
This,  however,  we  have  not  found  to  be 
the  case.  "It  has  been  suggested,"  he 
continues,  "by  some,  that  the  heat  from 
the  close  pipes  would  be  too  drying. 
This,  however,  is  not  the  case— as  a  proof 
of  which  we  find,  when  removing  the 
soil,  roots  in  perfect  health  within  a  few 
inches  of  the  pipes.^  Mr  Fleming  objects 
to  tanks  and  gutters  on  the  following 
grounds,  and  finds  them  an  injury 
rather  than  a  benefit,  "as  the  moisture 
arising  from  the  tanks  is  condensed  in 
the  soil,  and  by  degrees  the  latter  be- 
comes so  saturated  that  in  a  few  months' 
time  it  is  totally  xmfit  for  the  healthy  de- 
velopment of  the  roots."  The  pipes  at 
Trentham,  (vide  section,)  "are  laid  on  a 
bed  of  ashes  or  gravel  about  18  inches 

below  the  surfeoe  of 
the  soil;  and  over 
the  pipes  is  a  ridge 
of  gravel,  the  crown 
of  which  is  12  inches 
from   the    sur&oe. 
The    intervals   be- 
tween should  be  fill- 
ed with  oak  leaves  to 
the  same  level,  thus 
leaving   12   inches 
of  soil"    ItwiUbe 
seen  by  the  sectian 
that   Mr    Fleming 
grows  his  plants  vezy  close  to  the  glass, 
the  sur&ce  of  the  soil  being  only  18 
inches  below  the  level  of  the  wall-plates. 
He  depends  greatly  on  ventilation,  and 
gives  it  as  his  opinion  that  this  is  one  of 
the  most  important  points  to  be  attended 
to.     "By  allowing  a  constant  and  free 
circulation  of  air  to  traverse  through  the 
pits,  and  taking  due  care  to  make  it  pass 
over  the  sur&ce  of  the  hot-water  pipes 
immediately  on  its  entering,  the  plants 
will  not  grow  nearly  so  large  as  they  are 
generally  seen  under  the  ordinary  modes 
of  cultivation;  but,  as  the  sap  is  more 
highly  concentrated,   the  strength  and 
vigour  of  these  small  plants  is  veiy  supe- 
rior to  the  lai^  rambling  ones  which  are 
grown  in  a  closer  atmosphere,  and  whose 
leaves  can  scarcely  support  their  own 
weight" 
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aflov-pipe,fortopheat;iretunidado.;  &oe  line  of  8oil;  ioak  leareej  i(  raised 
c  boiler ;  d  bottom-heat  pipes ;  e  e  venti-  path,  paved  ;  I  ground  line, 
ktora  ;/back  Bashee,  fastened  to  theridge  Fig.  464  represents  the  fi-niting  pine- 
Tjth  hinges;  y  ligbt  cast-iron  coluams,  stove  at  Poltalloch,  which  is,  in  aU  its 
12  feet  asunder,  to  support  ridge ;  h  sur-  details,  exactly  similar  to  the  melon  and 
Fig.  ui. 


encumber  houses  deecnbed  lu  their  pro- 
per place,  as  existing  in  the  same  estab- 
lishment ;  only,  in  this  case,  the  width 
and  height  are  increased.  The  following 
reference  to  the  figures  in  our  section  will 
mcwe  fully  expliun  the  principle  o  a  bed 
in  which  the  fi-niting  plants  are  either 
planted  out  in  the  soil  or  grown  m  pote 
and  plunged  in  gravel  or  other  porous 
material;  6&CaiQinesB  pavement,  form- 
ing the  bottom  of  the  bed,  supported  on 
the  10-inch  brick  piers  g  and  I,  and  also 
let  into  the  side  walls  at  m ;  c  e  the  vaults 
under  the  beds;  dd  the  flow  hot-water 
pipes  ;  «  e  the  flow  Bur&ce-pipe  for  heat^ 
ingthe  atmosphere; //the  return  pipes, 
g  g  10-inch  piere  for  supporting  the 
centre  of  the  beds ;  hhhh  lO-inch  piers 
for  snpporting  the  hot^water  pipes,  t« 
npri^t  tubes  set  in  pavement  to  r^ulate 
the  bottom  heat,  by  allowing  it  to  ascend 
into  tlie  bouse  when  too  strong  below, 
tk  polished  Caithness  pavement,  3  inches 
thii^  set  on  edge,  forming  the  sides  of 
the  passages,  vaultB,  and  beds ,  n  tubular 
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air-drains  showing  the  nozzles  through 
which  the  air  escapes  into  the  air-cham- 
ber under  the  passage,  and  is  admitted 
into  the  house  by  ornamental  iron  grat- 
ings set  m  the  floor  pavement  at  equal 
distances  ,  o  o  tubular  air-drains  in 
centre  of  cross  partition  walls,  giving  out 
air  through  the  bent  pipes  p  p  The 
section  shows  the  mode  of  bottom  venti- 
lation employed  not  only  in  the  fiiuting 
pine-house,  but  in  those  for  succession 
and  younger  pines,  and  for  melons  and 
cucumbers  also  The  internal  arrange- 
ments of  all  are  the  same,  excepting  that 
in  the  latter  they  are  not  so  lofty ,  the 
nse  of  the  roof  will  be  seen  at  t  g  g 
show  the  position  of  the  air-tubea  in 
passing  under  the  doorways,  after  which 
they  nse  up  to  the  level  of  the  beds. 
Two  ventilators,  each  2  feet  square,  are 
placed  m  the  front  or  end  of  eacb  house, 
and  have  been  already  noticed  ,  rain- 
water tanks,  supphed  from  the  roof,  and 
brought  down  from  the  gutters  at  the 
end  next  the  back  wall  in  3-inch  leaden 
2x 
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pipes  fixed  in  the  angle  formed  by  the 
partitions  and  back  wall,  are  placed  under 
the  pine  beds.  The  waste  water  from 
the  cisterns  is  conveyed  through  imder 
the  back  wall,  and  discharged  into  the 
main  drain  under  the  floor  of  the  cellars. 
The  ornamental  cast-iron  arches,  of  which 
there  are  three  in  each  house,  are  in- 
tended to  support  the  ridge  ventilators 
r,  and  the  inverted  arch  ties  the  roof  to- 
gether, and  supports  it  where  connected 
with  the  straining-bars  s  s,  and  to  these 
bars  the  astragals  are  also  secured;  ttt 
show  the  cast-iron  gutters  and  the  way 
the  houses  are  connected  together.  At- 
mospheric air  is  admitted  into  the  vaults 
under  the  beds,  by  which  a  constant  air 
motion  is  maintained  day  and  night. 
The  cisterns  are  6  feet  long  by  3  feet 
deep,  and  4  feet  in  breadth ;  and  should 
at  any  time  the  rain  water  be  found  m- 
sufficient,  provision  is  made  to  bring  it 
in  pipes  from  the  reservoir  marked  31  in 
ground-plan  of  garden ;  ornamental  cast- 
iron  gratings  extend  across  the  floor,  and 
are  each  6  inches  wide,  to  admit  the  air 
into  the  house  from  the  air-drain  pipes  oo; 
V  a  neat  ornamental  iron  grating  extending 
the  whole  length  of  the  roof,  as  a  security 
against  snow  falling  upon  the  lower  part  of 
the  adjoining  house,  which  is  much  lower, 
and  in  which  succession  plants  are  grown. 


§  3. — PEACH-HOUSES. 

In  general  construction  the  peach-house 
difiers  littie  frx)m  the  vinery,  save  in  the 
mode  of  arranging  the  trellises  for  training 
the  trees  to.  If  we  except  the  application 
of  tiie  span-roofed  and  curvilmear  forms, 
the  peach-house  has  undei^ne  much  less 
alteration  than  any  other  plant  structure. 

Kyle,  of  Moredun,  the  earliest  authority 
in  Scotland  as  a  cultivator  of  this  fruit, 
and  also  Speechly,  of  Welbeck,  who  may 
be  regarded  as  the  fitther  of  English 
forcing;  both  adopted  the  Dutch  mode  of 
building  houses  for  this  purpose.  The 
houses  built  by  Speechly  do  not  now  exist, 
but  those  of  Kyle  still  remain.  The 
annexed  diagram,  fig.  465,  will  show 
their  principle.  The  trees  are  trained 
against  the  back  wall  onfy,  as  a  security 
against  frost,  or  cold  draughts  blowing 
upon  them  through  the  laps  of  the  glass; 
they  are  heated  by  smoke-flues  along  the 


front,  and  making  two  or  more  turns  in 
the  back  walL   Where  the  houses  are  not 

carried  to  too  great 

Fig.  465.  a  length,  say  not 

/K    more  tiian  30  or  40 

J/^k     feet,  these  back-wall 

j^    ■     flues  are  useful;  and 

j^       H     as  the  trees  are  usu- 

j^  D     ally   trained    to   a 

jA^  ■     trellis  from  6  tol2 

^  U     inchesfrom  the  wall, 

■  H     ^^^   derive    great 

■D  11     benefit    from     the 

-*" mild  heat  given  out 

by  them,  and  cannot  be  injured,  as  they 
might  be,  if  planted  in  front  over  the  front 
flue,  whidi,  of  course,  will  alwavs  be  much 
the  warmest  Thegreatfaultofmesehouses 
is  imperfect  ventilation,  as  no  other  means 
are  employed  but  that  of  drawing  down  the 
top  lights,  or  by  having  a  few  panes  of  gLaas 
made  to  open  and  shut  near  the  top. 

Such  houses  are  extremely  economical 
in  erection,  and  well  fitted  for  early  forcing, 
being  6  feet  wide  at  the  bottom,  and  9  feet 
high;  and  were  they  heated  and  ventilated 
upon  modem  principles,  they  would  be 
all  that  could  be  desired  for  the  purpose 
of  early  forcing.  Were  it  not  that  some 
cultivators  insist  on  stripping  the  early 
peach-house  of  the  glass  sashes,  after  the 
crop  is  gathered,  and  some  also  while  it 
is  ripening,  the  whole  of  the  roof  might 
be  in  one  piece,  dispensing  with  the  ex- 
pense of  nifters  and  framed  sashes  alto- 
gether. On  this  subject  we  find  that  the 
opinion  of  Knight  was  quite  in  accordance 
with  those  of  many  of  the  most  eminent 
peach  forcers  of  the  early  part  of  the  pre- 
sent century,  who  removed  the  top  lights 
in  fine  days,  to  colour  and  improve  the 
flavour  of  the  frxdt;  and  again,  in  autumn, 
took  them  away  altogether,  for  the  pur- 
pose of  exposing  the  wood  to  the  full 
action  of  tiie  weather.  The  imperfect 
state  of  ventilation,  and  the  dark  houses 
crowded  with  large  rafters,  and  often 
glazed  with  bad  glass,  perhaps  inclined 
tiiem  to  adopt  this  plan.  With  all  these 
defects  remedied,  we  do  not  now  find  this 
practice  much  attended  to.  We  know 
that  this  system  is  still  followed  on  the 
Continent;  but  ^^  should  consider  the 
diflerence  between  a  Continental  autumn 
and  those  of  our  own  country.  Admitting 
that  the  practice  is  good,  the  lights  may 
be  made  movable,  without  altering  the 
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principle  of  the  house.  Our  own  opinion, 
however,  is,  that  uncovering  peaches, 
whether  early  or  late  forced,  is  of  little 
advantage  to  them  in  England,  and  cer- 
tainly much  less  so  in  Scotland,  where  we 
require  all  the  sun  we  have  to  mature  the 
w(K)d  and  buds  properly. 

The  Dntofa,  who  are  great  economists 
in  most  things,  have  adopted  the  most 
temporanr  of  all  structures  for  forcing  the 
peach.  A  triangular  heap  of  warm  dung 
is  fonned,  against  the  south  side  of  which 
a  wooden  frame,  about  15  inches  deep, 
and  of  a  length  and  breadth  sufficient  to 
cover  the  tree  intended  to  be  introduced, 
is  placed.  A  tree  is  selected  from  the 
walls  of  the  garden,  taken  up,  and  planted 
at  the  base  of  this  hotbed,  the  branches 
being  trained  to  a  trellis  &stened  within 
the  frame.  Sometimes  this  frame  has  a 
partition  of  thin  boarding  placed  between 
the  tree  and  the  dung  heap;  at  other 
times  a  partition  of  thick  coarse  paper, 
supported  on  a  frame  made  of  laths.  The 
object,  in  either  case,  is  to  prevent  the 
steam  frx>m  the  dung  injuring  the  blossom. 
A  glass  roof  is  put  on,  and  all  is  left  to 
the  effects  of  the  sun  and  the  warmth 
from  behind,  which  is  kept  up  by  con- 
stantly turning  and  renewing  the  mass  of 
fermenting  matter.  When  the  fruit  is 
gathered,  the  tree  is  again  removed  to  the 
wall  from  whence  it  was  taken,  and  in  two 
or  three  years  it  is  again  in  a  condition  to 
undergo  a  similar  process.  And,  in  the 
same  country,  peaches  are  forced  so  as  to 
ripen  by  the  middle  of  May,  in  deep 
fiames.  The  tree  is  taken  from  the  waU 
when  in  a  bearing  state,  and  planted  in  a 
box;  the  branches  are  Irainea  to  a  trellis^ 
close  on  the  bed,  which  is  formed  of  tan, 
and  brought  to  within  18  inches  of  the 
glass.  When  the  heat  of  this  bed  declinecf, 
it  is  revived  by  exterior  linings  of  dung. 
Sometimes  dung  is  used  instead  of  tan; 
but,  in  the  latter  case,  the  surface  of  the 
bed  is  covered  with  earth  or  tan  during 
the  time  the  trees  are  in  flower,  to  keep 
down  the  steam. 

Fig.  466  is  a  peach-house  heated  by 
solar  heat^  and  by  the  fermentation  of 
tan,  or  stable  manure  placed  in  the  pit, 
a,  upon  which  lettuce  or  strawbeny  plants 
are  set  in  pots,  and  often  planted  in  soil 
laid  over  the  fermenting  material  Basp- 
berries  or  cturants  are  usually  planted 
on  the  wrall  behind,  outside,  and  the 


Fig.  467. 


peach  trees,  which  are  permanent,  are 
jK„  AAA  trained  on 

Fig.  400.  -         .       .  jT 

the  inside. 
Ventilation 
is  sparing- 
ly admitt^ 
— and  that 
only       on 
warm  days, 
by  opening 
the    doors^ 
J.  orbydraw- 
^  ing  down  a 
part  of  the 
roof  sashes. 
Fig.  467  exhibits  the  section  of  an  early 
forcing  peach-house  veiy  much  used  in 

Denmark.  This 
is  an  improve- 
ment on  the  two 
preceding  ones, 
and  is  heated  by 
smoke-flues,  the 
undermost  sunk 
into  a  chamber, 
the  depth  of 
which  is  equal 
to  the  height  of 
the  flue.  This 
Ib,  no  doubt,  in- 
tended to  warm 
the  border  in 
which  the  roots  are,  as  the  trees  are  planted 
within  the  house— a  very  necessary  precau- 
tion in  a  climate  so  intensely  cold  during 
winter.  These  flues  are  veiy  properly  built 
detached  from  the  walls  and  soil,  as  well 
as  from  each  other.  The  part  of  the  roof 
sloping  towards  the  north  is  opaque,  being 
either  slated,  or  more  frequently  thatched, 
to  keep  out  the  cold,  and  also  to  give  head 
room  within,  and  greater  space  for  the 
foliage,  neither  of  which  could  be  efiected 
were  the  roof  to  rest  on  the  top  of  the  walL 
The  trees  are,  in  this  case,  trained  to  a 
trellis  near  to  the  glass — an  improvement 
also  on  the  last  example.  Another  mode 
of  peach-forcing  practised  in  Denmark  is 
described  by  the  late  Mr  Lindegaard  in 
"  Horticultural  Society's  Transactions,** 
vol.  V.  p.  320,  In  this  mode  the  forcing 
is  by  dung  heat,  the  trees  being  planted 
against  the  back  wall,  which  is  heated  by 
a  lining  of  dung,  and  the  roots  being  sti- 
mulated by  similar  means  in  the  area  of 
the  house. 
Fig.  468  is  a  section  of  peach-houses 
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very  much  used  in  Scotland  about  fifty 
years  ago;  and  certainly,  if  heated  by  hot 

water,  and  ventilated 
upon  modem  prin- 
ciples, it  is  one  which 
would  be  found  useful 
for  early  forcing,  and 
where  small  houses  are 
required.  These  houses 
were,  however,  badly 
ventilated,  the  toplights 
being  never  moved  un- 
less at  the  season  of 
stripping  the  glass  off  the  house,  already 
alluded  to.  The  only  means,  therefore,  of 
giving  air  was  by  allowing  the  front  lights 
to  slide  down  either  to  the  ground,  or 
less,  as  desired,  by  suspending  them  upon 
iron  pins  passing  through  an  eyed  screw 
in  the  side  rail  of  the  sash,  and  into  holes 
pierced  2  or  3  inches  apart  in  the  rafter. 
The  air,  therefore,  came  in  at  about  a  foot 
from  the  top  of  the  house ;  but  no  thorough 
ventilation  could  take  place,  as  there  was 
no  other  opening  for  the  exit  of  the  heated 
or  impure  air.  In  such  houses  we  have, 
however,  seen  splendid  crops  of  fruit. 

Mr  John  Hay,  and  others,  projected 
and  carried  into  effect  peach-houses  of 
quite  a  different  character.  They  carried 
the  fronts  perpendicularly  up  to  4  or  5, 
and,  in  some  cases,  6  feet  of  parapet  and 
glass,  and  the  back  wslUb  to  the  height  of 
15  or  18  feet  Such  houses  were,  and 
still  are,  very  excellent  for  late  crops;  but 
for  early  forcing  they  are  &r  inferior  to 
some  of  those  noticed  above. 

The  late  Mr  Atkinson  adopted  an  inter- 
mediate size,  and  succeeded  in  construct- 

J'ig.  469, 
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ing  very  useful  houses.    Fig.  469  is  an  ex- 
ample of  his  style,  which  was  executed  for 
the  Duke  of  Bedford,  at  Wobum  Abbey. 
It  is  thus  described  by  Mr  Forbes,  in 
"  Hortus  Wobumemds," — "  The  range  of 
peach-houses  here  is  placed  at  an  angle  of 
30°,  and  is  102  feet  long,  and  divided  into 
three  different  lengths;  the  middle  division, 
intended  for  the  earliest  forcing,  is  28  feet 
long ;  the  end  compartments  are  35  and 
39  feet  long;  the  width  of  the  house  is  12 
feet  in  the  clear ;  and  the  height  of  the 
back  wall  is  10  feet  from  the  floor-level  to 
the  top  of  the  rafter.    The  front  sashes 
and  parapet  wall  are  3  feet  9  inches  from 
the  ground-level  to  the  top  of  the  spout, 
or  water-gutter.     The  spout  serves  both 
as  a  plate  for  the  support  of  the  rafters, 
and  also  for  conveying  the  water  that 
falls  on  the  roof."     We  should  here  ob- 
serve that  these  houses  axe  metallic,  so 
far  as  plates  and  rafters  are  concerned. 
"There  are  also  small  piers  of  brickwork 
carried  up  from  the  foundation  of  the  front 
wall,  for  the  support  of  the  table  trellising, 
which  springs  from  within  12  inches  of 
the  wall:  this  space  is  reserved  for  the 
planting  of  the  trees  within  the  hou8e& 
Their  roots  extend  under  the  arches  of 
the  parapet  wall,  to  the  exterior  border, 
which  is  raised  about  1  foot  above  the 
level  of  the  adjoining  ground.     The  hot- 
water  pipes,  b  b,  are  also  supported  on 
piUars,  and  run  parallel  to  the  front  wall, 
at  2  feet  distance,  under  the  table  trellis- 
ing, to  the  extremity  of  the  compartment 
The  boiler  a  is  placed  in  a  niche  in  the 
back  wall,  and  is  attended  from  the  sheds 
behind,  where  the  furnace  is  supplied  with 
fiiel.     The  back  trellising  springs  from 
within  9  inches  of  the  back  wall,  and  goes 
up  in  a  sloping  position,  as  shown  in  the 
section — the  whole  trellis  being  composed 
of  iron  rods,  and  the  meshes  left  about  6 
inches  wide.     The  roof,  ends,  and  front 
lights  of  these  houses  are  all  constructed 
with  cast-iron  rafters  and  wall-plates ;  the 
sashes  with  wooden  frames  and  copper 
bars,  and  glazed  with  crown  glass-— by 
which,  in  a  roof  of  this  kind,  more  sun 
and  light  are  admitted  in  March,  when 
they  are  so  essential  to  early  forcing,  than 
one  composed  of  wood  will  admit  in  ApriL" 
Such  is  Mr  Forbes's  opinion. 

"A  peach-house  for  the  earliest  for- 
cing," Nicol  says,  "to  be  heated  by  one 
fire,  acting  either  by  smoke-flues,  or  by 
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bot  water  or  Bteam,  may  be  of  any  length 
between  30  and  40  feet^  8  or  9  feet  wide, 
and  12  feet  high.  It  should  have  no  up- 
right glass.  The  parapet  maybe  about 
18  inches  in  height,  and  the  rafters  should 
rest  immediately  upon  it  The  intention 
here  is  to  train  the  peaches  and  nectarines 
up  the  roof  in  the  same  manner  as  vines, 
only  a  little  nearer  to  the  glass,  and  none 
against  the  back  wall.  The  front  flue, 
steam,  or  hot-water  pipes,  may  run  within 
2  feet  of  the  parapet,  and  should  return 
by  the  back  wall,  being  separated  from  it  by 
a  3-inch  cavity.  The  parapet  and  front 
flues  or  pipea  must  stand  on  pillars  3  feet 
deep  imder  the  ground-level,  in  order  to 
give  full  scope  to  the  roots  of  the  plants.'* 

The  original  early  peach-house  of  At- 
kinson was  much  such  a  house  as  that 
just  described — with  this  addition,  that 
ventilation  was  eflected  by  openings  in 
the  front  parapet,  and  also  in  the  back 
wall  near  its  top,  both  provided  with  the 
means  of  opening  and  shutting. 

The  late  peach-house  of  Nicol  he  pro- 
poses to  heat  by  one  Are ;  and  no  peach- 
house  should  be  larger  than  one  Are  will 
heat — as  the  fruit,  unlike  the  grape,  must 
be  used  when  ripe  j  for  the  present  state 
of  our  horticultuxul  knowledge  does  not 
extend  so  far  as  to  enable  us  to  keep  it 
longer.  Such  a  house,  therefore,  should 
not  exceed  "  40  or  45  feet  in  length,  13 
or  14  feet  wide,  and  14  or  15  feet  high. 
It  may  either  have  or  not  have  upright 
glass  in  front,  which  should  not,  however, 
exceed  4  or  4^  feet  in  height^  including  the 
parapet  The  flues"  (or  hot-water  pipes) 
*"  may  be  conducted  as  above  specified  for 
the  early  houses.  The  intention  here  is  to 
train  the  trees  on  trellises  against  the  back 
wall,  and  likewise  half-way  up  the  roof,  in 
the  manner  of  vines,  so  that  it  may  be 
termed  a  double  peach-house  ;'*  or  the  trees 
in  front  may  be  trained  as  standards. 


Fig.  470. 


The  late  Mr 
Loudon  suggest- 
ed (but  we  are 
not  aware  if  the 
plan  has  been 
carried  into  ef- 
fect) a  house  for 
early  forcing  of 
40  feet  in  length, 
8  feet  wide,  and 
12  feet  high— 
"  the  glass  to  be 


in  two  planes,  each  plane  forming  an  angle 
with  the  perpendicular  of  15°,  and  formed 
into  sashes,  fig.  470,  hinged  at  their  upper 
angles,  and  opening  outwards." 

And  for  a  house  for  a  principal  crop,  the 
same  ingenious  authority  also  suggested 

™^  471  *  polyproso- 

^•^^-  pic  roof,  with 

the  sashes 
opening  on 
the  principle 
of  Venetian 
blinds,  fig. 
471. 

That  these 
forms  of 
roofis  have 
advantages 
is  quite  clear 
— ^but  whether  these  advantages  are  equal 
to  the  extra  expense  of  construction,  and 
liability  to  derangement  afterwards,  may 
be  questioned. 

The  peach-houses  at  Dalkeith,  of  which 
a  section  is  given,  fig.  472,  are  all  12  feet 
in  width  within,  varying  in  length  from 
30  to  32  feet,  and  10  feet  high  at  the 
back.  They  are  heated  by  hot-water 
pipes  placed  in  a  chamber  under  the  level 
of  the  floor,  and  open  at  top.  Into  these 
chambers  cold  air  is  admitted  from  the 
outside  in  front,  as  shown  at  a,  fig.  373, 
and  further  explained  in  article  Ventila- 
tion, fig.  381 ;  and  these  openings  serve 
the  purpose  of  front  ventilation,  thereby 
avoiding  the  necessity  of  opening  the 
front  sashes,  unless  during  the  heat  of 
summer,  when  the  external  air  is  suffi- 
ciently  warm  to  be  admitted  with  safety 
to  the  foliage — an  improvement,  we  think, 
which  will  appear  sufficiently  obvious  to 
practical  men,  over  the  general  mode  of 
opening  the  front  lights  whenever  venti- 
lati(m  is  required,  and  whatever  may  be 
the  state  of  the  weather ;  for  we  all  know 
that  nothing  is  so  bad  as  allowing  cur- 
rents of  cold,  frosty,  keen  air  to  come  in 
immediate  contact  with  the  yoimg  and 
tender  shoots  and  foliage  of  plants  en- 
closed within  a  high  temperature.  Nor 
is  this  the  only  advantage  of  this  mode  of 
ventilation.  By  reason  of  the  difference 
of  gravity  between  cold  and  heated  air, 
the  cold  or  heavier  air  descends  through 
the  openings,  and,  displacing  the  heated 
and  lighter  air  in  the  chamber,  drives  it 
upwards  with  considerable  force,  creating 
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a  circulation  throughout  the  whole  house,  the  lower  and  front  part  only,  and  conaa- 
and,  at  the  same  time,  equalising  the  t«m'  quently  heat  those  parts  more  titan-  the 
perature  j  which,  without  this  agitation,  others.  The  pipes  being  pLioed  to  low, 
would  remain  in  a  sluggish  state  about  heat  the  borders  slightly  by  oonductaon ; 
F%.  02. 


and  thia  might  be  carried  to  a  consider- 
able extent  by  leading  flues  or  air-drains 
through  them.  The  pipes  are  also  out 
of  the  way,  and  a  useful  bottom  heat  is 
always  at  command,  as  plants  in  pota  or 
boxes  may  be  set  over  them.  The  lower 
part  of  tiiese  chambeia  being  water-tight, 
could  be  auppUed  by  a  small  pipe  from 
the  cistern,  so  aa  to  corer  a  portion  of 
the  lower  pipe.  A  genial  st^m  would 
at  all  required  times  be  thus  obtained,  and 
vapour  would  thus  be  given  out  more 
equally,  and  much  less  heated,  than  by 
evaporating  troughs  on  the  upper  pipes,  or 
by  throwing  water  on  them.  The  impure 
air  escapes  by  the  ventilators  in  the  top 
of  the  back  walL  The  trees  are  planted 
along  the  back  wall,  which  is  completely 
covered  to  within  3J  feet  of  tiie  floor ; 
others  are  planted  in  the  narrow  border 
between  the  air-chamber  and  the  front 
parapet  wall,  which  is  supported  on  piers, 
and  linteUed  over  with  stone;  and  under 
which  stone,  and  between  the  piera,  the 
roots  extend  themselves  to  the  external 
border.  The  trees  planted  in  front  are 
trained  to  a  curved  trellis  rising  from 


the  ground  and  falling  backwards;  and 
branches  both  of  them,  and  also  of  those 
in  the  back,  are  txained  to  the  gable  trel- 
lises suspended  under  each  alternate 
rafter — thus  giving  the  greatest  posmble 
extent  of  sui^kce,  and  the  leaat  poesible 
extent  of  shade. 

In  other  bouses,  the  gable  trellises  are 
omitted,  as  in  %.  473;  but  the  front 
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carved  trellia  a  is  retained,  aB  veil  as  the  at  the  bottom.    The  sashes  of  the  roof 

.  back  Tall  b  ;  and  onder  each  rafter  three  are  in  two  parts,  placed  on  a  parapet  wall 

couraea  of  wire  e  are  attached,  extending  18  inches  in  height,  and  resting  on  the 

from  the  top  end  of  the  rafter  to  the  iron  face  of  the  wall  behind.    Ventilators  are 

upri^t  d,  to  which  branches  are  trained,  placed  in  the  parapet  wall,  one  under 

In  addition  to  this,  three  coursea  of  wire,  every  saah,  the  whole  being  connected  with 

t,  eitend  from  end  to  end  of  the  house,  an  iron  axle  which  extends  the  length  of 

to  which  also  branches  are  trained.  each  division,  and  made  to  open  and  shut 

The  old,  and  now  almost  obsolete,  me-  Bimultaneoiisly  by  means  of  a  crank- 
thod  of  training  peaches  over  the  entire  handle  at  the  end  of  each  section.  Top 
roof  is  no  doubt  to  a  certain  extent  fa-  ventilation  ie  effected  by  letting  down  the 
Toorable  for  ripening,  colouring,  and  fla-  top  course  of  sashes  in  the  usual  manner. 
Touring  the  fruit,  but  not  to  any  greater  The  walls  were  originally  heated  by 
d^ree  than  the  last  two  methods  men-  smoke-fiueH,  which  still  exist,  and  afford 
tioned,  where  lur,  hght,  and  snnshine  can  all  the  artificial  heat  required,  as  the 
roach  every  part ;  nor  will  it  be  found  by  crop  is  not  required  to  be  early  ripened, 
calculation,  that  in  either  of  the  above  Had  this  range  been  constructed  without 
eiamples  given  is  there  a  loss  of  surfitce,  rafters  and  framed  sashes,  and  made  to 
bat  rather  a  very  considerable  gain.  In  consist  of  one  entire  roof  of  glass  and  as- 
fitting  up  trellises  for  peaches,  they  should  tragals,  with  ventilators  in  t£e  back  waU 
invariably  be  made  of  iron  or  copper  as  diown  at  fig.  114,  it  would  not  bave 
wire,  and  kept  as  near  to  the  glass  as  cost  half  the  money,  and  would  have  an- 
ahown  in  the  above  examples.  swered  the  purpose  as  efficiently.     As  it 

fig.  474  shows  the  end  and  port  of  the  is,  we  think  it  an  excellent  and  useful 

front  elevation  of  a  very  economical  and  range,  and  worth  the  attention  of  those 

full  range  who  wish  either  early  or  late  fruit  at  little 

**•  *'*                           of  peach-  eipenaa     Of  course,  in  the  former  case,  a 

_  ho  uses  range  of  hotr-water  pipes  in  front  woi^d 

>  re  oently  be  a  neceeeary  improvement. 

-  erected  by  ^aan-roo/edpeacA-htnuet  are  by  no  means 
"  0.  I^dal  a  new  feature  in  horticulture.  So  early  as 
_  B  r  u  o  e,  1805,  Loudon  has  figured  and  described 
r-  Esq.  of  one  that  existed  prior  to  that  date  in  the 
__  Falkland,  gardens  at  Dairy,  in  his  work  on  "  Im- 

-  Fifesbire.  provoments in  Hothouses."  Of  hisUlustra- 
~  Theyhave  tion  the  annexed,  fig.  47fi,  is  a  copy, 
-beenplac-  Fig.  MS. 
^ed  against 

ing  wall,  well  covered  with  peach  and 
nectarine  trees;  but,  as  is  the  case  in 
most  parts  of  Scotland,  frequent  dis- 
q>pointments  arose  frvm  the  late  spring 
EnMta  cutting  off  the  blomom,  ds  well  as 
by  the  uncongenial  autumns  to  which  we 
are  exposed  preventing  the  full  matura- 
tion of  the  buds  and  young  wood  at  that 
season.  Since  their  erection,  excellent 
crofs  have  been  secured,  and  accommo- 
dation found  upon  a  table  trellis  in  front, 
for  wintering  a  large  stock  of  planting- 

ont  things  to  furnish  the  splendid  Italian  ' ^ — ~" 

flower-guxlen  at  Nutbill,  in  the  immedi-  After  remarking  how  veil  the  peach  is 

ate  vicinity,  belonging  ^so  to  Mr  Bruce,  adapted  for  being  grown  as  a  standard 

and  of  which  our  Plate  XXIX.  is  an  illus-  onder  glass — in  w^ch  opinion  we  most 

tration.    These  peach-houses  are  of  wood,  cordially  agree  with  him — he  proceeds  to 

13  feet  high  at  the  back,  and  6feetvide  state  the  form  best  suited  for  this  purpose. 
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His  remarks  on  tliia  we  are  here  induced 
to  transcribe,  were  it  for  no  other  purpose 
than  to  show  how  completely  the  span- 
roofed  peaoh-houae  of  1800  aooords  with 
that  of  1851.  We  shall  use  his  own  words. 
The  fiist  thing  requisite  is,  that  the  house 
shall  be  glaes  on  all  sides,  in  order  to  admit 
light  to  every  «de  of  the  trees. 

"  That  this  may  be  best  effected,  it 
follows  that  the  house  should  be  niade 
of  an  oblong  form,  and  placed  south  and 
north,  aod  that  the  trees  should  be 
planted  along  the  middle  of  the  house." 

"  The  next  thing  is,  that  the  side  or 
upright  glasses  should  be  made  as  high 
as  possible,  iu  order  that  the  trees  may 
not  be  cramped  or  compressed." 

"  This  naturally  reminds  us  that  the 
house  should  be  of  a  considerable  height — 
at  least  12  or  14  feet" 

This,  of  course,  is  to  be  understood 
under  the  ridge. 

"  In  order  that  no  ground  in  the 
house  may  be  lost,  it  seems  preferable 
to  plant  dwarf  trees,  that  they  may  fill 
the  house  with  branches  r^ularly  from 
the  ground  to  the  roof" 

All  that  is  wanted  in  the  house  above 
figured  is  the  use  of  hot-water  pipes 
instead  of  flues,  and  our  mode  of  ventila- 
tion at  the  ridge. 

Fig.  476  is  a  section  of  another  span- 
roofed  peach-house.  This  bouse  is  60  feet 
Fig.  475. 


planted  as  usual  inside,  and  may  be 
trained  as  standards,  or  to  a  trellis  over 
the  whole  roof    The  roof  is  fixed. 

Of  the  advantages  of  span-roofed 
houses  for  peaches,  there  can  be  but 
one  opinion.  Prejudice  ha^  however,  to 
be  got  rid  of;  and  this,  as  in  all  oUier 
cases,  must  ultimately  give  way  to 
reason.  In  such  houses  peacbee  might 
be  advantageously  ^rown  in  large  pots 
or  boxes,  and  thus  a  long  season  of  Quit 
might  be  obtained  at  little  extra  trouble 
or  expense. 

The  best  mode  of  trdning  iu  a  span- 
roofed  house  is  unquestionably  that  of 
standards — one  row  of  taller  trees  along 
the  middle,  and  a  row  of  dwarfer  ones 
along  both  sides. 

The  annexed,  fig.  477,  is  an  internal  per- 
spective view  of  Crosskill's  (of  Beverley) 


long  and  15  foot  in  width.  It 
for  a  principal  summer  crop,  and  is  venti- 
lated by  openings  in  the  side  wall  2  feet 
long  and  10  inches  wide  in  the  clear. 
These  openings  are  placed  opposite  the 
hot-water  pipes,  but  the  side  sashes  may 
be  opened  also  in  mild  weather.  The  top 
ventilation  is  as  already  described  in 
section  Ventilation.     The    trees    are 


peach-house,  as  exemplified  at  Evering- 
ham  Hall,  Sunderlandwick,  and  elsewhere. 
The  trees  are  trained  over  the  whole  of 
the  back  wall,  and  another  set  to  a 
curved  trellis  occupying  the  front  of 
the  bouse.  Gable  trellises  might  be 
introduced  into  this  house,  under  each 
alternate  rafter,  with  advantage,  or  a 
branch  might  be  trained  under  each 
rafter  in  the  manner  of  vines,  and 
upright  shoots  might  be  trained  to  iron 
rods  rising  from  the  back  of  the  front 
trellis,  and  attached  to  the  rafters.  In 
either  of  the  two  last  ways  a  considerable 
addition  of  training  space  would  be 
secured,  and  the  fruit  produced  on  either 
would  be  superior  to  any  in  the  house, 
being  better  exposed  to  light  and  air. 
The  front  parapet  of  these  houses  ia  of 
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,  are    also   tie 

veDtilabnB,  both  at  front  and 
bocL  The  principal  &alt 
we  have  to  tliis  houae  ia,  that 
the  ftont  trelUa  is  t«o  br  from 
the  glan ;  and  this  mistAke  haa 
been  fidlen  into  to  avoid  ahad- 
ing  the  bottom  part  of  the 
back  vail,  the  least  important 
part  of  tite  whole  house.  The  ; 
back  part  of  the  front  treUia 
onght  to  have  been  mach 
bi^r  than  is  lepreaented  in 
the  figure. 

The     aocompaaying     dia- 
gram!, figs.  478  to  492,  show 
the  details  of  a  range  of  glass 
reoetiil;  erected  in  the  splen- 
did gardens  of  the  Duke  of 
Sutherland  at  Trentham.  Tb» 
conception  of  this  novel  and 
ingenioua  design,  as  well  aa 
the  execution  of  the  same,  is 
entirely  due  to  Mr  Fleming, 
vho  has  so  long  and  so  credit- 
ably Euperint^ded  the  hor- 
ticiiitoial  department  at  this 
princel}'  establishment.     It  ia 
difficult  to  determine  under  what  denomi- 
nation these  elegant  Btruotures  should  be 
classed— whether  they  should  be  called 
hothouses,  glass  corridors,  &o.    Their  ob- 
ject, however,  is  t«  secure  abundant  crops 
of  peaches,  cherries,  plume,  apricots,  and 
grapes,  or  similar  fruits,  at  a  much  less  cost 
than  thehuge  and  eipenaiveglass  houses  in 
general  usa  They  poeaeea,  beaidea  utility, 
other  merits,  of  vbloh  ele^mce  in  appear- 
ance ia  not  the  least    F^.  478  shows  a 
portion  of  the  ground-plan ;  fig.  479  the 
elevation,  showing  alternate  sashes  open. 
Figs.  480  and  481  show  the  rack  and 
pinim  at  the  centre  of  the  structure,  by 
which  the  opening  and  shuttdng  of  the 
front  Bashes  ia  effected— by  turning  which 
at  the  centre,  without  moving  fK>m  the 
i^t,  the  whole  of  the  movable  front 
sashes  are    acted  upon  simnltaneoualy, 
while,  as  will  be  seen  by  the  transverse 
section,  Sg.  483,  the  operator  has  only 
to  turn  himself  round,  and  by  a  turn 
or   two    of   the    handle,  d,  elevate   or 
depress  the  whole  of  the  aashes  along 
one  aide  of  the  roof;— thug  admitting 
vealilatioD  to  any  extent,  with  the  least 
posoble    amount  of  bvuble,  and  with 
ihe  greatest  degree  of  accural^.     Fig. 

VOL.  1. 


482  is  the  end  elevation,  showing  door- 
way, and  also  the  end  rafter  con- 
necting the  uprifi^t  hollow  oolumns 
with  the  brick  wall  behind.     Fig.  463  is 


Pig.  480. 
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transverBe  section,  showing  the  fuunda-  the  required  morement;  and  in  fig. 
tiona  of  back  486,  the  toothed  quadrant  a  is  shown, 
wall  a,  piera  for  which  r^^ulates  Uie  amount  of  ven- 
Bupporting  the  tilation,  as  well  as  mHlnf^tina  it  in  its 
elate  payement  a      Fig.  WS. 

forming  the 
passage  b,  as 
well  as  that  of 
the  piera  e,  up- 
on which  the 
iron  plate 
plinth 


space  b^ng  equal  to  the  breadth  of  two 

<k  the  front  Biuhee,  one  of  which  is  a  fix- 

J-    4go  tarerf,while 


proper  place.  These  cog-wheels,  wbicfa 
are  acted  upon  by  the  spiral  screws  at 
the  centre,  are  eJl  fixed  to  a  longitu- 
dinal axle  of  iron  bar,  extending  the 
Kg.4ea. 


;  miciroular 
bead/,  for- 
ming part  of  the  iron  plate  or  plinth. 
In  the  transveree  section,  fig.  483,  d  shows 
Tig.  iSL  tfaehuidle  of  a  lever 

placed  in  the  centre 
of  each  compart- 
ment, which,  work- 
ing in  an  iron  socket, 
fixed  in  the  back 
waU,  throws  up  the 
back  half  of  the  roof, 
for  the  purpose  of 
topventiktion.  This 
is,  however,  better 
seen  in  fig.  48d, 
where  the  spiral 
screw  ia  shown  at  a, 
-king  in  a  cog-wheel,  (,  which  gives 


whole  length  of  each  compartment :  one 
of  each  is  attached  to  the  centn  of  each 
movable  roof-saah,  so  that,  by  the 
operator  turning  the  lever  handle  at  the 


centre  of  the  structure,  each  of  the 
movable  roof-sashee  is  acted  upon  either 
for  depression  or  elevation,  thus  venti- 
lating the  whole  in  about  the  space  of  » 
j^  minute.    Fig.  487Bhow8th6 

—  *'  ■  .  rafter,  with  the  orifice  a 
r  for  the  longitudinal  axle  to 
work  into.  Fig.  488  is  a 
section  of  the  rafter,  half 
size.  f^g.  489  shows  the  bade 
gutter,  with  the  movable  sssh 
attached  to  it  by  ahinge  at  a. 
This  gutter  receives  the  water 
of  Uie  back  part  of  the  roo^ 
ae  seen  ift  the  end  elevation  and  b 
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section.  Fig.  490  shows  the  front  gutter, 
with  the  fixed  roof-sash  attached,  for 
receiving  the  water  that  falls  on  the  front 


Fig.  489. 


half  of  the  roof,  and  which  water  is 
carried  along  that  gutter,  which  forms  a 
plain  cornice,  until  it  is  carried  down 


Pig.  490. 


one    or   other    of  the    hollow    upright 
columns,  into  tanks  underground.    Fig. 


Kg.  491. 


491  is  a  section  of  one  of 
those  hollow  upright  co- 
lumns, with  the  necessary 
stops  for  keeping  each  sash 
in  its  proper  place.     Fig. 

492  is  a  section  of  the  cor- 
ner columns,  with  similar 

provisions,  but  of  a  large  size.    Figs.  480 
and  481  show  the  mechanical  appliances 

for  front  ventilation.     In 
^g.  481  is  shown  how  this 
^^p^s^^^^    is  secured  to  the  side-rail 
y  j        of  an  upright  sash,  and  fig. 

480  the  rack  and  pinion, 
which,  when  turned  round, 
either  draws  forward  or 
pushes  backthe  front  sashes 
into  their  places  again.  In  fig.  482  is 
shown,  by  the  line  behind  the  front 
uprights,  and  continued  under  the  roof, 
one  of  the  conductois  to  which  vines  are 
trained;  and  as  these  are  placed  at  10  feet 


Fig.  492. 
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distance  from  each  other,  their  shadows, 
or  the  amount  of  light  intercepted,  is 
quite  immaterial  to  the  trees  trained  on 
the  back  walL  This  trellis  is  also  shown 
in  the  elevation,  fig.  479.  The  hollow 
uprights  in  frt>n1^  and  the  rafters,  are  all 
of  iron.  The  glass  used  is  16  oz.  British 
sheet,  and  is  fixed  in  the  astragals  in  the 
usual  manner,  with  the  exception  that, 
instead  of  overlaps,  the  squares  meet  in 
Snow's  manner,  which  gives  the  struc- 
ture a  much  lighter  and  more  agreeable 
appearance. 

From  this  it  will  be  seen  that,  by  the 
movement  in  the  centre  of  the  house,  top 
ventilation  is  given  or  taken  away ;  while 
that  of  the  front  is  given,  reduced,  or 
totally  shut  oflF,  by  a  turn  or  two  of  the 
handle  of  the  rack  and  pinion  placed 
opposite.  As  an  economical  and  efficient 
mode  of  ventilation,  we  consider  this  the 
veiy  best  we  have  seen ;  while  the  whole 
structiu*e,  for  simplicity,  efficiency,  and 
economy,  meets  our  fullest  approbation. 


§  4 — CHERRY,  FIG,  PLUM,  AND  APRICOT 

HOUSE& 

The  forcing  of  cherries^  figs,  plums, 
and  apricots,  has  only  been  attempted 
upon  a  limited  scale  in  this  coimtry, 
even  in  the  gardens  of  royalty.  For  the 
most  part»  the  houses  in  which  the  cul- 
ture of  these  fruits  has  been  attempted 
have  hitherto  been  constructed  upon  the 
same  principle  as  vineries  and  peach- 
houses;  the  success,  therefore,  has  been 
various,  and  seldom  satisfactoiy.  That 
all  of  them,  with  the  probable  exception 
of  the  fig,  require  abundance  of  light  and 
ventilation  is  certain ;  therefore  the  kind 
of  buildings  best  adapted  to  them  must 
possess  these  requisites  to  the  fullest 
extent  As  curvilinear  or  span-roofed 
houses  possess  these  merits  more  than 
lean-to  houses  do,  they  are  no  doubt  best 
adapted  to  the  end  in  view. 

The  structure  represented  in  the  an- 
nexed diagram,  fig.  493,  we  consider  well 
adapted  for  this  purpose.  The  house  is 
624  feet  long,  and  15  feet  wid&  It  is 
heated  by  hot-water  pipes,  the  boiler  and 
stoke-hole  being  placed  in  the  middle  of 
one  end,  the  boiler  being  within  the  house, 
and  the  pipes  branching  from  it  to  the 
right  hand  and  to  the  left.    The  pipes  are 
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carried  parallel  to  the  side  walls,  and 
return  when  they  approach  the  door, 
which  is  placed  in  &e  centre   of  the 

Fig.  498. 


opposite  end.  Ventilation  is  effected  in 
cold  weather  by  opening  the  yentilators 
a  a  in  the  side  walls,  and  the  ridge, 
which  is  constructed  upon  the  principle 
laid  down  in  the  section  Ventilation. 

The  side  yentilators  a  a  are  3  feet  by  12 
inches  in  the  clear  opening,  and  are  fur- 
nished with  malleable-iron  frames,  fixed 
on  the  face  of  the  inner  side  of  the  side 
walls,  and  forming  a  margin  round  them. 
These  frames  are  forged  with  a  grooye 
three-eighths  of  an  inch  in  breadth,  and 
three-quarters  of  an  inch  in  depth  all 
round  their  inneredges-the  lower  grooyes 
being  furnished  with  two  small  iron  rol- 
lers each,  upon  which  rest  thin  plates  of 
sheet  iron  equal  in  size  to  the  yentilators, 
including  the  depth  of  the  grooyes.  These 
plates  are  neatly  fitted  to  the  frames, 
and  made  to  slide  along  the  rollers  by 
being  attached  to  an  iron  rod,  1  inch  in 
diameter,  extending  the  whole  length  of 
the  house.  This  is  acted  upon  at  one  end 
by  a  screw  or  worm,  which,  on  turning  in 
one  direction,  draws  each  of  the  sliding 
plates  more  or  less  forward,  according  to 
the  quantity  of  air  that  may  be  required. 
A  counter  moyement  shuts  them  up  again 
simultaneously.  Thin  plates  of  iron  are 
used  for  this  purpose,  as  being  more  dur- 
able, and  not  liable  to  swell  when  damp, 
as  well  as  not  liable  to  warp.  To  stiffen 
them,  howeyer,  without  much  increasing 
their  weight,  two  ledgers,  or  cross-bars  of 
iron  plate,  three-eighths  of  an  inch  thick 
and  an  inch  in  breadth,  should  be  fieistened 
to  their  inner  sur&ce,  of  such  a  length  as 
will  dear  them  of  tibe  top  and  bottom 
edges  of  the  frame.  This  yentilation,  it 
is  obyioufif,  may  be  increased,  from  an 


opening  of  half  an  inch,  to  the  whole 
extent  of  the  yentilator. 

In  warm  weather,  the  side-lights  b  may 
be  partially  or  wholly  opened,  and  may 
be  made  to  slide  past  each  other  as  in 
ordinary  cases,  or  hinged  on  the  north 
side,  as  exemplified  in  the  cheny-house 
at  Frogmore,  or  hung  on  piyots  at  their 
centres,  or  hinged  at  top  and  pushed 
outwards.  As  the  roof  is  intended  to  be 
fixed,  the  opening  in  the  ridge  must  be 
sufficiently  large  to  admit  of  a  free  cur- 
rent ;  and  as  by  this  mode  of  yentilating 
the  opening  extends  the  whole  length  of 
the  roo(  the  width  need  not,  eyen  in  this 
the  yery  extreme  case,  be  more  than  10 
inches.  The  tumblers  should  be  capable 
of  throwing  the  capping  to  the  height  of 
15  inche& 

A  shelf  for  strawberries  may  be  placed 
2Add;  but  it  should  not  be  close  oyer  the 
pipes,  as  is  often  done,  for  this  would 
interrupt  the  radiation  of  heat  upwards. 
The  trees,  we  would  propose,  should  be 
kept  in  large  pots  or  boxes,  so  that  they 
may  be  remoyed  when  the  fruit  is  ripe, 
and  be  replaced  by  others.  In  such  a  house 
figs  might  be  grown  throughout  the  year. 

Fig.  494  is  a  section  of  the  span- 
roofed  house  for  cherries  in  the  royal 

Fig.  494. 


gardens  at  Frogmore.  It  differs  little 
frt)m  the  preceding,  except  in  so  fiu* 
as  it  wants  the  lower  yentHation,  which 
we  hold  to  be  of  yery  great  importance, 
especially  during  the  early  part  of  the 
season,  when  the  winds  are  often  cold 
and  frosty,  and  not  in  a  fit  state  to  blow 
in  upon  the  tender  blossoms,  foliage,  or 
shoots.  The  ridge  yentilation  in  this 
house  is  just  as  it  ought  to  be — the 
opening  and  shutting  lid  of  the  yentila- 
tion b^g  hung  upon  a  centre,  by  which 
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means  ita  motion  is  eaalj  acted  upon  by  Tentilation  along  the  middle  of  the  side 

a  screw,  turning  the  axle  to  which  it  is  &t^  walls,  and  which,    we    would    propose, 

tachedj  and  as  this  axle    extends  the 

whole  length  of  the  house,  the  movement  ^-  ^^^ 

is  effected  &om  end  to  end. 

The  windows,  which  form  the  udes  of 
this  house,  are  moved  simultaneoudy, 
being  hung  on  pivots  at  top  and  bottom, 
opening  outwaras,  but  all  from  the  north- 
em  side,  so  as  to  prevent  the  entrance  of 
cold  winds.  This  movement  is  e&ectsd 
by  means  of  levers,  acted  upon  bv  a 

screw  at  one  end  of  the  house,  which  is  should  be  oonstracted  and  made  to  move 

on  the  termination  of  a  square  bar  of  upon  the  principle  lud  down  in  our  last 

iron  extending  the  whole  length  of  the  subject,  for  the  reasons  there  given, 

structure,  and   working  through  brass  R^arding  the  pontion  of  ue  trees  in 

rollers  fixed  upon  the  silL     Iron  levers,  such  houses,  our  own  opinion  is,  that 

working  on  pivots  at  their  junction  with  they  ought  all  to  be  in  a  portable  state, 

the  bar,  are  attached  to  it,  as  well  as  by  so  that  they  may  be  taken  oat  or  in  at 

joints  to  the  bottom  rul  of  the  windowa  pleasure.      Every  practical  man  knows, 

By  turning  the  screw  in  one  direction,  from  repeated  eiperienoe,  bow  uncertain 

the  square  bar  slides  forward  and  opens  a  wt  of  these  fruits  is — therefore,  if  the 

the  windows,  which  turn  on  a  ball-and-  trees  be  planted  out  permanently,   the 

socket  joint  at  the  same  time,  to  such  an  whole  season  may  be  lost ;  whereas,  if  a 

extent  as  may  be  desired.  stock  be  kept  in  tubs,  boxes,  or  large 

To  render  the  top   ventilation  more  pots,  in  the  quarters  of  the  reserve  gar< 

convenient,  an  upright  rod  of  iron  is  den,  trees  that  may  fail  to  set  their  fruit 

attached  to  the  one  which  extends  along  in  Uie  house  can  be  taken  out,  and  their 

the  ridge,  and  brought  down  by  the  side  places  supplied  with  others.    Such  is  the 

of  the  door  at  the  end  of  the  house,  so  as  practioe  of  many  of  those  who  force  these 

to  be  easily  reached.     This  is  furnished  fruits  for  the  IJondon  market ;  and  from 

with  a  crank  handle,  which,  acting  on  a  no  better  source  can  we  gather  correct 

worm    at   the    lower  end  of  this  rod,  information. 

moves  a  curved  lever  at  top  attached  to  Many  have  succeeded  in  fordng  these 

the  lid,  and  opens  and  shuts  the  latter  kinds  of  fruita  by  merely  coverii^  esta- 

instantaneously,  either  to  its  full  extent  blished  trees  on  the  garden  walls  with 

or  otherwise.     A  set  screw,  as  in  the  side  portable  wooden  frames  covered  with  glass 

windows,  keeps  it  at  any  elevation  re-  saahes,  which  are  removed  when  the  crop 

quired-  was  gathered.   Such  walls,  when  the  fruit 

Tim  bouse  is  50  feet  in  length,  1 6  feet  was  required  early,  were  flued ;  when  fruit 

wide,  and  10^  feet  in  height     The  front  was  wanted  only  a  week  or  two  before 

windows  are  4  feet  high,  and  a  stone  the  natural  seaaon,  the  solar  heat  was 

pavement    passage    runs    through    the  found  sufficient.      Portable  span-roofed 

middle  from  end  to  end,  in  which  the  houses  for  cherries  and  plums,  when  these 

doors  are  placed :  on  each  side  of  this  are  not  required  to  be  early  forced,  may 

passage  the  trees  in  large  pots  are  ar-  be  erected  in  any  well  exposed  part  of  a 

ranged.     We  have  shown  the  passage  garden,  and  the  trees  planted  perma- 

running  round  the  sides  of  the  house  to  uently  out  in  them,  because  the  wood  of 

admit  of  trees  of  larger  size  being  placed  theee  will  ripen  sufficiently  without  srti- 

in  the  centre.  ficial  heat.     Such,  however,  is  not  the 

A  house  of  the  same  form  and  dimen-  case  with  apricots    and    figs  crown  as 

dons  stands  at  some  distanoe  from  this,  standards,  especially  in  Scotland  and  the 

for  later  crops,  (vuk  ground-plan  of  Frog-  north  of  England — hence  it  follows  that 

more  gardens,  Plate  X.)  th^  must  be  always  trained  to  walls ; 

Fig.  495  is  an  external  view  of  this  and  whatever  covering  may  be   placed 

very  elegant  structure,  to  which  we  have  over  them,  when  so  circumstance*!,  must 

taken  the  liborty  of  adding  a  system  of  be  of  the  lean-to  form.    In  both  cases, 
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the  stracture,  excepting  that  of  the  para- 
pet wall,  should  be  portable,  and  removed 
when  no  longer  required ;  or  the  parapet 
walls,  hot-water  pipes,  &c.,  as  well  as  the 
superstructure,  may  remain,  the  sashes 
only  being  removed^  and  that  principally 
for  the  purpose  of  their  being  employed 
in  covering  late  peaches,  or  ripening  the 
finer  kinds  of  pears  by  the  agency  of  solar 
heat  only. 


§  6. — ^TROPICAL  FRUIT  HOUSE. 

In  a  first-rate  garden  a  house  for  rais- 
ing tropical  fruits  should  exist;  few, 
however,  have  been  dedicated  to  this 
purpose  in  this  coimtry.  As  glass  is  now 
cheap — ^the  price  of  which  hitherto  pre- 
vented even  the  most  opulent  from  enjoy- 
ing many  of  the  most  delicious  fruits  of 
the  tropics — ^we  see  no  difficulty  now  in 
having  the  guava,  custard  apple,  banana, 
bread-fruity  coffee,  jack-fruity  lee-chee, 
loquat,  mango,  mangosteen,  plantain, 
tamarind,  &c.,  cultivated  to  greater  per- 
fection (as  is  the  case  with  the  pine)  iiian 
they  are  to  be  found  in  their  native 
countries.  The  ginger,  sugar-cane,  and 
similar  herbaceous  plants  might  also  be 
cultivated;  and  the  valuable  spices,  the 
clove,  cinnamon,  camphor,  allspice,  and 
nutmeg,  brought  to  useful  perfection. 
We  do  not  mean  to  say,  that  the  latter 
five  spices  can  be  cultivated  artificially, 
even  in  sufficient  quantity  to  supply  the 
wants  of  the  owner ;  but  that  the  others 
may  be,  is  beyond  a  doubt  Such  a 
structiire  as  is  exhibited  in  the  sec- 
Fig.  496. 


tion,  fig.  496,  (which  is  designed  for  the 
groimd-plan   fi,    in    fig.    21,)    may   be 


considered  sufficient  for  a  garden  and 
family  of  the  first  order.  This  house  is 
62^  feet  long,  and  20^  wide.  It  is  here 
shown  as  a  curvilinear  structure,  rising 
from  the  parapets  a  a,  and  ventilated  by 
openings,  6  5,  along  the  sides  for  the 
admission  of  air,  and  by  an  opening  along 
the  whole  length  of  the  roof  at  c,  upon 
tJtie  principle  exhibited,  fig.  389,  in  section 
Ventilation.  As  all  lofty  hothouaes 
hitherto  built  have  been  defective  in  top 
ventilation,  we  have  shown  that  portions 
of  the  roof  are  to  be  made  to  slide  down, 
BA  otdd;  and  these  are  to  be  drawn  up 
and  down  by  a  double-line  roller  and 
pulleys  fixed  to  the  ridge-boards,  upon  the 
principle  shown  in  article  YfNTiLATiOKy 
as  adopted  in  the  conservatory  of  the 
Botanical  Society  of  London.  We  would 
propose  that  all  the  trees  and  plants  in 
such  a  house  should  be  grown  in  large 
pots  and  boxes,  being,  with  most  practicfil 
men,  convinced  that  planting  out  trees 
of  difficult  culture— as  most  of  those  in 
question  are — ^in  borders,  however  care- 
Mly  prepared,  leaves  them  subject  to 
accidents  at  the  roots,  which  are  in  no 
way  BO  easily  detected  and  remedied  than 
when  the  trees  are  treated  as  we  have 
recommended.  That  a  degree  of  genial 
bottom  heat  is  of  great  advantage  to 
such  trees  and  plants,  we  know  firom  long 
experience ;  and  to  supply  this  in  the  most 
convenient  way,  and  in  the  least  objec- 
tionable manner,  we  would  heat  the  floor 
they  stand  upon  as  shown  by  Mr  Glen- 
dinning  in  section  Tank-Heating,  fig. 
262.  The  radiation  of  heat  from  the 
eight  courses  of  pipes,  as  shown  at  e  e, 
wUl  be  sufficient  for  excluding  cold  from 
the  glass  stu*&ce ;  but  that  it  would  be 
sufficiently  poweifril  to  heat  the  laige 
volume  of  air  towards  the  centre  of  the 
house,  particularly  during  winter,  we 
very  greatly  doubt  A  flow  and  return 
pipe,  to  be  used  in  cold  weather,  is 
placed  along  the  centre  of  the  house 
in  an  air-chamber  covered  with  cast- 
iron  gratings.  Hot -water  gutters,  as 
shown  in  the  example  alluded  to,  should 
therefore  be  employed  ;  and  as  these 
of  necessity  should  be  placed  under 
the  floor  level,  a  separate  boiler  should 
be  devoted  to  heating  Uiem.  The  stoke- 
holes and  boilers  ^ould,  in  the  case 
before  us,  be  set  at  the  end  next  the 
back  wall^  and  the  return  of  the  pipes 
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should  be  near  to  the  door  of  entrance. 
And,  still  further  to  economise  fuel 
and  to  give  additional  heat,  the  spaces 
under  t^e  footpaths  may  be  (although 
this  is  not  shown  in  the  section)  made 
into  chambers  extending  the  whole  length 
of  the  house,  and  their  sides  built  on 
the  hollow-wall  principle,  to  prevent  loss 
of  heat  by  absorption.  In  these  a  double 
set  of  smoke-flues  could  be  built,  through 
which  the  smoke  and  heat  which  passes 
the  boiler  could  be  made  to  travel,  in- 
stead of  being  carried  up  at  once  into  the 
walls  as  elsewhere  suggested.  The  smoke 
would  pass  up  one  of  these  flues  and  re- 
turn by  the  other,  and  be  finally  let  into 
the  wall-flues.  Indeed,  throughout  the 
summer,  it  might  all  pass  off  in  that 
manner.  As  the  furnace  is  placed  at  the 
end  of  this  house,  and  in  the  centre  of 
the  end,  by  means  of  a  damper  being 
placed  at  each  side  of  the  fimiace,  the 
smoke  and  heated  air  could  be  directed 
into  the  flues  under  the  footpath  on  one 
side  of  the  house  through  the  day,  and 
into  those  of  the  other  side  at  night;  and, 
as  theflues  and  brickwork  around  would  be 
charged  with  a  very  considerable  amount 


of  heat,  that  heat  would  continue  to  be 
given  out  long  after  the  direction  of  the 
smoke  and  heated  air  had  been  changed. 

The  footpaths  should  be  of  iron  grat- 
ing, to  allow  the  heated  air  to  rise  into 
the  house;  and,  to  facilitate  this,  a  small 
supply  of  cold  air  might  be  admitted  from 
over  the  fiimace,  to  aid  in  driving  out 
that  which  is  heated  in  the  chambers 
imder  the  floors. 

Tropical  fruits,  for  their  cultivation  to 
perfection  in  this  coimtry,  for  the  most 
part  require  a  greater  degree  of  light 
and  sun  than  those  we  have  been  in 
the  habit  of  growing  hitherto.  There- 
fore, a  house  upon  the  curvilinear  prin- 
ciple, as  exemplified  in  our  figure,  we  con- 
sider the  most  eligible  for  the  purpose. 

Attempts  have  been  made  in  various 
places  in  England  to  cultivate  certain  of 
these  fruits,  and  considerable  success  has 
attended  the  experiment.  The  only  house 
of  any  size  we  have  seen  entirely  appro- 
priated to  this  purpose  is  that  built  a  few 
years  ago  by  the  late  Duke  of  Northum- 
berland at  Sion,  and  in  which  many  of 
these  fruits  have  attained  the  greatest 
perfection. 


CHAPTER    VII. 


PLANT-HOUSES. 


§  1.— CONSERVATORIES. 

The  erection  of  conservatories  may  be 
considered  the  highest  grade  in  horticul- 
tural architecture ;  in  them  elegance 
of  design  must  be  blended  with  cultural 
utility — architecture  becomes  the  asso- 
ciate of  horticulture.  It  is  difficult  to 
draw  the  line  between  the  conservatoiy 
and  the  greenhouse — ^both  are  conserva- 
tiye  in  t^eir  principles.  We  must  be 
content  to  take  them  according  to  the 
usual  acceptation,  and  consider  the  former 
as  dififering  from  the  latter  in  being  larger 
in  size,  and  having  the  plants  or  trees 
planted  in  prepared  borders,  instead  of 
their  being  grown  in  pots  and  set  upon 
stages  as  they  are  in  the  latter.  Conserva- 
tories are  eiUier  tropical  or  extra-tropical. 
In  the  former,  the  plants  of  India  and 
the  tropics  are  cultivated ;  while,  in  the 
latter,  those  brought  from  more  tempe- 
rate countries  are  kept  The  situation  of 
the  conservatory  may  be  on  the  lawn  or 
in  the  flower  garden,  but  not  in  the 
kitchen  or  fruit  garden;  and  in  such  situ- 
ations it  should  be  a  detached  btiilding, 
and  glass  on  all  sides.  It  is  often  also 
attached  to  the  mansion,  and  forming 
part  of  it,  as  at  the  Deepdene  in  Surrey, 
and  the  Grange  in  Hampshire,  to  both  of 
which  highly  architectural  residences  the 
conservatory  forms  a  useful  and  appro- 
priate appendage.  They  are  often  de- 
tached, as  at  Alton  Towers,  Sion  House, 
the  lai^  one  at  Chatsworth,  that  at  Dal- 
keith, and  others.  In  style  they  vary 
like  other  buildings;  but  they  should 
always  be,  particularly  if  attached  to  the 
mansion,  of  the  same  style  of  architec- 
ture. This  rule  is,  however,  not  always 
attended  to;  for  that  at  Sion  House, 


designed  by  Fowler,  is  in  the  Italian  style, 
that  at  Alton  Towers  in  the  Grecian  or 
Eoman,  and  that  at  Chatsworth  of  no 
particular  style  whatever.  There  is,  how- 
ever, attached  to  that  princely  residence 
a  large  and  excellent  conservatory,  quite 
in  accordance  with  our  views,  as  forming 
party  as  it  were,  of  the  house. 

Architecturally  speaking,  there  is  no 
impropriety  in  ^is;  but,  horticulturalljr 
speiEJdng,  a  very  great  deal.  In  such  cases 
it  were  better  to  place  the  conservatoiy  at 
the  very  extremity  of  the  buildings,  and 
to  connect  it  with  the  mansion  by  a  glass 
corridor  of  a  height  and  in  a  correspond- 
ing style  with  the  conservatoiys  elevation. 
This  would  produce  the  architectural 
efiect  wished  for;  and  the  conservatory, 
extending  beyond  the  line  of  front  eleva- 
tion, and  placed  rather  in  rear  of  it,  would 
not  mar  the  efiect^  as  it  would  be  consi- 
dered an  independent  building.  This 
corridor  should  have  its  roof  fixed,  and 
the  front  windows  movable,  so  that  thej 
might  be  taken  away  during  summer 
if  desirable.  The  wtdl  of  the  corridor 
should  be  covered  with  camellias,  oranges, 
and  similar  hardy  evergreen  plants, 
planted  in  the  soil  imder  the  floor,  which 
should  be  covered  with  polished  pave- 
ment or  encaustic  tiles.  This  corridor 
would  form,  as  it  were,  a  long  narrow 
conservatory  when  viewed  from  the  living 
room  with  which  it  should  be  connected, 
and  doubtless  would,  even  when  seen  in 
perspective,  have  a  less  grand  and  impos- 
ing effect  than  a  broader  and  more  spa- 
cious structure;  but  it  would  be  calcu- 
lated to  afford  a  great  amoimt  of  enjoy- 
ment to  the  lover  of  plants,  as  well  as 
great  variety  in  passing  along  it  towards 
the  conservatory.    It  would  also  offisr  an 
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eiceUent  means  for  taking  eiercise  ia  bad  tbe  breaks  in  the  building;  and  firom  die 

weather,  and  also  become  an  interesting  conservatory  it  may  be  continued  to  the 

promenade  at  all   times.     There  is  no  ^tables,  or  to  any  other  place  of  usual 

neceasity  that  such  a  corridor  should  be  resort 

carried  itswhole  length  in  a  direct  line—  The   oonservatoiy  at  the  Grange,  of 

it  may  recede  and  project  according  to  which  fig.  497  is  an  internal  view,  and 

Fig.  iB7. 


%  498  a  cross  section,  waa  built  from 
the  designs  of  C.  R.  Cockerell,  Esq.,  who, 
at  the  same  time,  greatly  improved  the 
maouon.     It  is  in  the  Grecian  style,  and 


is  TO  feet  jn  length  by  46  feet  in  breadth, 
and  21  feet  high.  We  do  not  introduce 
this  house  as  a  novelty,  but  as  being  one 
of  the  best  conservatories  we  have  seen. 
Its  proportions  are  good,  its  connection 
with  the  manuon  enjoyable,  its  details 
fuultlees,  and,  either  as  a  conservatory 
attached  to  a  mansion,  or  as  standing 
detached  on  the  lawn,  we  consider  it  a 
model ; — of  course  we  would,  in  the  latter 
case,  substitute  glass  for  the  opaque  wall 
that  connects  it  with  the  mansion.  Two 
beds  of  prepared  soil,  ench  15^  feet  wide, 
ore  planted  with  suitable  plants;  a  walk 


along  the  back  and  front  sides.    Along 
the  back  wall  is  a  border  16  inches  broad, 
iu  which  climbing  plants  are  grown  and 
trained  to  a  wire  treUis  to  cover  the  back 
wall.     At  each  pilaster   in 
Fig.  i&».       the  front  and  ends,  also,  there 
is    a    prepared    border,    in 
which    the    choicer    kinds 
of     climbing     plants      are 
planted  and  trained  up  the 
iron  columns  (fig.  449)  which 
face  the  pilasters.    A  glass 
door    opens  into    the    con- 
servatory  from    Lady   Ash- 
burton's  private  apartmente; 
and  the  principal  entrance, 
from    the    spacious    terrace 
without,     leads     through    a 
vestibule  in  which  large  spe- 
cimen plants  in  ornamental  tubs,  boies, 
and  pots  stand. 

In  the  recesses  of  the  windows,  be- 
tween the  pilasters,  stands  7  inches  high 
are  placed,  upon  which  small  plants 
while  in  bloom  are  set  "Under  these 
stands  are  the  ventilators,  which  admit 
the  heated  air  and  steam  together  or 
separately,  as  may  be  desired,  into  the 
house.  The  water  which  falls  from  the 
roof  is  conducted  through  iron  columns, 
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&g.  500,  whidi  mipport  the  roof,  into  a  the  beda  to  afford  bottom  heat  when  re- 
lu^  tank  under  the  portico,  and  brought  quired.     These  could  easily  be  regulated 
up  again  by  a  for-  by  proper  stopcocks  placed  on  the  maJoB, 
^"                     cing-pump  for  the  aild  could  be  reached  by  having  oma- 
supply       of     the  mental  brass  ventilatora  fixed  in  the  floor, 
house."  and  made  to  open  sufficiently  to  admit  a 
Those  parts    of  tunioook  key  for  the  purpose  of  turning 
the    roof  immedi-  off  or  on  the  circulation  to  the  beds  under 
ately       over     the  the  planta.     The  branch  pipes  should  be 
walks  are  covered  laid  amongst  the  drainage,  and  not  in  the 
with  double  plates  soil  of  the  border.     Sum  beds  might  also 
of    iron  enclosing  be  very  efficiently  heated    by  forming 
a  body  of  air,   to  brick-and-cement  tanks  under  them,  and 
I  prevent  the  escape  supplying  them  either  by  branch  nozzles 
;  of  heat;  and  over  from  the  mains  that  supply  the  columns, 
these  are  neat  iron  or  by  a  separate  set  of  main  pipes,  which' 
gratings,  so  that  any  would  be  better,  as  the  pressmv  of  the 
one  may  walk  along  water  in  the  columns  would  be  liable  ta 
to  repair  the  glass,  burst  the  tanks,  unleas  these  were  made 
paint,  &0.  Tentila-  exceedingly  strong.    Indeed,  it  ie  always 
tion  is  effected  by  better  to  have  separate  boilers  where  two 
opening  the  windows  in  front  or  at  the  objects  are  to  be  served,  as  in  such  a  case 
ends,  and  by  letting  down  the  top  roof  as  this.      In  ornamental  conservatories 
sashes.    It  is  heated  by  a  combination  of  such  as  this  is,  when  intended  for  tropical 
Sylvester's  hot-air  stove  and  steam  placed  plants,  it  will  be  found  exceedingly  useful 
in  chambers  under  the  floors.    From  the  to  have  el^ant  vases  distributed  through 
manner  in  which  the  roof  of  this  house  is  it :  at  times  these  may  be  occupied  with 
constructed,  it  will  readily  be  understood  single  specimen  plants,  but  their  legitd- 
that  any  extent  of  area  may  be  enclosed ;  mate  use  is  to  act  as  reservoirs  of  hot 
and,  in  this  respect,  it  approaches  very  water,  to  be  supphed  by  small  pipes  pass- 
closely  to  the  more  recently  invented  ing  up  through  them,  and  not  only  to  give 
ridge-and-flirrow  roof.     In  the  latter,  no  out  heat  by  radiation  from  their  sides,  but 
doubt,  half  the  number  of  columns  would  vapour  from  their  tope.     Vases,  however, 
suffice,  both  for  supporting  the  roof,  and  for  this  purpose,  should  be  metallic,   as 
also  for  taking  away  the  rain  water;  but  giving  off  heat  more  rapidly  than  stone, 
the  number  of  these  ia  no  disadvantage,  compoution,   or  earthenware ;  and  care 
as  climbing  plants  constitute  so  large  a  should  be  taken  that  they  associate  with 
portion  of  conservatory  decoration,  and  the  style  of  architecture  of  the  house, 
as,  for  want  of  such  conveniences  to  train         In  defining  wherein  the  oonservatoTy 
them  to,  they  are  much  less  cultivated  differs  from  the  greenhouse,  we  have  said 
than  they  deserve ;  for  amongst  them  above  that,  in  the  former,  the  plants  or 
some  of  the  most  beautiful  and  profuse  trees  are  planted  out  in  a  bordv  of  pr&- 
bloomers  are  to  be  found.     A  further  use  pared  soil.     This,  however,  is  not  abso- 
to  which  these  mi^t  be  put,  in  the  case  lutelyDecessary.nor  at  all  times  expedient, 
of  a  tropical  conservatory,  might  be  to  The  trees  or  plants  may  be  grown  in  largo 
use  each  alternate  column  for  taking  away  tubs,  boxes,  or  pots;  but  as  these  are  ia 
the  rain  water,  and  to  make  the  others  the  general  unsightly,  they  may  be  set  in  a 
means  of  heating  the  atmosphere,  the  hot  floor  sunk  under  the  level  of  the  walki^ 
water  ascending  up  the  centre  of  the  and  elevated  or  lowered  according  to  the 
column,  and  descending  down  the  sides,  depth  of  the  tub,  box,  or  pot — the  space 
The  heat,  by  this  means,  would  be  radi-  above  being  covered  with  portable  psnela 
ated  toall  parts  of  the  house.    The  con-  of  cast-irongrating  of  ornamental  pattern, 
ducting  pipes,  both  for  the  flow  of  the  bo  as  to  form,  when  arranged,  a  very  com- 
hot  water  and  its  return  towards  the  plete  flooring.      Or  the  boxes  may  be 
boiler,  should  be  placed  imder  the  walks,  plunged,  or  covered  witli  stones,  flints, 
in  a  detached  chamber,  and,  from  these  brickbate,  coarse  gravel,  &c.,  to  within  a 
pipes,  brandi  ones  might  be  carried  under  few  inches  of  the  floor  level,  and  finished 
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off  with  a  covering  of  clean  gravel,  moss 
frequently  renewed,  or  any  other  similar 
contrivance,  to  hide  the  cases  in  which  the 
trees  are  planted — cleaving,  however,  the 
sorface  of  the  soil  exposed  to  view,  for  the 
purpose  of  watering  and  for  the  admission 
of  air  to  their  roots.  By  these  latter  means 
they  will  appear  as  if  planted  out  in  the 
general  effect,  but,  at  the  same  time,  be 
capable  of  removal  when  fresh  arrange- 
ments are  deemed  expedient,  or  of  being 
taken  to  some  other  house  in  the  event  of 
sickness,  or  totally  removed  to  give  room 
to  others  more  valuable.  When  the 
stronger  and  more  robust  growing  plants 
are  planted  in  a  bed  of  prepared  soQ,  which 
is  in  general,  in  conservatories,  made  too 
rich  and  too  deep,  they  outgrow  all 
bounds;  even  the  house  itself  is  not  sufi&- 
cient  to  contain  them.  They  injure  or 
destroy  their  less  vigorous,  and,  very  often, 
more  valuable  neighbours,  and,  after  a 
year  or  two,  they  tiiemselves  have  to  be 
cut  out  and  thrown  away,  after  having  de- 
stroyed all  around  them,  by  overshadow- 
ing  them,  and  robbing  them  of  their  share 
of  nourishment  at  the  roots.  By  con- 
fining them  to  large  tubs,  boxes,  or  pots, 
the  latter  of  these  evils  is  completely  re- 
medied, their  extra  luxuriance  is  checked, 
a  disposition  to  produce  more  flowers,  in 
proportion  to  their  size,  is  brought  on; 
and  often,  in  summer,  some  of  the  more 
hardy  may  be  set  out  of  doors,  to  give 
breathing  room,  as  it  were,  to  the  others; 
and  when  the  house  becomes  too  much 
crowded,  the  duplicates,  or  those  least 
interesting  to  the  proprietor,  may  be  re- 
moved altogether,  and  disposed  of  in  a 
variety  of  ways.  It  is  quite  absurd  in 
this  country  to  attempt  to  grow  the  trees 
of  the  tropics,  or  even  of^extra-tropical 
countries,  to  anything  like  their  natiu*al 
size.  Who  would  be  so  bold,  let  us  only 
ask,  as  to  construct  a  house  in  which  a 
single  plant  of  Arauearia  exceha  could  de- 
velop itself  to  even  half  its  natural  size  ?-— or 
who  would  find  accommodation  for  a  full- 
grown  tree  of  Adansonia  digitala,  the  very 
trunk  of  which,  if  we  are  to  believe  tra- 
velleiBy  is  equal  ta  the  diameter  of  almost 
the  largest  glass-house  built  in  Europe? 
Ab  it  is,  therefore,  quite  impossible  for  us 
to  exhibit  the  trees,  and,  indeed,  many 
even  of  the  herbaceous  plants  of  distant 
countries,  of  their  full  natural  size,  let  us 
be  content  to  raise  them  as  it  were  by 


scale,  and,  by  good  cultivation  and  proper 
accommodation,  cause  them  to  develop 
their  natural  character  somewhat  dimi- 
nished from  the  original  in  dimensions. 

Regarding  the  dimensions  of  conserva- 
tories, we  quote  the  following  remarks,  as 
offered  by  the  late  Mr.  Loudon,  on  this 
subject :  **  The  laws  of  vegetation  render 
it  utterly  impossible  that  a  small  conser- 
vatory can  ever  look  well.  A  conservatory 
is  for  the  growth  of  trees  and  shrubs,  not 
like  a  greenhouse  for  mere  pelargoniums 
and  other  small  plants  in  pots ;  and  trees 
and  shrubs,  to  look  well,  must  have  room, 
and  especially  breadth,  to  expand  them- 
selves. As  every  conservatory,  however 
narrow,  must  be  at  least  of  the  height  of 
the  apartments  with  which  it  is  connected, 
the  width,  if  not  considerably  greater  than 
the  height,  will  always  occasion  the  plants 
to  have  an  etiolated  appearance.  Sup- 
posing the  height  of  a  conservatory  to  be 
12  feet,  the  width  should  never  be  less 
than  18  feet;  it  being  imderstood  to  be 
essential  that  the  whole  of  the  roof  is  to 
be  4>f  glass.'*  The  same  authority  goes 
on  to  observe,  that  "  provided  the  whole 
of  the  roof  be  of  glass,  and  the  walks 
broad,  so  as  to  allow  of  a  free  circulation 
of  air  round  the  trees,  it  signifies  much 
less  than  is  generally  imagined  what  may 
be  either  the  aspect  or  the  position  of  the 
conservatory."  Perpendicular  light  is  of 
so  much  importance  to  plants,  that  with- 
out it  they  will  not  thrive,  nor  even  long 
continue  to  exist  Were  it  not  for  the 
shadow  of  opaque  side  walls,  it  would 
signify  little  to  some  plants— camellias  and 
oranges  for  example — ^whether  they  were 
composed  of  bricks  or  glass,  provided  a 
sufficiency  of  ventilation  was  admitted. 
It  is  want  of  ventilation,  more  than  of 
horizontal  light,  that  causes  plants  at  the 
back  of  conservatories  with  opaque  walls 
to  suffer  as  they  in  general  do.  However, 
we  believe  that  glass  sides  all  roimd  may  be 
now  constructed  as  cheap,  if  not  cheaper, 
than  they  can  be  formed  of  brick  or  stone. 
Such  being  the  c^,  and  as  transparent 
sides  must  be  admitted  to  look  best^  we 
see  no  reason  why  they  should  not  be 
adopted. 

The  large  conservatory  erected  for  the 
late  Mrs  Col.  Beaumont,  at  Bretton  Hall, 
although  no  longer  existing,  having  been 
dismantled  by  her  successor,  may  be  given 
as  a  specimen  of  a  dome-shaped  house  of 
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the  largest  size  hitherto  erected.  It  was 
designed  and  executed  by  the  Messrs 
Bailey,  of  Holbom,  the  well-known  hot- 
house builders ;  it  was  entirely  formed  of 
curvilinear  sash  bars  of  wrought  iron, 
without  rafters  or  principal  ribs.  These 
safih  bars  were  nearly  two  inches  deep,  and 
half  an  inch  thick  in  the  thickest  part, 
and  weighed  only  about  one  pound  per 
lineal  foot.  The  house  consisted  of  two 
domes — {vide  fig.  501) — the  upper  and 


lower,  the  former  being  supported  by  a 
series  of  cast-iron  tubular  columns,  a  a, 
covered  with  climbing  plants.  This  im- 
mense structure  was  100  feet  in  dia- 
meter, and  60  feet  high.  It  was  heated 
by  steam,  brought  from  a  boiler  at  some 
distance,  so  as  not  to  be  seen  from  the 
house  ;  the  pipes,  e  e,  being  laid  under  the 
floor,  as  in  similar  cases.  The  ventilation 
was  effected  by  a  series  of  ventilators  in 
the  plinth  h,  by  opening  sashes  between 
the  two  /iomes  c  c,  and  by  an  opening  in 
the  crown  d,  all  of  which  were  opened 
and  shut  by  very  simple  and  effective 
means.  The  entrance  was  by  a  porch 
attached  to  it,  a  mode  always  necessaiy 
in  such  forms  of  houses. 

The  original  model  of  this  house  was 
lately  pointed  out  to  us  in  the  royal 
gardens  at  Frogmore,  having  been  pre- 
sented to  the  Princess  Royal  by  the 
Messrs  Bailey,  with  a  view  to  its  being 
converted  into  a  Wardian  case.  For 
objections  to  dome-shaped  houses,  vide 
Hothouse-Bdilding,  <fec. 

The  circular  architectural  conservatory 
at  Dalkeith  Park,  of  which  Plate  XV.  is 
an  elevation,  is  a  detached  building  placed 
in  a  small  flower-garden,  intended  to  have 
been  very  much  enlarged.  Other  arrange- 
ments, however,  having  since  been  made, 


this  intention  is  not  likely,  at  least  for  the 
present,  to  be  carried  into  effect  This  is 
a  highly  enriched  architectural  building, 
and  reflects  great  credit  on  the  taste  of 
the  Duchess  of  Buccleuch,  at  whose  sug- 
gestions it  was  erected;  and  also  on 
William  Bum,  Esq.,  the  eminent  archi- 
tect, imder  whose  directions  it  was  builL 
It  is  the  most  elaborate,  and,  probably, 
the  best  specimen  of  a  truly  architectural 
conservatory  in  the  kingdom.  The  situa- 
tion has  been  unhappily  chosen,  being  too 
low,  lying  in  a  valley  by  the  river  side, 
instead  of  being  upon  rising  ground. 
Such  a  house  should  have  stood  on  high 
ground,  surrounded  by  an  architectural 
flower-garden,  approached  by  three  or 
more  ^stinct  flights  of  steps,  and  encom- 
passed by  highly  ornamental  mural  para- 
pets and  pavement  terraces,  with  richly 
laid  out  parterres,  in  a  style  corresponding 
with  the  architecture  of  the  building.  One 
flight  of  steps,  and  one  terrace,  about  3 
feet  in  height,  surroimds  the  house;  but, 
from  the  low  level  of  the  ground,  a  suffi- 
ciently grand  effect  has  not  been  produced. 
The  present  terrace  and  richly  carved 
balustrade  are  in  excellent  keeping ;  be- 
yond this,  however,  should  have  been  an 
architectural  garden,  and,  descending  from 
that  level,  another  in  the  same  style,  of 
greater  diameter,  also  enclosed  by  a  para- 
pet, the  descent  from  it  leading  to  the 
natural  ground-level.  Within  this  latter 
garden  should  be  placed  foimtains,  statues^ 
and  vases,  the  two  latter  arranged  by  the 
sides  of  the  four  principal  walks,  which 
should  have  approached  the  house  from 
the  four  cardinal  points.  Had  the  situa- 
tion otherwise  been  good,  all  this  could 
have  been  effected  artificially,  namely,  by 
elevating  the  floor  of  the  house  20  feet  or 
more  above  its  present  level,  and  forming 
the  first  terrace  roxmd  it  on  arches,  and 
the  receding  ones  solid,  &lling  to  the 
natural  level  of  the  grounds. 

The  whole  of  the  building  is  of  beautiful 
white  sandstone,  the  best  in  Scotland,  but> 
unfortunately,  as  is  the  case  with  all  soft 
stones  of  this  kind,  very  subject  to  become 
discoloured  from  the  growth  of  lichens 
and  other  minute  mosses,  which  require 
much  labour  in  removal 

The  lower  parapet,  of  which  fig,  502  a 
is  a  portion  of  one  of  the  divisions  or 
panels,  is  richly  carved. 

The  circular  pilasters,  b,  rise  frt)m  a 
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sqoare  bas^  and  are  richlj'  carved  about 
one-third  of  their  height.    These  support 


tjOSaBka 


the  roof  and  also  the  entablaturo  e,  and  the 
richly-cut  0{wu  parapet  d  over  it  Behind 
this  parapet  is  the  gutter  for  taking  away 
the  rain  water,  which  is  conveyed  in  pipes 
set  in  the  centte  of  two  of  the  pilasters, 
perforated  on  purpose,  into  two  large 
Htone  cisterns  in  the  cellar  underneath. 
The  stone  carving  all  over  the  Interior  of 
Fig. 


the  house  is  equally  rich  with  tiat  with- 

The  roof  is  of  wood,  in  angular  sashes, 
supported  by  unnecessarily  heavy  girders, 
giving  the  interior  a  heavy  and  confused 
appearance;  and  this,  together  with  the 
chimney  rising  from  the  centre  of  the 
floor,  atthougb  equally  rich  in  stone 
carving  with  the  rest  of  the  building,  de- 
stroys the  internal  effect  This  will  be 
seen  by  a  glance  at  fig.  d03,  which  is  a 
croBS  section  of  the  house. 

Had  the  roof  been  a  simple  dome,  with- 
out the  apparently  unneceEsaiy  trussing, 
and  the  chimney  omitted,  the  house  would 
have  looked  lighter,  and  in  imagination 
would  have  be«i  laiger.  Architecturally 
reasonings  however,  the  trussing  and 
chimney  are  in  correct  keeping  with  the 
rest  of  the  building.  In  the  cross  section 
a  is  the  chimney  flue;  b  b  the  balance 
weights  by  which  the  top  lights  are  drawn 
up  and  down;  c  c  the  position  of  the  hot- 
water  pipes  under  the  stone  table,  for 
plants,  which  surrounds  the  house — (these 
pipes  are  partially  hidden  by  a  very  ela- 
borate cast-iron  trellis,  in  exactly  the  same 
architectural  style  as  the  house;)  dd  is  the 
cellar  under  the  floor  of  the  house,  in 
which  are  placed  two  furnaces  and  boilers, 
as  well  as  two  large  cietemB  for  holding 
rainwater.  This  cdlor,  although  in  reality 
intended  for  the  furnaces,  and  for  giving 
height  to  the  building,  is  found  valuable 
for  potting  the  plants,  and  keeping  all 
material,  euch  as  coal,  ashes,  mould,  &o., 
out  of  sight,  and  it  is  also  used  as  a  mush- 
room house ;  e  e  is  a  vaulted  passage  which 
goes  round  the  bouse,  and  communicates 
at  both  ends  with  the  cellar;  //  a  broad 
polished  pavement  walk  which  surrounds 
the  house,  and  is  approached  by  flights  of 
steps,  provided  with  highly  cut  hand-rails, 
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marked  j  g — thia  pavement  walk  fonns  &Ueii  into  of  connecting  the  stone  plat- 
a  narrow  terrace,  with  a  rich  open  parapet^  form  with  the  external  wall  of  the  hoiuc^ 
fig.  504,  divided  into  panels  by  square  thus  completely  shutting  off  the  plants 
on  it  from  partidpating  in  the  least  in 
the  heat  arising  from  the  pipes.  We 
may  also  state  that  thia  house  was  one  of 
the  first,  if  not  actually  the  very  fint, 
heated  in  Scotland  upon  the  hot-water 
principla  Although  it  was  glazed  with 
double  thick  glass,  it  has  suffered  much 
from  bad  glazings  the  laps  being  mudi 
too  brood. 

Many  rather  severe   criticiema   were 
passed  upon  this  house  after  it  was  fin- 
ished ;  and  it  was  very  generally  pre- 
dicted that  plants  would  not  grow  in  it 
pilaet«ni,  finished  at  top  with  elaborately    Such,  however,  is  not  the  case ;  for  we 
carved  vases;  A  A  is  tiie  grass  lawn;  i  i  a    find  that  plants  thrive  as  well  in  it  as  in 
broad  gravel  walk,  leading  from  other     any  of  the  other  nine  plant-houaes  erected 
walks  to  the  steps  of  the  pavement  ter-     i"  the  new  garden  by  ourselves.     The 
race ;   i  the  position  of  the  furnaces  j    I    ventilation  is  copious,  and  is  eSected  by 
the  direction  of  the  smoke-flues  from  the     the  top  lights  sliding  down  over  those 
furnace  to  the  chimney.  below  them,  and  being  suspended  by  ba- 

The  whole  floor  is  paved  with  polished  lance  weights  and  copper  chains,  as  seen  in 
Arbroath  pavement  Formerly  a  cast-  the  cross  section,  which  hang  down  round 
iron  stage  occupied  the  centre  of  the  the  central  column ;  while  the  whole  of 
house,  leaving  a  passage  of  four  feet  be-  the  side  windows  of  the  house,  which  are 
tweeu  it  and  the  stone  table.  This  was  in  two  lengths,  open  upwards  and  down- 
removed  some  years  ago,  and  as  the  plants  wards.  This,  although  very  well  dnring 
which  occupy  the  house  are  lai^  they  the  heat  of  summer,  is  by  no  means 
stand  upon  the  floor.  adapted  for  winter  ventilation  ;  for,  as  in 

For  elaborate  workmanship  and  ele-  ^  oses  of  high  ade  ventilation,  the  cold 
gance  of  design,  this  house,  as  an  archi-  air  blows  at  once  on  the  tender  plants 
tectural  conservatory,  is  not  equalled  by  within,  before  it  becomes  at  all  warmed 
any  we  have  seen,  nor  is  there  perhaps  in  ty  the  temperature  of  the  house.  This 
Britain  a  finer  specimen.  The  arrange-  might  have  been  readily  remedied  by 
ments  for  heating  are  very  properly  un-  bringing  in  air  under  the  pavement  walk, 
der  the  house,  as  haa  been  already  men-  and  Unninating  theee  air-pipes  cloee  to 
tioned,  and  are  therefore  quite  out  of  the  floor  under  the  hot-water  ones, 
sight  Two  hot-water  boilers  are  em-  As  another  example  of  a  detached  ar- 
ployed,  though  one  would  have  been  suffi-  chitectural  conservatory,  fig.  505,  we 
cient ;  and  the  pipes  surround  the  house  shall  give  one  of  those  at  Alton  Towen, 
under  the  side  platform.  We  may  here  the  princely  although  extraordinary  re«- 
observe,  that  the  general  error  has  been     dence  of  the  Earl  of  Shrewsbury.     This 

Fig.  EOG. 
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house,  which  is  from  the  deaigns  of  Mr  ifaere  is  something  bo  original  in  it  alto- 
Abraham,  remdent  architect  to  that  noble-  gether,  that  ve  deem  it  a  fit  subject  for 
man,  has  been  condemned  by  some  wri-  republJBhing.  Though  not  to  be  entirely 
ters  as  being  heavy,  dark,  and  unfitted  for  copied,  it  may  give  ideas  in  the  compoai- 
the  end  in  view.  We,  however,  think  tion  of  one  of  a  greater  merit 
di^rently ;  and  although  it  ia  not  alto-  The  detached  architectural  conaervii- 
gether  what  we  think  the  beau  ideal  of  a  tory  at  £ew,  of  which  fig.  606  is  an  end 
fiist-rate  architectural  conservatory,  still  elevation,  and  507  a  cross  section,  now 

Fig.  B06. 


occupied  with  specimens  of  New  Holland  high— proportions  we  think  exceedingly 

plants,  is  in  a  different  B^le,  and,  although  well  fitted  for  the  object  in  view.     Ven- 

much  more  massive  thtw  necessary,  is  in  tilation  is  effected  by  the  windows  along 

itself  a  house  of  considerable  merit,  and  one  side  letting  down.     The  back  wall  b 

one  in  which  plants  may  be  cultivated  to  is  solid  brickwork,  with  the  exception  of 

very  great  perfection.     This  house  is  87  three  windows,  all  of  which  let  down.   By 

feet  in  length,  44  feet  broad  and  26  feet  this  it  will  be  seen  that  the  ventilation  is  by 
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no  means  perfect,  nor  sufficient  The  roof 
is  of  iron,  with  metallic  supports,  but  the 
side  windows  are  of  wood — ^the  panes  of 
glass  in  them  being  14  inches  by  10.  The 
larger  plants  are  in  tubs  and  large  boxes 
set  on  the  pavement  floor;  the  smaller 
ones  are  set  on  stages  along  the  sides — 
the  front  one  having  an  evaporating 
trough  a,  18  inches  wide,  along  the  side 
next  the  glass,  and  immediately  above  the 
hot-water  pipes,  for  the  purpose  of  keep- 
ing up  a  humid  atmosphere.  The  heat- 
ing is  by  Perkins's  coil-pipe  boiler,  of 
-which  there  are  two.  The  command  of 
heat  is  found  to  be  sufficient  The  co- 
lumns between  the  front  and  end  sashes, 
as  will  be  seen  by  the  elevation,  as  well 
as  the  base  and  entablature,  are  of  stone. 
This  house,  to  be  complete,  should  have 
the  solid  back  wall  removed,  and  glass 
substituted,  similar  to  the  front  and 
ends. 

In  connection  with  this  house,  it  may 
not  be  uninteresting  to  state  that  three 
conservatories  exactly  alike  were  erected 
in  the  grounds  at  Buckingham  Palace, 
from  designs  by  the  late  Sir  Jeffi^y  Wy- 
attville,  of  which  this  is  one — ^it  having 
been  removed  to  Kew  by  William  IV. 
The  second  was  converted  into  a  royal 
chapel ;  and  the  thu*d  still  remains  in 
the  private  grounds  attached  to  Her 
Majesty's  town  residence. 

The  detached  conservatory  at  Sion 
House,  shown  on  Plate  XVI.,  is  elegant  in 
design,  and  of  superior  workmanship.  It 
has,  however,  the  fault  of  being  too  nar- 
row for  its  length  and  height,  and  also  of 
having  the  back  waUs  of  masoniy  instead 
of  glass.  This  splendid  structure  is  in 
the  Italian  style,  and  was  designed  by 
Mr  Charles  Fowler,  an  architect  of  great 
taste.  It  is  surrounded  in  front  and  at 
the  ends  by  a  chaste  architectural  terrace, 
and  connected  at  the  centre  and  ends  by 
spacious  flights  of  steps,  with  an  architec- 
tural flower-garden,  better  designed  than 
originally  planted.  The  ground-plan 
will  show  the  arrangement,  which  consists 
of  a  parallelogram  centre,  the  dome  of 
which  is  60  feet  high,  and  glass  on  all 
sides,  adapted  to  the  culture  of  stove-trees 
and  large  plants.  The  two  wings  form 
each  a  crescent,  terminating  in  two  paral- 
lelograms chiefly  used  for  greenhouse 
plants,  oranges,  &c.  The  front  elevation 
consists  of  stone  piers  and  cast-iron  lights : 


the  whole  of  the  roof  is  composed  of  the 
same  material,  and  partly  glazed  with 
plate  glass.  The  whole  is  heated  by  two 
steam-boilers  placed  in  a  building  at  a 
considerable  distance,  and  well  shut  out 
of  sight  Ventilation  we  have  always 
considered  as  imperfectly  effected  in  this 
range,  and  to  this  may  be  attributed  in  a 
great  degree  that  want  of  success  which, 
for  years  after  its  erection,  was  found  to 
exist — a  result  which  was  experienced  in 
the  cultivation  of  many  plants,  not  only 
in  this  conservatory,  but  also  in  others 
constructed  upon  similar  principles.  The 
crescent  wings  connectii^  the  centre  with 
the  terminating  divisions  are  much  too 
narrow,  which,  with  the  opaque  back 
wall,  gives  them  the  appearance  of  ordi- 
nary greenhouses. 

The  Royal  Botanical  Society  of  Lon- 
don's conservatory  in  the  Eegent's  Park, 
of  which  only  one-fourth  of  the  original 
design  has  as  yet  been  flnished,  is  a  struc- 
ture very  much  to  our  mind,  the  more 
especially  as  it  is  not  cai-ried  to  too  great 
•a  height  That  portion  of  it  which  is 
finished  is  175  feet  in  length  and  75  feet 
in  breadth.  ''It  consists  of  a  series  of 
curvilinear  span-roofe,  the  centre  one  be- 
ing 40  feet  in  height  and  50  feet  in  width, 
and  the  two  others  on  each  side  of  it  be- 
ing about  25  feet  in  height  and  the  same 
in  width.  They  are  supported  on  rows 
of  iron  pillars,  which  are  tubular,  for  the 
purpose  of  conducting  rain  water  from 
the  roof  to  the  cisterns,  to  be  made  avail-^ 
able  for  watering  the  plants.  The  centre 
span  has  a  semicircular  end  standing  out 
about  25  feet  from  the  front  line  of  the 
building,  forming  the  principal  entrance, 
in  which  the  broad  walk  leading  fix>m  the 
south  gate  terminates.  A  span-roof  of 
the  same  height  and  width  as  the  others 
(25  feet)  starts  frt)m  each  side  of  the 
principal  or  centre  arch,  and,  extending 
along  the  front  at  right  angles  to  the 
other  roofs,  presents  a  fine-looking  front- 
age resting  on  a  perpendicular  elevation 
of  about  10  feet— thus  improving  its  gene- 
ral appearance,  which  would  otherwise  be 
of  a  zigzag  form.  At  each  end  of  the 
building  a  curve,  starting  frx>m  the  spring 
of  the  upper  one,  comes  down  near  the 
ground,  forming,  as  it  were,  a  lean-to  cur- 
vilinear house  of  about  12  feet  in  width, 
but  having  no  partition  to  divide  it  from 
the  rest  of  the  house.    In  r^ard  to  heat- 
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ing,  this  is  efifeoted  by  hot  water,  which, 
entering  at  one  comer,  is  made  to  travel 
in  siz  coils  of  4-inch  iron  pipe  round  the 
whole  area»  within  a  short  space  of  the 
boondaty,  and  in  four  pipes  up  and 
down  the  middle  of  the  house.  The  pipes 
are  enclosed  in  drains  about  3  feet  deep, 
which  are  connected  with  each  other  at 
right  angles  b j  hollow  chambers  or  drains, 
for  the  purpose  of  conducting  the  heated 
air  across  the  space  interyening  between 
one  row  of  pipes  and  the  other — the  warm 
air  rising  through  shafts  closed  in  with 
iron  gratings,  and  placed  at  distances 
varying  from  15  to  25  feet  square  through- 
out  the  entire  area. 

'^  In  addition  to  the  pipes,  an  iron  tank, 
2  feet  in  width,  and  6  inches  in  depth, 
passes  all  round  the  inside,  close  to  the 
glass,  which  comes  down  to  the  ground 
aUthewayrounA  This  tank  is  fimuBhed 
with  openings  for  the  escape  of  vapour, 
which  can  be  closed  when  required,  and 
an  aperture,  covered  with  a  grating,  is 
left  idong  each  side  of  the  tank,  to  aQow 
the  heat  radiated  from  the  sides  to  escape 
into  the  atmosphere  of  the  house.  The 
whole  is  warmed  by  two  of  Burbidge  and 
Healy's  ribbed  boilers,  each  measuring 
29  inches  in  width.  Each  boiler  is  pre- 
sumed to  heat  2500  feet  of  4-inch  pipe. 
The  chimney  and  boiler  are  at  some 
distance  from  the  house,  to  which  the 
pipes  are  led  through  a  covered  drain."-— 
Cfnrd.  Chron.  For  the  mode  of  ventilation, 
which  is,  of  the  kind,  very  complete, 
tide  section  YsNTiLATioy.  The  internal 
arrangements  are  quite  a  departure  from 
the  stiff  and  formal  style  generally  fol- 
lowed in  structures  of  the  kind.  Here, 
so  far  as  the  space  enclosed  will  admit  of 
it,  the  plants  are  grouped  in  dumps, 
whUe  specimens  of  extra  merit  stand 
singly,  the  majority  of  them  being  in  a 
portable  state,  so  that  the  arrangement 
can  be  varied  or  changed  to  suit  existing 
circumstances;  and  ample  space  is  a£forded 
between  them,  so  that  visitors  may  ramble 
amongst  them  with  as  much  freedom  as 
in  a  shrubbery  in  the  open  air.  A  por- 
tion of  this  fine  structure  is  separated 
iroxD.  the  main  body  by  a  glass  screen, 
and  is  kept  at  a  much  higher  temperature, 
to  acconunodate  the  tropical  plants  grow- 
ing in  it— exemplifying  what  we  have 
elwwhere  noticed,  tiiat  glass  structures, 
however  lai^  may  be  partitioned  off  by 
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glass  screens,  to  suit  any  circumstances 
of  temperature  or  culture.  In  this  part,  a 
very  successfrd  attempt  has  been  made 
to  give  additional  interest  to  the  interior, 
by  elevating  the  surface  considerably, 
and  giving  it  the  character  of  rock-work, 
adding  to  the  extent  of  promenade,  as 
well  as  placing  many  of  the  low-growine 
plants  much  nearer  to  the  light,  and 
enabling  the  visitor  to  extend  l£e  range 
of  vision  over  the  greater  part  of  the 
interior.  The  whole  structure  is  com- 
posed of  iron  rafters  and  sashes,  part  of 
which  are  movable,  for  the  purpose  of 
ventilation.  Were  this  structure  finished 
according  to  the  original  plan,  it  would 
be  one  of  the  best  specimens  of  hothouse 
architecture  in  existence,  exceeding  even 
that  at  Eew  in  the  correctness  of  its 
proportions— if  not  architectural,  at  least 
cultural* 

On  the  subject  of  conservatoiy-build- 
ing  we  have  the  following  veiy  sensible 
remarks  by  Mr  Mamock,  in  a  leading 
article  in  "The  Gardeners'  Journal'*: 
'^  In  the  arrangement  and  construction 
of  horticultural  erections  of  all  kinds, 
and  especially  such  as  are  of  large  dimen- 
sions. Light  is  decidedly  the  first  and 
most  important  question  to  be  consider- 
ed. An  architect  is  by  education  taught 
to  study  and  apply  principles  which, 
when  carried  into  effect,  as  we  sometimes 
see  them  in  the  construction  of  conser- 
vatories and  plant-houses,  are  too  often 
in  direct  opposition  to  those  laws  which 
nature  has  determined  as  essential  to  the 
development  of  vegetable  life.  The  archi- 
tect, guided  by  the  principles  of  his  own 
art,  must  of  necessity,  if  the  erection  be 
one  of  importance,  introduce  opaque 
pilasters  or  columns  of  due  proportion, 
with  frieze,  cornice,  and  blocking  course 
of  the  same  material :  add  to  this,  what 
is  a  common  accompaniment  of  ordinary 
conservatories,  the  back  and  end  walls  of 
masonry.  Such  conservatories  may  be 
suitable  asylums  for  the  blind,  but  they 
are  ill  adapted  for  the  growth  of  plants. 
If,  therefore,  our  experience  be  worth 
anything,  nothing  can  compensate  for 
the  want  of  light,  nor  can  anything 
justify  the  adoption  of  a  single  square 
inch  of  opaque  material  in  any  part  of 
the  roof  or  sides,  from  the  level  of  the 
floor  upwards,  except  so  far  as  the 
strength  and  durability  of  the  structure 
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itself  may  require.  This  is  iinquestion- 
ably  essential  to  the  growth  and  perfect 
culture  of  what  we  are  in  the  habit  of 
designating  stove  and  greenhouse  plants ; 
and  we  do  not  at  all  understand  why  the 
same  principles  should  not  be  alike  appli- 
cable to  forcing-houses,  no  matter  for 
what  purpose  they  may  be  required. 

'*  It  has  often  occurred  to  us  that  the 
usual  arrangement  of  such  structures 
greatly  disfigured  and  injured  the  effect 
which  garden  establishments  would  other- 
.  wise  produce.  Instead  of  the  customary 
mode  of  placing  a  lofty  sloping  roof  of 
glass  against  the  south  side  of  an  equally 
lofty  brick  wsdl,  with  lean-to  sheds  on 
the  north,  for  the  most  part  slovenly, 
and  always  unpleasant  as  objects  seen 
within  the  garden—- instead  of  arrange- 
ments of  this  kind,  why  not  construct 
some  of  the  various  forms  of  span-roofed 
houses,  or  a  series  of  spans  running  north 
and  south  along  the  centre  of  the  garden, 
with  glass  on  all  sides  to  within  a  foot  or 
so  of  the  ground,  and  surrounded  with 
well-kept  gravel  walks  1  We  believe  the 
time  is  not  &r  distant  when  gardeners 
will  no  more  tolerate  the  existence,  and 
&r  less  attempt  to  defend  the  necessily, 
that  any  portion  of  a  hothouse  should 
consist  of  opaque  walls,  than  they  would 
attempt  to  eulogise  the  superior  advan- 
tages of  a  permanently  clouded  sky  for 
imparting  high  flavour  to  their  fiiiit,  or 
ripeness  and  firmness  of  woody  texture 
to  the  buds  and  bearing  wood  of  the 
future  year." 

The  same  authority  is  particularly 
anxious  to  direct  the  attention  of  gardeners 
to  endeavour  to  ^  show  their  employers 
the  impropriety  of  spending  large  sums 
of  money  in  the  erection  of  architectural 
conservatories  for  the  growth  of  plants : 
such  structures  are  proper  places  for  the 
display  of  sculpture  and  works  of  art, 
but  they  have  no  other  utility.  A  shell 
of  glass  of  the  lightest  and  slightest 
description,  consistent  with  due  regard 
to  strength,  will  afford  the  greatest  enjoy- 
ment to  the  family,  because  in  such  the 
plants  will  thrive.  A  conservatoiy  is 
essentially  a  place  of  amusement  for 
females,  and  ought  no  more  to  be  de- 
tached firom  the  mansion  than  the  music- 
room  or  the  billiard-room.  We  should, 
of  course,  equally  with  the  architect, 
object  to  join  a  mere  shell  of  glass  imme- 


diately upon  the  massive  masoniy  of  the 
mansion,  and  would  connect  tiie  one 
with  the  other  bv  means  of  a  corridor 
or  covered-way  of  greater  or  less  length, 
according  to  the  circumstances.  Then, 
instead  of  spending  £5000  or  £10,000 
to  cover  a  few  square  yards  of  ground 
with  a  mass  of  expensive  but  useless 
masoniy,  we  would  say,  spend  it  in 
a  manner  adapted  only  to  the  growth 
of  plants ;  and  on  Uiis  principle  £10,000 
would  cover  an  acre  of  ground,  or  any 
quantity  in  the  same  proportion.** 

We  do  not,  however,  go  so  far  as 
entirely  to  exclude  architectural  conser- 
vatories :  in  many  cases  we  prefer  them, 
the  more  especially  when  forming  part  of 
the  mansion ;  but  we  would,  in  all  such 
cases,  adapt  them  as  nearly  as  possible 
to  the  style  of  architecture  in  which 
the  house  is  built ;  and  we  would  furnish 
them  with  trees  or  plants  that  would 
prosper  in  them.  The  conservatory  we 
hold  to  be  as  much  a  place  for  showing 
off  plants  already  grown,  or  in  bloom, 
as  a  structure  for  Sieir  growth ;  and  we 
would  have  houses  for  bringing  them  to 
that  state  adapted  to  the  purpose.  We 
also  hold  the  conservatory  to  be  a  part 
and  portion  of  the  mansion,  and  as  neoea- 
saiy  an  appendage  to  it  as  the  picture 
gallery,  music-room,  or  billiard-room.  It 
may  with  great  propriety  be  attached  to 
a  lady's  boudoir,  and  opening  into  it, 
as  is  the  case  with  Lord  Ashburton's  at 
the  Grange,  where  the  conservatoiy  forma 
no  small  feature  in  the  general  elevation 
of  that  splendid  mansion,  a  chaste  Grecian 
building—while  it  is  a  house  in  which 
plants  have  long  been  known  to  thrive  to 
admiration. 

Unfortunately,  in  writing  upon  any 
subject,  man  is  apt  to  be  led  away,  to  a 
certain  extent,  by  the  train  of  thought 
passing  in  his  own  mind  at  the  moment^ 
without  waiting  to  see  whether  all  the 
world  is  following  in  the  same  path. 
Now,  it  appears  to  us  that  conservatories 
ought  to  be  looked  upon  in  more  lights 
than  ona  No  doubt  a  conservatoiy, 
expressly  got  up  for  the  cultivation 
of  plants  alone,  without  r^ard  to  any 
other  object,  should  have  all  the  li^t 
possible;  and  such,  we  would  say,  should 
be  the  conservatories  in  botanioBd  estab- 
lishments. But  a  private  conservatoiy 
may,  without  any  breadi  of  good  taste. 
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or  good  sense  either,  be  attached  to  the  oorered  with  the  bark  of  trees  and  cor- 

owner's  dvelling,  so  that  it  can  be  ridted  nioes  formed  of  pine  cones.     This  house 

at  all  times  wiUiout  inconvenience,  and  formed  the  termination  of  the  principal 

mdeed,  upon  fitting  occamoDB,    thrown  suitfi  of  apartments,  which  all  opened,  hj 

open  so  as  to  form  part  of  his  housa  means  of  movable  partitions  and  very 

Again,  a  oouservatoiy  may  be  erected  in  wide  doors,  into  one  grand  promenade, 
some  part  of  the  grounds  as  an  object  to        At  Pain's  Hill,  Clarence  Lodge,  &o., 

be  seen  from  some  particular  point,  or  the  conserratories  form  good  adjuncts  to 

it  m^  be  attached  to  a  flower  ^rden,  in  the  mansions,  and  the  one  atlAched  to 

the  Italian  or  similar  deooratire  style.  Chataworth,  even  with  a  bad  exposure,  is 

In  either  of  the  latter  cases,  the  conser-  an  additional  luxury  even  in  the  palace 

Tatory  should  accord  with  the  arohiteo-  of  the  Peak;  and  the  same  may  be  stud 

ture  of  the  mansion :  it  should  be  an  of  that  at  the  Deepdene.    Of  those  that 

object  consisting  of  something  more  than  are  incongruous  and  completely  out  of 

a  mere  sheet  of  glass,  and  ought  to  be  place,  we  may  mention  that  at  Trent- 

in  strict  keeping  with   the    garden  of  ham,  at  the  entrance  to  the  house,  those 

which  it  is  to  form  no  unimportant  part  at  Tottenham  Park,  Welbeok,  &o.,  as  b»- 
In  the  first  case,  ing  amongst  the 

we  hold  it  to  be  *%■ «».  worst      That  at 

a  house  to  show  -  -  the  Deepdene,  fig. 

off     plants     al-  SOS,    forms    not 

ready  grown,  and  only  part  of  the 

brongfat    into    it  elevation,  but  of 

for  the  enjoyment  the    general  do- 

of  the  owner,  and  sign  of  an  Italian 

to  be  kept  always  residence    oonsi- 

gay  witli  flowers  dered  as  a  model, 

supplied       froi'i  ■  Howfaraconser- 

other       Bonroee.  ^  vatory    attached 

There    may,   in-^  to  a  castellated 

deed,  be  perma-^  .  manmon  wouldbe 

nent  trees  in  it—  «|  '  in  good  tast«,  we 

snoh  as  oranges,  ^  '  are  not  prepared 

camelliBB,       and  a  to  say,  not  having 

some       ore^ng^  J'  had    an    oppor- 

plantsalso.   Suoh^  '  tunity  of  seeing 

a    honse,    there-  <  '   one,  although  we 

fore,  if  nearly  all  know  that  such 

glass,  and  much  do  exist;  and, as 

eipoeed    to    the  an  instanoe,   we 

sun,  would  be  the    very  worst  possible  may  mention  that  at  Swinton  Park,  where 

pUoe  for  the  purpose  of  retaining  the  theoouservatoryiBbuilttocorreepondwith 

Dowers  in  perfection  for  any  length  of  the  ai^oining  caatellatod  mansion,  plants 

time;— too  warm  to  be  enjoyed  anring  have  been  grown  in  it  to  a  very  high  state 

the  day,  and,  if  not  exceedingly  weU  ofperfection.  Wehave,boweTer, ventured 

fitted  and  kept  in  repair,  too  cold  and  to  attach  one  to  a  strictly  Norman-Oothio 

dran^lj  during  the  night,  when  evening  residence  at  Dunnemarle  near  Culrosa, 

parties  might  wish  to  promenade  in  it.  fig.  509,  which,  we  are  told,  has  met  with 

An  effective  and  imposing  conservatory  commendation.      The  conservatories  at 

was  once  attached  to  the  Regency  Cottage  Alton  Towers  we  consider  objectionable, 

in  Windaor  Park;  but,  like  most  of  ^e  as  there  was  no  positive  neoaseity  for 

gardening  works  of  that  period,  it  is  now  their  being  so  strictly  architectural  to 

talked  of  as  a  thing  that  was.    We  allude  the  extent  they  are,  they  being  discon- 

to  the  hoiue  because  it  was  admd^  in  the  neoted  with  the  house,  and  not  even  in 

tottag«  t^U,  in  form  a  parallelogram  ter-  the  same  style.     They  partake  too  maoh 

minatingiiiacircnlarMJoon,wUohlatter  of  honse,  and  too  little  of  garden  arobi- 

was  th^ohad  wiUiout,  and  the  ceiling  taoture— two  entirely  different  branches  of 


87S  PLANT-HOUSES. 

the  Bame  Ut;  but  everytluDg  at  Alton  althougti  we  disqiprove  of  it  in  some 

ToweniBdoDe  in  a  w&;  peculiar  to  it8el£  reepeote,  and  iu  none  more  than  in  the  en- 

The  arohitectural  confieiratoij  at  Dal-  ormoua  cost,  which  would  have  built  an 

keith   has   been    much   criticised,   and  excellent  bouae  ten  timee  the  mxe,  Mill  we 


find  it  a  good  house  for  large  specimens  conneodon  with  their  roome,  instead  of 
of  plants  to  grow  in.  continuing  tbe  unhealthy  and  plant- 
There  are  two  aspects,  we  tbink,  in  destroying  system  of  having  tbem  placed 
which  conserTatory-building  should  be  in  tbeir  sitting-rooms.  'Ibe  communi- 
regarded— namely,  external  efiect  and  in-  cation  with  such  a  conservatoiy,  to  be 
ternal  convenience  and  fitness  for  tbe  end  complete,  sbould  have  a  double  door — 
in  view.  If  external  efiect  is  desired,  it  that  is,  one  of  glass  and  another  of  wood, 
can  Boarcelv  be  looked  for  in  a  mere  sheet  the  former  to  be  all  in  one  piece,  of  plate 
of  glass,  wliatever  the  form  or  however  glass,  and,  like  the  other,  made  to  nm 
transparentit  maybe^but  if  the  cultiva'  back  into  a  recces  in  tbe  wall  When 
tion  of  plants  be  the  object,  then  let  us  privacy  is  wished,  tbe  wooden  door  may 
have  light,  and  as  little  architectural  dis-  be  used;  and  when  the  plants  aie  wished 
play  as  possible.  to  be  seen,  the  ^ass  door  is  to  be  substi- 
For  the  following  dei^ins,  Plata  XVII.,  tuted ;  or  both  may  be  slid  into  the 
we  are  indebted  to  Messrs  Mackenzie  and  recess,  and  tbe  conservatoiy  thrown  open 
Matthews,  eminent  architects  at  Elgin,  to  the  room.  Besides  Uie  enjoyment 
who  have  recently  executed  this  building  arising  from  the  mere  si^t  of  the  plants, 
for  a  gentleman  in  the  north  of  Scotland,  or  their  odoriierous  aroma,  such  an  ar- 
As  a  plant^tructure  in  connection  with  rangement  would  incite  even  a  valetndi- 
the  mansion,  it  is  very  complete,  both  in  narian  to  quit  bis  couch  and  take  a  sbvll 
regard  to  convenience  and  efiect  It  is  amongst  them.  Such  structures  should 
evident,  however,  from  its  size,  that  it  is  be  glazed  with  a  slightly  obecoted  ^ass, 
intended  to  be  kept  supplied  from  another  so  that  the  sun's  rays  during  summer 
greenhouse,  where  the  plants  are  to  be  may  be  partially  modified,  by  which 
brought  into  a  flowering  stata.  The  de-  means  the  plants  would  remain  longer 
tails  are  so  complete  that  further  descrip-  in  fiower,  and  greater  privacy  would  ba 
tion  is  unnecessary.  enjoyed  by  the  owner.  In  certain  cases 
This  may  be  cdled  a  town  conser-  it  will  bedesirable  to  have  a  private  mode 
vatory,  tbe  upper  part  of  which  might  of  entrance  for  the  person  who  attends  to 
appropriately  enough  be  placed  over  the  watering,  kc,  to  avoid  his  having  to 
some  of  the  offices,  and  entered  from  tbe  pass  through  the  rooms.  This  may  be 
drawing-room  or  break&st-room.  As  effected  in  a  variety  of  ways.  For  ex- 
aa  agreeable  adjunct  to  a  villa  reeidenoe,  ample,  if  a  flower-stage  occupies  the  centra 
it  will  recommend  itself;  and  even,  upon  of  the  house,  a  teap^nioor  may  be  placed 
a  larger  scale,  it  might  be  happily  enough  under  it;  or  a  spiral  metallic  stair  may  be 
connected  with  a  house  of  considerable  placed  on  the  outside  where  least  seen, 
magnitude.  Indeed,  it  were  well  if  ladies  and  where  the  most  ready  means  of  enter- 
would   adopt  such  plant-structures  in  ing  by  a  small  window  in  the  side  of  the 
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structure  may  be  effected  The  door  of 
communioation  should  be  placed  opposite 
to  the  centre  of  the  conserratoiy;  and, 
like  the  subject  of  our  illustration,  the 
building  should  be  heated  by  hot  water. 
The  conservatory  at  Dunnemarle  (6g. 
509,  already  given)  will  be  objected  to  by 
the  advocates  for  mere  glass  coverings,  on 
account  of  the  massive  elevatiop.  This, 
however,  was  necessary,  as  it  constituted 
part  of  Uie  mansion ;  and,  as  it  is  intended 
to  form  a  pleasant  promenade  to  the 
owner,  who  is  unable  to  take  exercise  at 
all  times  in  the  open  air,  more  than  a 
structure  for  the  cultivation  of  plants. 
It  also  forms  a  connection  between  the 
house  and  the  garden,  the  walls  of  which 
are  built  in  the  same  style,  {vide  section 
Gabden  Walls,)  and  join  the  conserva- 
tory at  the  end  farthest  from  the  house. 
A  mere  glass  case  in  such  a  situation 
would  have  been  in  as  bad  taste  as  the 
lean-to  oonservatoiy  existing  upon  the 
same  spot  prior  to  the  architectural  im- 
provements being  commenced.  We  have 
elsewhere  stated  that  light,  to  be  benefi- 
cial to  plants;  must  &11  upon  them  per- 
pendicularly, and  that  horizontal  light  is 
of  very  litde  moment  Here,  adapting 
the  plants  to  the  circumstances  of  the 
case  produces,  as  it  always  will  do,  a 
happy  result  The  proprietor  is  fond  of 
camellias  and  orange  trees,  and  certainly 
possesses  not  only  the  best  collection  of 
the  latter  to  be  found  in  Scotiand,  but 
the  best  grown  specimens  also.  This 
house  is  span-roofed,  that  roof  being, 
however,  hidden  from  the  terrace  in  front 
by  the  parapet,  which  is  carried  suffi- 
dentiy  high  only  to  effect  that  end,  and  to 
shut  out  as  littie  sunshine  as  possible- 
it  is  found  sufficiently  light,  not  only  for 
the  two  genera  above  named,  but  also  for 
many  other  conservatory  plants,  as  well 
as  creepers  np  the  wafis  and  over  the 
roof  The  roof  is  carried  up  to  a  consi- 
derable pitch,  because,  on  account  of  the 
ground  fidling  immediately  beyond  the 
terrace  to  the  depth  of  80  or  90  feet,  it 
cannot  be  seen,  nor  is  there  any  part  of 
the  grounds  from  which  it  can.  The 
level  of  the  floor  is  the  same  as  that  of 
the  ground-floor  apartments  and  entrance 
hall ;  and,  at  the  height  of  12  feet,  a  bal- 
cony occupies  the  whole  end  of  the  house, 
from  which  the  proprietor  can  view  the 
whole  of  the  plants  by  stepping  out  of 


her  private  sitting-room  upon  this  bal- 
cony; and,  as  this  room  is  only  separated 
from  the  conservatory  by  large  folding 
doors,  almost  the  same  enjoyment  may 
be  had  by  sitting  in  any  part  of  it  This 
conservatory  is  heated  by  hot  water,  the 
boiler  being  placed  in  one  of  the  offices 
behind ;  and  arrangements  are  made  for 
a  bath  joining  the  conservatory  being 
also  heated  from  the  same  fire.  The 
water  from  the  roof  is  conveyed  to  a  tank 
imder  the  floor,  so  that  a  supply  is  always 
at  hand  without  the  necessity  of  carrying 
it  fix>m  a  distance. 

Indeed  the  conservatory  may  be  cpn- 
sidered  as  a  covered  or  exotic  garden,  in 
which  tiie  owner  may  take  recreation  and 
exercise  when  the  weather  prevents  him 
from  enjoying  himself  in  the  open  air, 
and  at  times,  also,  when  business  or  sick- 
ness confines  him  to  the  locality  of  the 
mansion.  Architecturally  speaking,  there 
are  some  mansions  to  which  it  would  be 
bad  taste  to  attach  a  conservatory,  and 
there  are  others  where  situation  also  steps 
in ;  but,  generally  speakiog,  these  cases 
are  few  compared  with  the  many  where 
such  structures  may  not  only  be  added 
with  effect,  but  also  with  comfort  The 
Italian  style,  for  example,  can  scarcely  be 
said  to  be  complete  without  such  an 
appendage — as  is  sufficientiy  illustrated 
both  at  the  Deepdene  in  Surrey,  and  at 
Biel  in  East  Lotiiian.  For  the  effect  of 
the  former,  vide  fig.  508.  We  do  not  at 
this  moment  recollect  the  details  of  the 
foimer,  so  as  to  say  how  the  opaque 
wall  behind  could  be  removed ;  but  the 
latter  we  have  visited  lately,  and  we 
would  decidedly  recommend  tne  removal 
of  the  back  wall,  and  the  substitution  of 
glass  for  it.  This  would  greaUy  lighten  the 
north  or  entrance  front  of  this  fine  man- 
sion, and  be  most  advantageous  to  the 
plants.  No  one  of  taste,  or  at  all  ac- 
quainted with  the  Italian  style  of  archi- 
tecture, would  wish  this  house  removed. 
It  forms  the  termination  of  the  south  or 
garden  front,  and  is  on  a  level  with  the 
principal  suite  of  apartments,  commimi- 
cating  with  them.  From  it  we  look  down 
upon  terraces,  and  exceedingly  well- 
planted  banks  of  evergreens  and  orna- 
mental trees,  to  the  gardens,  some  60  or 
80  feet  below — the  eye  ranging  up  and 
down  a  very  interesting  valley,  with  a 
pellucid  stream  of  water,  which,  by  the 
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by,  might  be  greatly  improved  by  show- 
ing more  breadth  and  depth  of  stream. 
That  such  conservatories  as  the  two  we 
have  instanced — and  we  could  point  out 
many  more— are  ill  adapted  to  the  growth 
of  plants,  is  not  the  (axUt  of  the  principle, 
but  of  the  execution.  And  here  we  quite 
agree  with  our  excellent  friend  Mr  Mar- 
nock,  that  architects  have  not  sufficiently 
studied  the  subject,  so  as  to  make  these 
buildings  plant-habitations,  and  at  the 
same  time  mural  decorations  to  the  man- 
sion. The  reason  is  obvious :  the  archi- 
tect has  in  too  many  cases  treated  the 
gardener  with  contempt,  and  has  acted 
in  many  cases  unjustly  towards  his  em- 
ployers, by  not  making  himself  perfectly 
acquainted  with  those  natural  laws  which 
regulate  the  growth  of  plants,  or  calling 
in  the  aid  of  those  who  do.  That  there 
are  some  amongst  that  honourable  profes* 
sion  who  have  done  so,  there  can  be  no 
doubt ;  and  it  would  be  an  act  of  great 
injustice  in  us  were  we  not  to  declare 
that^  in  one  case  in  particular,  that  of  the 
late  William  Atkinson,  Esq.,  the  most 
celebrated  garden  architect  of  his  day, 
we  know  from  many  years'  intimate  ac- 
quaintance with  him,  he  would  not  send 
tiie  plan  of  a  common  vinery,  nay,  even 
of  a  common  cucumber  frame,  from  his 
office,  without  consulting  professionally 
the  most  eminent  garden  authorities 
within  his  reach.  Mr  Atkinson  s  guiding 
principles  in  garden  architecture  were 
economy  and  the  raising  structures  fitted 
for  the  end  in  view.  Of  course  he  met 
with  the  opposition  which  all  reformers  en- 
counter j  but,  strange  to  say,  scarcely  one 
of  his  principles  has  been  controverted 
or  abjured.  It  is  a  want  of  co-operation 
in  the  two  professions,  and  a  to^  igno- 
rance of  the  subject  on  the  one  side  or 
the  other,  that  has  led  to  such  incongru- 
ous and  unsatis&ctoiy  erections  as  we  so 
often  see  in  this  style  of  building ;  and 
imtil  either  an  amalgamation  of  judg- 
ment takes  place,  or  a  very  great  im- 
provement in  the  information  of  both 
the  parties  concerned,  \rQ  need  not  look 
for  much  improvement. 

With  the  view  of  rendering  the  conser- 
vatory usefiil  as  a  place  of  exercise  or 
recreation  to  invalids,  and  enjoyable  at 
all  seasons,  we  may  add,  that  in  these 
days  of  tunnelling  we  see  no  reason  why 
a  conservatory,  at  a  considerable  distance 


from  the  mansion,  may  not  be  very  com- 
fortably reached  by  this  means ;  and  in 
that  case  it  may  be,  by  all  means,  a  sheet 
of  glass.  The  tunnel  need  not  be  so 
hideous  as  the  Box  one,  or  those  near 
Sheffield:  it  may  be  sufficiently  lighted 
frx)m  above,  or  laterally,  and  made  inte- 
resting by  containmg  a  collection  of  geo- 
logical or  fossil  specimens. 

The  large  conservatory  at  Chatsworth 
— ^the  mammoth  of  its  kind — ^is,  inter- 
nally viewed,  a  splendid  sight    The  ex- 
ternal elevation  is  wanting  in  effect,  and 
only  surpriaes  by  ita  magnitude,  even 
when  contrasted  with  the  natural  scenery 
around  it,  which  is  upon  a  scale  of  no 
ordinary  size.    The  sensation,  on  enter- 
ing the  massive  portal,  is  not  only  one  of 
surprise,  but  of  pleasure,  and  one  feels  as 
if  entering  a  new  world    The  length  is 
about  282  feet,  and  the  breadth  120  feet 
— consequently  it  contains  33,840  square 
feet     It  is  about  60  feet  high.    At  the 
height  of  25  feet  from  the  ground,  a 
balconv  is  carried  round  the  centre  part 
of  the  house,  to  which  access  is  gained  by 
an  easy  and  rather  grotesque  stair,  built 
within  a  mass  of  rock-work,  of  whidi, 
however,  we  rather  question  the  taste  in 
a  glass-house.    A  broad  walk  surrounds 
the  whole,  leaving,  however,  space  for  a 
substantial  stone  table  between  it  and 
the  glass,  for  the  smaller  plants  in  pots  to 
stand  upon.    A  spacious  straight  walk 
passes  through  the  centre  from  end  to 
end,  while  another  intersects  it  at  the 
middle  of  the  house.    The  entrance  is  at 
the  ends, — the  whole  having  the  appear- 
ance of  a  cathedral,  with  a  large  usle  in 
the  centre,  and  two  smaller  ones  forming 
the  sides.      This  immense  structure  is 
entirely  of  wood,  and  glazed  with  sheet 
glass  of  a  large  size.     The  smoke    is 
carried  away  in  a  tunnel  to  such  a  dis^ 
tance  that  the  nuisance,  which  would 
otherwise  be  very  offensive,  is  completely 
got  rid  of    The  roof  is  curvilinear,  and 
in  the  ridge-and-frurrow  manner.     The 
astragals  are  not  in  the  usual  rebated 
form,  but  a  groove  is  cut  out  in  them,  for 
the  reception  of  the  glass,  by  machinery 
of  Sir  Joseph  Paxton  s  invention ;  thus 
saving  an  immense  amount  of  labour, 
and  producing  a  much  more  efficient 
roo(  as  the   small   quantity  of  putty 
requisite  to  fill  in  round  the  glass  cannot 
be  acted  on  by  the  weather,  as  in  ordi- 
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nary  cases,  where  it  is  constantly  fall- 
ing  off,  and  admitting  the  wet  into  the 
astragals,  and  consequently  hastening 
their  decay.  From  the  nature  of  the 
rooi^  it  follows  that  it  is  a  fixture ;  but 
ventilation  is  effected  by  yarious  open- 
ings, mostly  acted  upon  by  machinery. 
This  is  the  only  part  of  this  extraor- 
dinary structure  that  we  think  defectiye, 
as  an  immense  quantity  of  heated  air  must 
accumulate  towards  the  top,  for  the  escape 
of  which  we  think  effective  means  are  not 
sufficiently  provided. 

This  immense  house  is  heated  by  hot 
water  in  a  very  complete  manner — ^which 
ia  sufficient  proof  of  the  efficiency  of 
water,  and  the  absurdity  of  employing 
steam.  The  pipes  surround  the  house 
just  within  the  side  walls,  and  run  paral- 
lel to  each  other,  in  two  chambers  under 
the  floor  leveL  The  whole  of  the  fur- 
nace department  is  in  a  vault  under  the 
house^  and  completely  hid  from  sight; 
the  entrance  to  which,  and  for  supplying 
the  furnace  with  fuel,  is  by  a  tunnel 
ingeniously  contrived.  This  stupendous 
structure  reflects  great  credit  on  Sir 
Joseph  Paxton,  who  designed  and  super- 
intended the  erection  of  it ;  and  also  on 
his  Grace  the  Duke  of  Devonshire,  for 
his  liberality  in  affordii^  the  means. 

Plate  XIX.  shows  the  elevation  and 
ground-plan  of  a  conservatoiy  designed 
by  Richard  Turner,  Esq.,  of  Dublin,  one 
of  the  first  hothouse  architects  of  the 
day.     Fig.  510  is  a  cross  section  of  the 
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same.  The  whole  structure  is  metallic — 
the  ribs,  gutters,  and  larger  members 
being  of  cast-iron,  while  the  astragals  and 
smaller  members  are  of  malleable  iron, 
fabricated  in  that  superior  style  of  work- 
manship for  which  the  Hammersmith 
works  have  been  long  and  justly  cele- 
brated. The  base  or  parapet  is  also  of 
iron,  divided  into  panels,  resting  on  a 
polished  ashlar  plinth.  The  panelling 
between  the  piers  is  all  made  to  open  and 
shut  by  mechanical  arrangement,  admit- 
ting, when  opened,  a  most  abundant 
supply  of  fresh  air,  close  to  the  floor, 
around  the  whole  structure.  The  heated 
and  impure  air  is  made  to  escape  by  the 
perpendicular  sashes,  which  connect  the 
main  body  of  the  house  with  the  top 
part>  in  the  central  division,  which  sashes 
are  pivot-hung  at  their  centres,  and  moved 
simultaneously  by  the  action  of  a  spiral 
screw  and  rod,  which  is  brought  down  in 
connection  with  one  of  the  columns,  on 
each  side,  that  support  the  upper  part  of 
the  roof  The  ric^  in  the  two  wings 
opens  throughout  its  whole  length  for 
ventilating  purposes  also.  Those  parts  of 
the  sides  diown  with  darker  lines  are 
opened  during  the  heat  of  summer,  so 
that  the  temperature  of  this  capacious 
structure  may  be  lowered  nearly  to  that 
of  the  open  air.  The  elegant  bracket- 
like projections  in  front  of  the  exterior 
columns  add  greatly  to  the  strength,  as 
well  as  to  the  appearance,  of  the  whole. 
The  entrances  are  by  well-proportioned 

doors  placed  at 
both  ends,  and 
also  at  the  two 
opposite  sides  of 
the  centre  divi- 
sion. The  in- 
terior arrange- 
ment wUl  be  seen 
by  the  ground- 
plan,  the  centre 
part  being  divid- 
ed into  four  beds, 
while  the  two 
wings  contain  a 
longitudinal  bed 
ea(£.  The  floor 
around  and  be- 
tween these  beds 
is  laid  with  po- 
lished pavement ; 
and  avery  elegant 
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cast-iron  plant-table,  supported  on  orna- 
mental iron  brackets,  surrounds  the 
whole  house,  and  which  is  capable  of 
accommodating  a  large  number  of  plants 
in  pots,  whose  constitutions  imfit  them 
for  being  planted  out  in  the  beds,  and 
which  require  to  be  placed  near  to  the 
glass.  The  hot-water  pipes,  of  which 
there  are  two  flows  and  two  returns  all 
round,  are  placed  under  this  table,  the 
heat  firom  which  is  diffused  upwards 
through  the  many  openings  in  it  The 
8ur£euse  of  the  beds  of  soil  is  2  inches 
below  the  level  of  the  floor,  to  prevent 
the  soil  from  being  at  any  time  washed 
over.  They  are  also  margined  with  very 
neat  cast-iron  edgings^  which  gives  a 
finished  appearance  to  the  whole.  The 
beds  of  soil  are  thoroughly  drained  be- 
low, and  drain  tUes  are  laid  amongst  the 
drainage,  supplied  with  air  from  the  vault 
below ; — for  it  should  be  understood  that, 
as  this  very  elegant  structure  is  intended 
to  stand  upon  ^e  open  lawn,  the  whole 
paraphernalia  of  furnaces,  cisterns,  pot- 
ting-room,  &c.,  is  placed  under  the  floor 
of  the  centre  part,  which  is  lighted  by 
narrow  area  windows  close  to  the  plinti^i 
on  wliich  the  house  stands,  and  by  bull's- 
eyes  let  into  the  pavement  of  the  floors, 
and  kept  flush  with  them.  The  entrance 
to  this  vault  is  by  a  well  stair,  covered  with 
a  neat  iron  grating,  opening  to  the  sur* 
face  of  the  lawn,  in  the  angle  formed  where 
the  centre  part  joins  one  of  the  wings,  as 
shown  on  the  ground-plan.  The  smoke 
is  carried  off  through  a  tunnel,  which 
terminates  in  an  ornamental  chimney- 
shaft  at  a  considerable  distance,  and 
rising  from  amongst  shrubs.  The  present 
design  has  been  prepared  for  a  nobleman 
who  wishes  the  whole  structure  to  be  in 
one  temperate  conservatory.  But  to  those 
who  may  wish  for  a  greater  variety  of 
temperature,  &c.,  it  will  be  readily  seen 
that  the  wings  can  be  separated  from  the 
centre  part  by  throwing  a  glass  partition 
across  at  the  points  of  junction, — ^thus 
giving  the  proprietor  an  opportunily  of 
cultivating  tropical  or  extra-tropical 
plants,  according  to  his  taste.  By  refer- 
ring to  what  has  been  said,  (section  Gbebn- 
HOUSBS,)  in  connection  with  the  low-roofed 
greenhouse,  of  a  cruciform  shape,  in  the 
Boy  al  Gardens  at  Eew,  as  to  its  capability 
of  affording  complete  accommodation  for 
a  general  collection  suited  to  a  private 


establishment,  it  will  be  seen  that,  in  the 
present  case,  the  same  may  be  accom- 
plished, but  upon  a  much  larger  and 
more  important  scale. 

It  sometimes  happens,  as  in  the  case  of 
the  splendid  gardens  of  Lady  Rolle,  at 
Bicton,  that  the  conservatory,  for  private 
reasons,  is  placed  in  connection  with  the 
forcing  or  fruit  houses.  Of  this  arrange- 
ment we  have  another  instance  in  Plate 
XX.,  the  drawings  of  which  have  been 
kindly  placed  at  our  disposal  by  Richard 
Turner,  Esq.,  of  Dublin.  It  represents  a 
beautiful  curvilinear  x^nge,  having  a  con- 
servatory, with  straight  sides  and  circular 
front,  forming  the  centre,  which  he  has 
erected  at  Kilikee,  the  seat  of  Colonel 
White,  in  Ireland.  This  range  is  placed 
upon  an  open  lawn,  and  has  a  fine  effect 
The  wings,  which  are  dedicated  to  the 
growth  of  peaches,  grapes,  &c,,  are  on  the 
lean-to  curviUnear  principle,  only  so  far 
improved  from  the  generality  of  houses 
of  the  same  description  as  to  have  their 
ends  carried  round  so  as  completely  to 
shut  out  the  offices  behind  from  being 
seen  from  the  entrances,  which  are  placed 
at  each  end.  Indeed,  on  this  excellent 
arrangement  the  principal  merits  of  this 
range,  in  our  estimation,  rests.  We  have 
given  this  plate  to  illustrate  this,  as  well 
as  to  show  how  a  proprietor  of  more 
limited  means,  or  having  a  less  taste  for 
plants,  may  combine  his  conservatory  and 
fruit-houses  together,  so  as  to  produce 
effect  by  bringing  all  his  glass  into  one 
point  of  view.  This  structure  is  of  metal- 
lic material — ^the  rafters,  gutters,  wall- 
plates,  &c,,  being  of  cast-iron,  while  the 
astragals  and  lighter  parts  are  of  malle- 
able iron.  Ventilation,  as  shown  by  the 
two  ventilators  being  partly  open,  is  in 
the  usual  manner  placed  in  the  front 
parapet :  they  are  opened  or  shut  simul- 
taneously by  a  very  simple  mechanical 
operation,  which  tLrows  them  out  at 
bottom,  while  they  are  hinged  to  the  upper 
wall-plate  abova  Top  ventilation  is  ef- 
fected by  means  of  openings  near  the  top  of 
the  back  wall,  the  fresh  air  being  admitted, 
or  the  foul  air  allowed  to  escape  through 
the  ornamental  iron  grating  which  rises 
above  the  glass,  and  forms  a  part  of  the 
ornamental  finish  on  the  top  of  the  walL 
The  chimney-tops  are  placed  on  the  ends^ 
more  for  ornament  than  for  use.  The 
smoke  from  the  furnaces^  as  well  as  that 
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from  the  rooms  behind,  should  be  carried 
up  over  the  front  wall  of  the  offices  be- 
hind, as  exemplified  in  the  gardens  at 
Dalkeith,  PoltaJloch,  kc.    The  yestibule, 
or  lobby  entrances  at  the  two  ends,  as 
well  as  that  in  the  centre  of  the  conserva- 
tory, are  well  designed,  and  more  effective 
thw  had  they  been  curvilinear,  as  is  fre- 
quently seen  in  houses  with  similar  roofs. 
This  would  make  a  very  neat  range  of 
houses,  and  be  equally  well  adapted  either 
for  plant-houses  or  for  the  purpose  for 
which  they  are  at  present  intended,  were 
the  back  offices  removed,  and  the  whole 
space  roofed  in  by  a  roof  similar  to  that  of 
the  fix>nt   The  conservatory  could  then  be 
extended,  forming  nearly  a  square,  with 
two  semicircular  ends.  Of  course  such  an 
alteration  of  form  could  only  be  justified, 
if  firuit  was  to  be  grown,  by  having  the 
ends  facing  the  north  and  south,  instead 
of,  as  at  present,  facing  the  east  and  west 
For  plant-houses  this  would  be  immate- 
rial, as  many  plants  thrive  better  in  a 
northern  exposure  than  in  the  opposite. 

In  remarking  on  the  defects  of  domi- 
cal houses,  p.  129,  it  will  be  seen  that 
one  of  our  objections  was  the  dispropor- 
tion between  their  height  and  diameter — 
the  former  being  too  much  for  the  latter, 
and  the  latter  too  small  to  allow  of  a 
sufficient  extent  of  the  circumference 
being  seen  at  one  time.  We  speak  of  the 
plants  as  arranged  within  thenou  In 
Plate  XXI.  we  think  this  defect  is  greatly 
modified,  because  with  increased  diameter 
we  have  a  decrease  in  height  Our  pre- 
sent subject  also  of  itself  has  much  more 
of  architectural  effect  than  the  majority 
of  domical  houses  we  have  met  with. 
The  design  is  by  Richard  Turner,  Esq. 
We  have,  however,  taken  the  liberty  to 
alter  it  in  some  few  respects.  This  plate 
may  be  taken  as  an  excellent  model  for  a 
conservatory  for  a  residence  of  the  first 
order,  and  should,  like  all  similar  struc- 
tures, stand  isolated,  as  it  can  have  no 
connection  with  other  buildings.  We 
have  placed  it  on  a  platform  15  feet 
broad  and  3  feet  above  the  level  of  the 
ground  around,  to  give  apparent  height  to 
the  elevation  when  viewed  externally, 
without  adding  to  the  actual  height 
within,  and  also  that  the  bottom  may  be 
secured  against  excess  of  damp.  The 
structure  is  entirely  metallic :  the  inter- 
nal columns  for  the  support  of  the  centre 
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dome,  the  pilasters  forming  the  upright 
part  of  the  elevation,  the  ribs  of  the  dome, 
the  entablature  above  the  pilasters  form- 
ing also  the  gutter  behind  them,  the 
balustrading  at  base  of  the  upper  dome, 
ke.y  being  all  of  cast-iron,  the  astragals 
and  smaller  members  of  the  structure 
being  of  malleable  iron. 

The  pilasters  are  cast  open,  to  lighten 
their  effect  by  the  introduction  of  a  nar- 
row frame  of  glass,  without   lessening 
their  strength.     Ventilation  is  effected 
by  bringing   tubular  air-drains,  6  feet 
asunder,  through  the  platform  or  terrace 
on  which  the  house  stands :  these  deliver 
the  fresh  air  into  the  area  in  which  the 
hot-water  pipes  are  placed,  and  which 
surrounds  the  whole  house,  and  is  covered 
with  an  ornamental  grating  fitted  into 
the  pavement  and  level  with  it    Besides 
this,  the  shaded  part  under  the  upright 
glass  is  composed  of  a  series  of  metaUic 
ventilators  around  the  whole  of  the  struc- 
ture, which,  when  open,  deliver  the  air 
passing  through  them  close  to  the  floor. 
Thus  it  will  be  seen  that,  from  the  num- 
ber and  distribution  of  these  in-draughts 
of  air,  an  amazing  volume  of  that  element 
will  be  brought  within  the  house.    This, 
however,  on  accoimt  of  its  buoyancy  on 
becoming  heated,  would  naturally  ascend 
upwards  instead  of  passing  onward  to  the 
centre  of  the  house.    To  supply  this  part 
also,  four  12-inch  tubular  air-drains  are 
brought  from  without  the  terrace  para- 
pet^ and  meet  at  the  centre  in  a  3  feet 
square  chamber;  from  thence  the  air  is 
admitted  as  required  into  the  body  of 
the  house.    As  with  all  domical  houses, 
difficulties  present  themselves   here  in 
ventilating  the  roo£    The  ribs  of  the 
roo^  in  the  present  case,  are  not  united 
together  at  the  very  apex,  but  are  con- 
nected to  a  strong  bar  of  iron  bent  in 
form  of  a  hoop,  and  of  the  internal  diame* 
ter  of  4  feet :  the  inner  edge  of  this  is 
formed  into  a  small  gutter  1  inch  in 
width,  having  two  1-inch  openings  to 
deliver    any  rain  water  that  may  fall 
on  the   movable   ornament   above  the 
glass   roof  without      Across   the   iron 
hoop  which  ties  the  top  of  the  ribs  to- 
gether is  welded  an  arm,  to  which  an 
upright  one  is  attached,  passing  upwards 
within  the  movable  top,  and  Cushioned 
like  a  common  sliding-pencil.    The  top 
of  the  sliding  part  is  secured  to  the  mov- 
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able  top,  while  the  other,  or  stationary 
part,  is  attached  to  the  cross  arm  by 
means  of  two  pulleys,  and  a  double  line 
of  chain  attached  to  the  sliding  part,  and 
brought  perpendicularly  downwards  to 
the  ground :  the  pulling  down  of  the  one 
chain  would  draw  up  the  sliding  part  of  the 
upright  arm,  and  so  elevate  Ihe  movable 
top  to  the  height  of  18  inches  or  more, 
according  to  the  length   of  the  slide; 
pulling  the  other  chain  would  reverse 
the  action,  and  draw  it  down  again  to 
its  original  position.     Thus  we  would 
have  the  means   of  opening  the    apex 
of  the  roof  to   the  extent  of  4  feet  in 
diameter.      It   would    be   possible,   by 
another  appliance,  to  bring  the  chains 
down  under  one  of  the  ribs  of  the  top 
dome,  and  from  thence  down  one  of  the 
upright  columns  that  support  it;  but 
the  liability  of  this  to  become  deranged 
would  be  a  much  greater  inconvenience 
than  having  the  double  chain  suspended 
in  the  centre  of  the  house.     A  structure 
of  this  form  and  size  would  require  to 
have  the  means  of  ventilation  at  the  top 
of  the  under  dome  also.    Here  the  diffi- 
culty is  much  more  easily  got  over,  as 
ventilators  can  be  placed  along  the  top 
of  the  imder  dome,  by  uniting  two,  or 
even  three,  astragals  together  at  their  top 
ends,  and  filling  in  the  opening  thus 
made   with  movable    glass  •  ventilators ; 
and  here  they  could  be  acted  upon  by 
small  chains  or  iron  rods  being  attached 
to^them,  and  brought  to  within  reach  of 
the  floor,  by  the  sides  of  the  upright  iron 
columns  of  support  The  internal  arrange- 
ment of  such  a  house  should  be  to  have 
a  circular  bed  of  equal  diameter  with  the 
upper  dome,  and  in  this  the  tallest  grow- 
ing plants  should  be  set    This  may  be 
divided  through  the  centre  by  a  pave- 
ment passage  opposite  the  doors,  or  it 
may  be  divided  into  four  quarters  with 
eqiud  propriety.      This  bed  should  be 
encompassed  with  a   pavement  or  en- 
caustic tile  passage,  not  less  than  4  feet 
in  breadth.     Another  passage  of  equal 
breadth,  and  of  the  same  material,  should 
be  carried  round  the  house  parallel  to 
the  upright  sides,  and  be  connected  with 
the  inner  one,    either  at  two  or  four 
points.      There  is  no  loss  of  space  in 
naving  broad  passages  in  conservatories, 
as  the  plants,  when  they  become  fully 
developed,  will  require  all  the  head-room 


that  can  be  afforded  them ;  while  a  more 
limited  range  to  their  roots  will  be  an 
advantage.  As  a  matter  of  course,  the 
heating  apparatus,  &a,  should  be  in  a 
vault  under  the  house,  so  that  no  litter 
or  confusion  may  appear  around  or  near 
such  a  structure.  The  smoke  in  like 
manner  should  be  earned  away  at  a  con- 
siderable distance. 

As  an  exemplification  of  a  oonserva- 
toiy  with  glass  sides,  we  may  refer  to 
the  following  figures,  being  a  design  pre- 
pared by  us  lately  for  J.  P.  W.  Butt, 
Esq.,  of  Grovefield,  Gloucestershire,  and 
intended  to  form  a  wing  to  the  man- 
sion,  which  is  in  the  same  style  as  our 
conservatory.      The  conservatory  is  93 
feet  long,  16  feet  high  at  the  ridge,  and 
25^  feet  in  breadth.    The  whole  stands  on 
a  plinth  of  ashlar,  ascended  by  three  steps 
of  8  inches  each,  as  shown  in  the  cross 
section  a  a,  fig.  5li,  rising  from  a  gravel 
terrace  walk,  10  feet  broad,  which  sur- 
rounds the  house  on  three  sides.     The 
floor  within  is  of  polished  Yorkshire  pave- 
menty  and  is  4^  feet  broad  around  the 
sides  and  ends  of  the  house;  while  the 
pavement  around  the  centre  or  circular 
bed  is  2  feet  10  inches  broad.    As  the 
whole  of  the  upright  lights  are  movable, 
each  forms,  when  required,  a  means  of 
entrance;  but  the  principal  entrance 'is 
through  a  vestibule  or  corridor,  which 
leads  -from  one  of  the  drawing-rooms. 
This  mode  of  entrance  became  necessaxy, 
as  it  was  deemed  inexpedient  to  run  the 
conservatory  in  a  straight  line  from  that 
room — as,  by  so  doing;  a  great  part  of  the 
elevation  of  the  mansion  would  have  been 
hidden ;  awhile,  again,  no  other  entrance 
could  hiave  been  got  leading  immediately 
into  the  conservatory,  as  certain  offices, 
which  could  not  have  been  well  dispensed 
with,  come  in  immediate  connection  with 
its  end.  Wethereforededgnedthecorridor, 
which  encloses  the  drawing-room  window 
without  depriving   the   room  of  light 
This  may  be  kept  decorated  with  a  stand, 
of  plants  in  flower,  which  will  at  all  times 
be  seen  frx)m  the  drawing-room,  and,  when 
the  glass  door  is  open,  will  form,  as  it 
were,  a  part  of  it    In  passing  from  the 
drawing-room  through  tiie  corridor,  we 
enter  ^e  conservatory  at  a  sliding  door 
of  glass,  himg  on  the  suspension  principle 
in  two  parts — the  one  rurming  back  into 
the  wall,  and  the  other  behind  the  half 
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Baah.  The 
end  abut- 
ting against 
the  offices, 
as  already 
noticed,  is, 
for  unifor- 
mity's sake, 
constructed 
the  same  in- 
ternally as  the  other  ends  and  sides  of  the 
structure,  but  is  filled  in  with  ground  glass, 
so  that  nothing  can  be  seen  through  it : 
behind  it  is  an  open  area  15  inches  wide,  to 
admit  air  and  light  to  the  offices  behind. 

We  have  avoided  curred  lines  as  much 
as  possible  in  the  figures  of  the  beds  in 
the  flower  garden  connected  with  this 
conservatoiy,  as  we  propose  them  to  be  of 
l^inch  slate  set  on  edge,  and  the  walks 
gravelled.  The  circles  being  too  small  to 
border  with  other  than  box  edgings,  we 
propose  to  occupy  them  with  vases,  of 
Grecian  patterns,  to  be  kept  full  of  flower- 
ing plants,  and  to  give  elevation,  as  it  were, 
to  ijie  monotony  of  the  ground-plan.  In 
the  centre  is  a  fountain  and  basin  of  water. 
Fig.  511  is  the  front  elevation :  at  a  is 
shown  the  end  upright  sash  partially 
opened,  and  run  back  behind  the  next  to 
it  The  fan-lights  b  b,  all  round  the  house, 
are  filled  in  with  violet-coloured  glass  in 
single  panes.  The  columns  are  tubular, 
and  convey  the  water  from  the  gutter  be- 
hind the  pediment  to  a  cistern  below  the 
house,  from  whence  water  is  procured  for 
the  plants.  The  whole  roof  is  fixed,  and 
without  rafters  or  framed  sashes.  The 
top  ventilation  is  placed  in  the  lantern 
at  the  top,  every  alternate  glass  panel  of 
which  is  moved  by  machinery,  as  seen 
at  fig.  31,  art  Pbinciplbs  op  Hothouse- 
Building.  The  roof  of  the  lantern  is  also 
fixed,  and  of  glass. 

Fig.  512  is  the  end  elevation,  while  fig. 
513  is  the  elevation  of  the  corridor. 

Fig.  514  is  a  cross  section,  showing  at 
ddd  the  drainage  below  the  bed  for  the 
plants,  as  well  as  for  admitting  air  to 
their  roots  at  the  same  time ;  the  earthen- 
ware pipes  used  for  the  purpose  being 
closely  fitted  to  retain  any  water  that  may 
find  its  way  into  them,  until  it  is  dis- 
charged at  their  extreme  ends,  where  they 
terminate  in  sunk  areas  covered  with 
grating.     From  these,  air  enters  them^ 
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and  is  disckarged  upwards  into  the  stone,    fitted  to  them,  and  dispersed  r^iularlj 
flint,  or  rubble  drainage  h  b,  placed  under    through  the  whole  mass ;  c  c  are  ti^e  hot- 
the  bed,  through  upright  metallic  tubes    water  pipes,  placed  side  by  side  in  an  air- 
Fig.  512. 
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flue  under  the  floor  pavement,  the  heat 
from  which  ascends  into  the  house  through 
highly  ornamental  brass  gratings,  and  is 

Kg.  518. 
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forced  upwards  by  the  admittance  of  cold 
air,  brought  in  in  small  pipes  from  with- 
out ;  €  is  the  stone  plinth  for  supporting 
the  casEt-iron  column  which  sustains  the 
ridge,  and  the  arms //which  curve  from 
it,  and  are  attached  to  the  straining  bar, 
extending  the  whole  length  of  the  house, 
to  which  the  astragals  are  individually 
fiuBtened.  The  lantern  above  the  ridge 
shows  the  mode  of  top  ventilation,  every 
alternate  panel  on  each  side  being  made 
to  open  while  the  others  are  shut 
Besides  the  subterranean  ventilation 


introduced  into  the  bed  for  the  plants, 
another  and  more  copious  supply  for  the 
atmosphere  is  brought  in  through  brass 
ventilators  placed  at  a  level  with  the 
gravel  walk  which  surrounds  three  sides 
of  the  conservatory,  passing  through  the 
lowermost  step,  and  communicating  with 
the  air-flue  in  which  the  hot  water  pipes 
are  placed. 

It  would  appear,  judging  from  the 
monotonous  arrangement  of  the  plants 
in  our  conservatories,  &c,  in  general,  that 
the  whole  attention  of  those  concerned 
in  these  constructions  was  concentrated 
on  the  building  itself,  and  that,  however 
elegant  it  may  be  in  form,  or  even  how- 
ever well  suited  to  the  culture  of  plants 
when  finished,  the  internal  arrangementB^ 
as  far  as  regards  the  disposal  of  the 
plants,  are  left  uncared  for,  beyond  fol- 
lowing up  the  old  and  absurd  practice  of 
crowding  them  together  so  that  their 
sur&ce  of  foliage  may  appear  as  much 
like  that  of  a  newly-clipped  hedge  as  pos- 
sible. In  nature  we  see  no  such  arrange- 
ments— every  plant  there  occupies  ^e 
space  and  situation  most  suitable  for  its 
existence.  Why  should  not  this  arrange- 
ment be  carried  out  in  the  disposal  of  them 
in  our  glass-houses?  The  thing  is  practi- 
cable, and,  if  acted  upon,  our  houses  would 
present  a  much  more  interesting  appear- 
ance than  they  do  as  at  present  managed. 
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We   are  aware    that  this   has  been    some  with  the  happiest  effects.  The  diffi- 
attempted  in  several  instances;  and  in    culty  of  combining  horticultural  conve- 

Fig.  514. 


nianoes  and  grac^l  arrangement  has 
bieen  happily  overcome,  even  where  the 
iiouses  were  upon  no  very  extensive  scale. 

As  plant  structures  may  now  be  ex- 
pected to  become  more  numerous,  as 
well  as  more  capacious,  we  hope  that 
attention  will  be  directed  to  this  matter. 
Oar  Continental  neighbours  have  at- 
tempted something,  here  and  there,  in 
the  way  of  giving  pictorial  effect  to  the 
interior  of  their  conservatories,  while  they 
tacitly  adhere  to  a  very  formal  style  of 
laying  out  the  grounds  around  thenL>  We, 
on  the  other  hand,  continue  to  adopt 
quite  an  opposite  practice.  All,  with  us, 
is  grace,  freedom, and  expansion  without; 
while  within,  as  was  remarked  by  an 
observing  Frenchman,  ''we  huddle  our 
plants  together  upon  a  stage  or  shelf, 
just  as  if  our  greenhouse  was  a  shop,  and 
the  plants  were  objects  placed  for  sale 
upon  the  counters." 

At  Chatsworth,  Sion,  Kew,  Leigh  Park, 
and  some  other  places,  both  the  useful 
and  the  beautiful  have  been  earned  out 
to  a  considerable  extent— and  upon  a 
smaller  scale  at  Poles,  in  a  house  designed 
by  Mr  Glendinning,  at  Mr  Dillwyn  Lle- 
wellyn's in  Wales,  and  more  recently  at 
Mr  C.  Walner's  at  Haddesdon. 

Mr  LleweUyn'fl  stove  conservatoiy  is 


internally  arranged  so  as  to  represent  a 
tropical  forest  scene  on  a  small  scale — the 
idea  having  been  suggested  to  him  on 
reading  the  graphic  description  given  by 
Schomburg  of  the  falls  of  the  Berbice 
and  Essequibo.  In  this  house  rockwork 
is  introduced ;  a  fall  of  water  heated  to  a 
proper  temperature  is  made  to  dash  over 
the  rocks  and  to  fall  into  a  pool  which 
occupies  the  middle  of  the  stove,  forming 
a  tiny  aquarium  and  small  island  of  rock- 
work,  which,  like  that  forming  the  cas- 
cade, is  covered  with  ferns,  orchids,  lyco- 
podiums,  &c.  Innumerable  seedling  ferns 
spring  up,  amongst  which  many  species 
of  orchids  grow  in  all  their  native  luxu- 
riance. Many  species  are  cultivated  on 
the  rocks,  attached  to  blocks  of  wood  or 
placed  in  baskets  suspended  from  the 
roof;  and  all  are  growing  in  that  wild 
yet  beautiful  confusion  in  which  they  are 
found  in  their  native  habitats.  Nor  is 
this  picturesque  effect  all  that  is  gained 
by  this  mode  of  arrangement — the  plants 
ai^  individually  placed  in  the  conditions 
the  most  natural  to  them  in  a  strange 
land,  and  under  the  control  of  man. 

Conservatory  and  greenhouse  floors 
should  always  be  laid  with  polished 
Arbroath,  Caithness,  Yorkshire,  or  Port- 
land   pavement,    in   large   pieces,   and 
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neatly  jointed.  As  substitutes,  we  may 
recommend  Welsh  and  Irish  slate,  manu- 
factured by  Mr  Beck  of  Isleworth  and 
others ;  or  ornamental  tiles,  of  which  the 
Staffordshu^  potteries  afibrd  great  variety. 
For  small  greenhouses,  tile  quarries  6 
inches  on  tibe  side,  in  blue,  red,  drab, 
and  black,  properly  arranged  as  to  colour, 
will  make  a  good  and  lasting  floor. 
Wright's  quarries  may  also  be  used :  these 
on  a  pale  yellow  ground  have  dark  brown 
figures  in  pigment  let  in;  or  for  houses 
of  the  first  order,  Minton  s  encaustic  tiles, 
which  can  be  procured  in  great  variety  of 
design,  and,  if  laid,  will  produce  a  veiy 
splendid  effect.  Black  and  white  marble 
may  also  be  employed;  but  Minton*s 
tiles  look  better,  and  have  a  much  warmer 
appearance.  The  recent  improvements 
in  the  manufacture  of  slate  by  inlaying — 
as  shown  by  Mr  Magnus  in  the  Great 
Exhibition — are  worth  the  inspection  of 
those  constructing  houses  of  this  descrip- 
tion. In  no  department  of  horticultural 
buildings  is  there  more  ample  room  for 
still  further  improvement^  both  in  respect 
to  elegance  in  form  and  adaptation  to  the 
purpose  for  which  they  are  intended,  than 
in  the  department  to  which  we  are  at 
present  alluding. 

At  page  114  we  incidentally  alluded  to 
the  practicability  of  roo&  of  glass  being 
constructed  upon  the  suspension  prin- 
ciple, with  a  view  to  enclose  large  spaces 
without  the  necessity  of  using  internal 
supports ; — ^we  are  now  in  a  position  to 
prove  the  practicability  of  such  a  system, 
and  offer  the  following  diagrams  in  sup- 
port of  our  opinion.  Before,  however, 
launching  a  principle  so  diametrically 
opposed  to  present  practice  and  opinions, 
it  may  be  necessary  to  preface  our  state- 
ments with  a  few  brief  remarks.  Suspen- 
sion bridges — and  those  especially  upon 
Drench's  principle— gave  us  the  first  idea 
of  a  suspension  glass  roof.  Bridges,  in 
principle  of  construction,  may  be  consi- 
dered a  species  of  roofing,  as  each  arch, 
whatever  be  its  form,  is  a  roof  over  the 
area  it  spans.  For  ages  they  were  founded 
upon  the  principle  of  compression,  al- 
though suspension  ones  may  be  traced  to 
a  very  remote  date.  Boofis,  like  bridges, 
were  founded  nearly  on  the  same  data, 
the  compression  at  the  ridge  being  coun- 
teracted by  tying  the  points  of  support 
together,  or,  as  is  said  in  practical  phrase- 


ology, guarding  against  the  lateral  thrust 
which  the  base  of  all  roofs  has  upon  the 
walls  that  support  them.  The  difference 
between  compression  and  suspension— 
where  the  material  employed  (as  must 
always  be  the  case  in  hothouse  roo&)  Lb 
of  the  lightest  and  least  bulky  form  pos- 
sible— ^is  so  great,  that  the  following  data 
may  be  considered  sufficient  to  prove  the 
correctness  of  the  principle  : — It  has  been 
satis&ctorily  proved  that  a  bar  of  iron,  of 
2  tons  weight,  and  1000  feet  in  length, 
will  sustain  in  a  perpendicular  position, 
when  suspended,  10  tons.  A  tower,  for 
example,  upon  the  principle  of  compressioii, 
of  1000  feet  in  height^  capable  of  sustain- 
ing the  same  weight  would  require  in 
its  construction  more  than  one  hundred 
thousand  times  the  amount  of  iron.  On 
the  other  hand,  a  bar  of  best  iron,  of  an 
inch  area  at  the  base,  would  sustain  itself 
on  suspension  nearly  60,000  feet  in  length. 
Now,  the  same  bar  of  iron  would  not 
sustain  itself  in  a  perpendicular  position 
above  40  feet  in  length,  apart  from  any 
compressive  weight  being  placed  upon  it 
The  greatest  power  in  nature  is  the  ten- 
sion or  lifting  power,  and  upon  this  all 
suspension  power  is  founded. 

Very  lucid  explanations  and  calcula- 
tions, as  to  the  stability  of  suspension 
bridges  upon  Drench's  principle,  will  be 
found  detailed  in  the  "  Surveyor  s,  En- 
gineer's, and  Architect's  Journal ; "  and 
those  who  study  the  papers  therein  con- 
tained will  at  once  see  the  practicabilily 
of  suspending  hothouse  roo&  in  a  similar 
manner.  Vibration  and  pendulous  mo- 
tion will  be  a  different  thing  in  roo£s 
constructed  upon  the  ridge-and-furrow 
principle  from  what  it  is  in  bridges,  which 
are  long,  narrow  structures,  as  well  as 
subject  at  times  to  be  loaded  with  very 
great  weights,  which  latter  is  the  princi- 
pal cause  of  that  motion.  Hothouses,  on 
the  other  hand — ^at  least  such  as  we 
would  apply  the  principle  to — would  be 
of  a  different  form  altogether,  their  great 
breadth  constituting  one  of  the  causes  of 
the  absence  of  vibration.  Supposing  a 
hothouse  to  be  100  feet  square,  or  100 
feet  in  length  and  100  feet  in  width,  the 
vibration  caused  by  the  wind,  which  would 
be  the  only  power  acting  upon  it  to  cause 
a  vibratory  motion,  would  no  more  be 
felt  upon  it  than  if  the  roof  was  supported 
upon  the  compression  principle — that  is, 
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1  diameter,  are  planted  i 
Fig.  GIG. 


mpported  upon  columns,  walla,  &c.  Its  10  inchee  i 
only  force  would  be  in  an  oblique  or  pen- 
dulous direction  upon  the  surface  of  the 
roof— hut  that  roof  could  be  so  tied  to- 
gether eztemall;  by  tendon-rods,  that 
the  force  of  the  wind  would  meet  with 
resistance  from  them  from  itiiaterer  point 
it  m^t  blow ;  and  when  we  consider 
that  an  inch  bar  of  beat  iron  is  capable  of 
■ostuning  a  weight,  when  suspended,  of 
nearly  30  tons,  we  need  not  fear  the  force 
of  the  wind  upon  a  ridge-and-jiirrow  roo( 
be  its  extent  ever  bo  great. 

Fig:  615  shows  part  of  the  elevation  of 
mch  a  structure,  the  front  or  perpen- 
dicular lights  being  made  to  open  by 
ruDning  past  each   other,  as  elsewhere 

Cast-iron  tubular  columns,    sufficient  bed  of  oonorete  to  enable  them 


to  recast  the  strun  of  the  tenuon-rods,  divided  into  five  equal  distances,  n  m  ji  r, 
which  are  fixed  to  their  upper  end,  as  on  fig.  516.  At  each  of  these  divisions  ia 
Been  in  fig.  516,  a  a.  These  columns  fixed  a  strap  (f,  3  inches  broad,  J  thick, 
may  be  architectural  or  not,  according  to 
taste,  and  may  be  finished  at  top  with 
any  appropriate  ornament.  Both  sides 
of  the  structure  are  the  same,  and  the 
columns  are  carried  up  opposite  the  val- 
leys, to  give  the  necessary  folcrum  to  the 
sospension-roda  Fig.  617  is  a  section  of 
the  gutter^  while  fig.  516  is  that  of  the 
loDgitudinal  line.  The  following  descrip- 
tion will  more  clearly  explain  the  con- 
struction : — The  gutter,  as  above,  is  formed 
of  malleable  iron  boiler-plates  a  quarter  of 
an  inch  thick,  having  a  sole,  I,  of  malleable 
iron  rolled  to  the  ^ape  shown.  To  this 
bottom  plate  the  sides  are  joined  by  rivets 
f-inch  diameter,  and  3  inches  apart,  as 
shown  by  the  dotted  line  in  longitudinal 
section.  In  the  upper  edge  of  the  gutter 
are  fixed  by  f  rivets,  4  inches  apart,  two 
jHeces  of  angle  iron,  e  6,  made  to  suit  any 
angle  which  the  roof  may  require.  This 
gutter  is   made  all  in  one  length,  and 
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made  to  go  round  the  sides  and  bottom 
of  the  gutter.  Thia  strap,  which  is  made 
of  L.M.  iron,  is  pierced  at  the  upper  end 
for  the  bolt  to  pass  through.  These  gut- 
ters are  plaoed  between  two  upright 
oolumoB  a  a,  fig.  S16,  having  a  bracket 
cast  on  them  at  oo  for  the  gutter  to  rest 
on,  6  feet  from  the  top.  The  topa  of  these 
pillars  are  cored  out  to  allow  the  double 
joints  of  the  suspenBion-bars,  1  2  3  4,  to  be 
inserted,  a  bolt  of  the  best  iron  or  soft 
steel  passing  through  the  jaws  of  the  cast- 
iron  pillars  and  joints  of  the  suspension- 
bara  These  bars  are  1^-inoh  diameter, 
of  best  iron,  made  with  double  joints  on 
both  end^  as  shown  in  section  of  gutter. 


the  bolt  /  passing  throogb  the  str^  i 
and  the  u«les  of  the  gutter,  and  also 
through  the  double  joints  of  the  suspen- 
eion-rods.  The  strap  d  is  to  support  the 
weight,  and  to  prevent  the  sides  of  the 
gutters  from  being  torn  out  by  the  strain 
of  the  suspension-rods.  This  gutt«r  maj 
be  made  from  dO  to  100  feet  of  span,  and 
requires  tranaverse  bars  of  round  iron 
crossing  the  gutter  to  keep  it  in  a  straight 
line.  The  upright  pillars  may  be  made 
of  any  pattern  to  suit  the  dedgn  of  the 
house,  and  should  be,  for  an  80  feet  span, 
at  least  8  inches  diameter,  and  1^  metal. 
Fig.  SIS  shows  another  mode  of  sus- 
pending the  gutters — for  upon  tbem  the 


whole  of  the  ridge-roof  rests.  Fig.  619,  well  as  an  open  passage,  formed  bj  a  per- 
seotioQ  on  A  B,  shows,  upon  an  enlarged  foratod  plate  of  iron  or  open  grating,  to 
prevent  the  snow  from  chokmg  up  the 
gutter,  and  leaving  a  clear  passage  for 
the  melted  suow-water  passing  off  at  h. 
In  fig.  520,  the  plan  of  Uie  root  are  seen 
the  tension-rods  cormected  with  the  gutter 
at  a  d  a,  while  others  are  placed  diagonally, 
h  b,  from  the  upri^t  columns,  and 
secured  to  the  apex  of  the  ridges,  their 
use  being  to  tie  the  roof  together,  and 
prevent  vibration  and  pendulous  motion. 
The  upright  columns,  gutters,  tenmon, 
and  diagonals,  are  of  iron,  the  ridges  and 
astragals  of  wood.  Top  ventilation  is  to 
bo  effected  by  openings  in  the  ridge, 
nsction  with  the  roof  astragals  a  a,  as    which  may,  for  this  purpose,  be  in  two 


scale,  a  section  of  the  gutter  and  its  oon- 
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parti,  the  opening  being  6  inches  wid^  hoase  of  smaller  dimsnsionB,  and  without 

And  extending  the  whole  length  of  each  arohitectural  pretensionB.     Of  all  forma 

ridge.    Fig.  fi21  isa  Beotioa  for  a  greenbouae,  that  of  a  lean-to  is 

Hj.  631.       p^  f,  jj  decidedly  the  worst,  and  that  of  the  span 

^  r       The  front  elevationB— for  or  curvilinear  the  beet      Peaohee  and 

I  I     all  the  aides  are  alike — of  vioes  may  be  grown  to  the  greatest  d^;ree 

I  I    auch    a    Btructure   would  of  perfection  in  lean-to  houses ;  but  green- 

^^^^^J     present  a  etraight  line  of  house  plants  seldom  can,  as  the  merito 

V  "V    oolunms    in   any  atjle  of  of  the    latter    greatly  depend    on    the 

\^    ^^    architecture  auitable  to  the  symmetry  of  form — and  thie  cannot  be 

aituation  and  surrounding  attained  unless  every  part  of  the  plant  is 

objects :  their  capitals  and  friezes  would  equally  exposed  to  hght^  air,   and  aun- 

form  a  parapet  not  much  exceeding  the  fihine.     It  is  true,  there  are  many  plants 

top  of  the  ridges,  which  would  give  a  fin-  that  will  thrive  with  much  lees  light  than 

iahed  appearance  to  the  whole,  and  hide  others ;  but  they  are  few  in  number  oom- 

tlie  roo(  which,   in  most  conservatories  pored  with  the  thousands  in  cultivation. 

upon  architectural  principles,  is  very  ob-  This  we  learn  from  the   great  book  of 

jectionable.     The  panelling  or  frieze  be-  nature,  where  we  aee  how  profbsely  she 

tween   the  capitals  should  be  of  glass,  has  clothed  the  mountain,  the  valley, 

giving  greater  apparent  heightto  the  eleva-  and  the  open  country;  while  the  forest 

tion,  and  casting  less  shade  than   if  it  and  the  shady  dingle  are  comparatively 

were  constructed  of  opaque  substances,  barren — at  least  so  far  as   number  of 

such  as  wood  or  iron.  species  is  concerned.     The  orange,  the 

We  have  eubmitted  this  style  of  roof  myrtle,  and  the  camellia,  will  thrive  where 

to  a  high  engineering  authority,    who  the  extenaive  generas  Erica,  Felai^nium, 

states  tlut  there  would  be  no  diScul^  &c.,  will  not  long  exist 

Id  conatmcting  such  roofs  to  any  extent        It  aeems  now  almoat  universally  ad- 

in  length,  and  from  100  to  150  feet  in  mitted  that  the  span  or  curvilinear  form 

width,  and  probably  even  more.     Those  of  roof  is  best  adapted  for  Ibis  purpose, 

we  have  consulted  have  now  prepared  and  that  the  ends  of  the  houses  should 

more  detailed  drawings  and  calculations  front  the  north    and    south,    althou^, 

than  is  necessary  for  our  present  purpose,  under  peculiar  circumstances,  they  may 

and  are  ready  to  construct  auch  roo&  be  uaefiiUy  conatmcted  to  face  the  east 

upon  the  ahortest  notice.  and  west ;  the  more  ao  if  they  are  glass 

on  all  sides  to  within  a  foot  or  so  of 

the  ground,  as  in  most  of  the  annexed 

§  2. — OBEENHOUSES.  illustrations. 

In  regard  to  elevation,  fig.  S22  is  aup- 

The  greenhouse  differs  from  the  conser-  poaed  to  be  of  wood,  standing  on  a  plinth 

vatory,  principally  in  containing  smaller  or  basement  18  inches  high,  the  better 

plants,  and  these  for  the  moat  part  being  to    secure  the  framework    from  decay. 

in  a  portable  state ;  and  also  in  being  a  The  pilasters  are  hollow,  as  is  usual  in 

Fig.G22. 
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Buoh  cases,  for  the  purpose  of  containing 
the  weights  by  which  the  sashes  are  sus- 
pended     The  sashes  all  round  are  in 
two  parts,  for  the  purpose  of  being  drawn 
up  or  down  for  ventilation,   the  doors 
being  at  each  end.    The  roof  is  also  com- 
posed of  two   sashes  on  each  side,  the 
top  ones  movable  for  ventilation ;    and 
to  take  off  the  appeartuice  of  the  eavee,  a 
latticed  parapet  is  carried  up  to  hide  the 
gutter,  and  diorten  the  apparent  length 
of  the  roo^  as  well  aa  to  give  height  to 
the  elevation.    The  watfir  from  the  roof 
is  conveyed  to  a  cistern  at  each  end  under 
the  fioor,  through  a  pipe  enclosed  in  each 
oomer  pilaster.     Such   a  house  should 
stand  clear  of  all  other  buildingB,  say  on 
a  lawn,  or  in  the  shrubbeiy,  and  conse- 
quently no  chimney  should  be  seen — the 
smoke  being  conveyed  to  a  distance  in  a 
due  surrounded  with  a  water-tight  drain, 
and  t«rminating  in  an  ornamental  vase, 
or  in  a  hidden  chimney  amongst  the 
shrubs.     As  little  fire  heat  is  required  for 
a  greenhouse,  and  that  only  in  winter, 
the  smoke  will  cause  little  or  no  incon- 
venience.     The  stoke-hole,  boiler,  and 
fiimaoe  should   be   in  a 
small    vault   underneath 
the  floor,  and  reached  by 
means  of  a  movable  grat- 
ing, close  to  the  plinth  on 
whioh  the  structure  stands. 
The  hot-water  pipes  are 
placed   under  the   stage, 
making    one    turn    only 
round  Uie  area  of  the  stage ; 
or  they  may    be    placed 
under     the    side     tables, 
which  ought  to  be  of  iron 
grating.     The  floor  should  ^ 
be    paved   with  polished  - 
pavement  or  ornamental  tiles,  excepting 
under  the  stage,  which  should  be  2  or  3  feet 
deep  of  brokm  stones,  and  flnisbed  at  top 
with  clean  river  or  sea  gravel,  for  tbe 
absorption  of  the  spUt  water  from  the 
pots.      The  roof   may    be    constructed 
either  as  represented,   or  in  one  piece 
without   rafbeis,    and    top    ventilation 
attained  by  an  ^lening  in  the  ridge,  as 
shown  in  section  V EKTILation.    The  stage 
should  be  of  castriron  grating,  or  timber, 
but  not  of  stone,  which  latter  would  pre- 
vent the  ascent  of  the  heat  from  the  pipes. 
Besides,  although  stone  and  slate  ore  both 
elif^t  and  durable,  still  they  prevent 


a  due  admission  of  air  to  the  bottom  of 
tbe  pots,  unless  the  latter  are  mode  dif- 
ferent from  those  in  ordinary  use. — (For 
improved  flower-pots,  ntfe  section  Flowbb- 
POTB,  voL  ii.) 

The  ends  of  all  span-roofed  houses,  if 

wide,  should  not  be  lees  than  three-uded 

— that  is,  half  a  hexagon :  if  more,  so 

much  the  better.    The  square  end  and 

Kg.  623. 


pavilion  roof  look  too  heavy,  and  will  be 
much  relieved  in  ^pearance  if  constructed 
as  in  ground-plan,  fig.  S23,  of  which  fig; 
524  is  the  elevation. 

When  the  entrance  is  from  the  oentis 
Fig.  S34. 


of  the  ends,  the  plant  stages  m^  be  ar- 
ranged as  in  the  annexed  fig.  52<$, — a  a 
being  two  circular  stages  opposite  tbe 


entrance ;  i  a  fountain  or  plant  table,  on 
whioh  some  of  the  finer  specimens  may 
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be  Mt ;  e  <;  the  ndea,  fitted  up  with  a  ser-  on  both  Eacea,  and  may  be  cast  hollow, 
pentine  table  on  each  side.  By  such  an  with  equal  strength  and  considerable 
amiDgement  a  greater  surface  of  foliage  economy,  if  the  u^es  are  to  open  by 
will  be  exposed  to  the  sun  and  light,  and  running  post  each  other  upon  a  t^  fixed 
the  plants  brought  not  only  into  better  to  the  plinth,  and  a  groove  in  the  lintel, 
Tiew,  but  they  will  be  within  reach  from  which  is  of  all  plana  tii%  beet ;  but  if  they 
the  pateage,  both  on  the  centre  and  aide  are  to  be  hung  by  hingee  at  their  eddea, 
lablea  Such  an  arrangement  will  be  some  difBculty  will  arise  in  giving  the 
fbandexoeedinglywelladaptedforagreen-  eorewa  a  proper  hold,  if  the  pilasters 
house  or  heathery,  where  the  plants  are  ore  hollow.  Perhaps  the  aimpleet  way 
keptsDialL  will  be,   to  let  the   screws  pass    right 

In  r^ard  to  elevation,  fig.  626,  the    through  the  pilaster,  and  to  counter-sink 

the  nuts  on  the  op- 
posite side.  If  the 
doors  are  of  wood, 
or  wood  and  oopper 
bars,  and  run  on  a 
rail,  tbe^  may  be  all 
in  one  piece,  namely 
4  feet  wide;  but  if 
of  metal,  they  should 
be  in  two  pieces  of 
half  that  size. 

The  aatragala  of  the 
roof  should  be  kept  in 
their  places  by  two 
straining^roda  of  iron, 
to  which  each  aatragal 
sapentruoture  stands  on  a  plinth  or  should  be  screwed.  The  roof  water  may  be 
basement  of  aahlar  stone,  6  or  8  inches  conveyed  down  as  in  the  last  example,  and 
high.  From  the  curvilinear  shape  of  the  the  heating  be  upon  the  same  principle ; — 
roo^  Eooh  a  house  should  be  metallic ;  the  only,  in  so  &r  as  this  house  has  a  back 
pilastera  and  wall-plates  (the  latter  also  wall  of  brick  or  stone,  the  fiimace  may 
serving  for  a  gutter)  should  be  of  cast-  be  of  the  usual  form  and  in  the  usual 
iron ;  the  frames  of  the  doors  (for  the  position,  and  the  smoke  may  be  carried 
ends  and  front  are  a  continuation  of  fold-  off  as  shown  in  the  figura  Ventilation 
ing  doors,  or  what  is  in  general  called  is  effected  by  opening  any  or  all  of  the 
French  windows)  may  be  of  wrought  front  or  end  dooia,  and  by  openings  in 
iron,  the  astragals  of  copper,  and  those  the  back  wall  near  the  top,  which  will 
of  the  roof  at  least  of  wrought  iron,  require  to  be  large,  say  4  fbet  in  length 
Although  the  roof  of  such  a  house  must  by  1  foot  in  depth  of  a  clear  opening, 
be  of  metallic  material,  on  account  of  An  improvement  on  such  a  house  as 
the  curvature  at  the  lower  ends  of  the  this  would  be  the  removal  of  the  back 
astragals,  there  would  be  no  objection  to  wall,  and  the  construction  of  a  similar 
the  front  doors  being  entirely  of  wood,  roof  behind,  bringing  the  tops  of  the  two 
as  they  would  be  lighter,  and  open  roo&te  within  9  inohes  of  each  other,  and 
and  shut  with  greater  ease ;  or  the  top  securing  ventilation  as  shown  in  the  case 
and  bottom  rails  and  side  stiles  may  be  of  wooden  houses  in  section  Vbhiila- 
of  wood,  and  the  astragals  of  hollow  cop-     TION. 

per  sash-bar.  It  may  be  held  as  a  pretty  The  roof  of  such  a  house  is  without 
general  rule,  that  all  doors  and  movable  rafters  or  framed  sashes,  and  simply  con- 
ushes  should  be  of  wood,  or  at  least  siate  of  a  continuation  of  astragals  placed 
wood  and  copper,  as  iron  ones  are  too  at  equal  distances,  that  distance  being 
heavy  to  be  s^ly  or  conveniently  moved,  governed  by  the  breadth  of  the  glass 
The  pilasters,  however,  in  the  case  before  intended  to  be  used.  We  think  9  inches 
ns,  between  ihe  doors,  should  be  6  inches  a  good  breadth  for  the  glass  of  such 
square,  of  cast-iron,  with  neat  mouldings    roofr  j  and  for  the  flatter  part,  towards 
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the  top)  the  panes  m^  be  2  feet  in 
length.  Towiutla  the  front,  where  the 
Durrature  is  much  greater,  the  glass 
should  be  cut  much  shorter,  bo  that  it 
ma;  fit  properly  into  the  rebate ;  or  it 
may  be  beat  in  making,  to  suit  the  exact 
outre — which,  of  oourae,  would  have  a 
more  elegant  appeanmce,  and  not  add 
much  to  the  cost.  The  two  end  aBtregals 
will  require  to  be  made  four  times  the 
thickness  of  the  others,  as  the  upright 
ones  in  the  gables  have  to  be  listened  to 


them :  their  outar  edges  also  should  be 
plain.  The  front  and  end  windows  should 
all  be  made  to  open ;  and  the  best  way 
of  banging  them  is  upon  a  pivot  at  top 
and  bottom-^r,  better,  to  run  on  rails 
fixed  to  the  plinth,  and  made  to  pass 
behind  or  in  front  of  each  other.  By 
this  latter  plan  they  are  in  lees  danger 
of  being  broken  by  ^e  wind  while  open. 
As  an  example  of  a  greenhouse  to  stand 
clear  of  all  other  buildings,  we  may  offer 
the  annexed  fig.,  527,  which  shows  an 


elliptical  structure,  set  on  a  parapet  of 
polwied  ashlar  stone,  with  ventilators 
all  round.  The  whole  roof  is  a  fixture, 
and  of  metallic  material  The  elliptical 
part  of  the  roof  at  top  is  bid  by  an  orna- 
mental entablature  or  parapet  of  thin 
and  open  cast-iron,  within  which  is  an 
inner  roof  of  glass  rising  from  the  girder 
which  supports  the  entablature  (and 
which  itself  also  forms  a  water  gutter)  to 
the  top  of  the  base  on  which  the  urn-like 
ohimitey-b>p  is  placed,  and  so  constructed 
that  half  of  its  whole  area  opens  for 
ventilation,  and  is  acted  upon  by  a  simple 
mechanical  process.  The  entablature  is 
supported  by  four  cast-iron  ornamental 
columns  b,  &c.,  as  shown  on  the  ground- 
plan,  fig.  628 ;  while  the  smoke  is  made 
to  pass  up  the  circular  metallic  column,  c, 
in  the  centre,  the  fiimace  being  placed 
in  a  vault  beneath  the  floor,  and  the 


hot-water  pipes  running  round  the  sidet 
of  the  house,  rising  above  the  Boor  levd 
at  a,  branching  to  the  right  hand  and  to 
the  left,  and  returning  when  they  apjvoach 
the  door  entrance. 


Fig.  528. 


In  the  ground-plan,  a  is  the  point  at 
which   the  hot-water   pipes   enter   the 


OREENHOnSES. 


S89 


house ;  i  A  ft  i  are  the  colamDB  support- 
ing the  entablature ;  e  is  the  circular 
column  for  the  smoke;  dd  is  a.  central 
platform  of  slate  ;  e  e,  kc.,  pasa^e  ;  and 
//,  &c,  slate  ahelfrunning  round  the  house. 
Fig.  529  is  an  elevation  in  projection 
of  a  oorvilinear  greeohouse  of  the  same 


B8  fig.  526,  but  fitted  up 
within  in  rather  a  different  manner. 
There  are  also  the  followii^  points  of 
difference — namely,  the  roof  in  the  present 
case,  although  in  one  piece,  is  dirided 
into  apparent  sashes,  by  the  introduction 
of  light  rafterv  placed  over  the  pilasters. 
These  rafters  are,  however,  cast  with  a 
rebate  on  each  side  to  receive  the  glass, 
as  if  they  were  astragals.  They  are  in- 
tended to  stiffen  the  roof,  and  give  greater 
strength,  as  well  as  to  take  off  that  strain 
which  must  of  necessity  be  upon  the  ends 
of  a  house  having  straining- rods  extend- 
ing &om  gable  to  gable,  for  the  regulation 
of  the  astiagalB,  as  in  fig.  626.  In  the 
present  case,  the  astragals  of  each  span 
are  secured  by  rods  fastened  from  rait«r 
to  rafter.  The  wall-plate  or  architrave 
over  the  front,  as  in  fig.  S26,  is  of  cast- 
iron,  serving  also  aa  the  gutter  for  receiv- 
ing the  water  from  the  roo^  which,  in 
this  caae^  will  require  to  be  carried  to 
the  two  opposite  ends,  taken  through  the 
back  wall,  and  conveyed  to  tanks  formed 
there  for  its  reception.  For  this  purpose, 
a  sli^t  inclination  must  be  made  in  the 
gutter  from  the  centre,  .both  ways ;  but 
this  inclination  must  be  made  in  the 
bottom  of  the  gutter,  bo  that  the  front 
may  be  of  equal  depth  throughout  its 
whole  length.  The  reason  why,  in  this 
case,  the  water  is  taken  to  the  ends,  is, 
that  the  pilasten  in  front  are  not  of  suffi- 
cient sise  to  adtoit  of  its  being  carried 
down  them,  as  they  are  cast  open,  having 
their  openinga  fitted  with  plate  glass,  in 
one  piece,  from  top  to  bottom,  which 


may  either  be  plain  or  coloured,  violet 
colotir  being  preferred.      The  doors  are 
double,  opening  outwards,  and  hung  on 
pivots  at  top  and  bottom.    The  coping 
over  the  pilasters  may  be  either  J>orio, 
Ionic,  or  CorinthiaD,  according  to  taste ; 
but  if  such  a  house  be  erected  near  the 
mansion,  of  course  this 
should   be    governed 
by  the  style  of  archi- 
tecture in  which  the 
house  is  constructed. 
Instead   of  the   uni- 
formity presented  by 
having   the  stage  as 
in  the  last  example, 
'  showing  the  plants  in 
an  unbroken  outline, 
it    would    be   better 
to  substitute    a   stage,  as   in  fig.  530, 
which    would    present    the    sections  of 
three  pyramids,  and  ofier  ample  0|^r- 

Fig.  GSO. 


tunity,  not  only  for  watering  and  exa- 
mining them,  but  also  for  lowing  off 
their  forms  and  flowers  to  much  greater 
advantage. 

The  annexed  ground-plan,  fig.  531, 
and  sections,  figs.  532,  533,  exhibit  one 
of  the  greenhouses  built  within  these  last 
ftw  years  in  the  Koyal  Botanic  Gardens 
at  Eew.  We  had  an  opportunity  of 
inspecting  this  house  while  building,  and 
frequently  also  since  it  has  been  com- 
pleted ;  and  we  consider  it  altogether 
one  of  the  meet  usefrd  houses  we  have 
seen.  The  great  merit  of  this  house  is, 
that  it  is  capacious  and  convenient,  hold- 
ing an  immense  number  of  plants,  of 
which  all  equally  enjoy  the  benefits  of 
light  and  air,  and  without  the  prevailing 
error  in  most  laige  houses,  of  its  being  too 
lofty.  The  arrangements  are  very  oom- 
plete,  and  the  heating  satds&ctory.  There 
are  two  &ults,  however,  we  have  to  find 
with  this  house ;  and  as  we  deem  them 
to  be  important— and,  strange  to  say,  of 
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very  general  occurrence — we  shall  point    oonduotion  of  cold  through  the  side  walls 

them  out    First,  the  hot- water  pipes  are    is  such  as  often  to  freeze  the  roots  of  the 

p,    ggi  plants  set  upon  them.     Now,  both  these 

' .  evib  could  have  been  avoided  by  merely 

leaving  a  space  of  3  or  4  inches  between 
these  shelves  and  the  side  walla.  From 
both  the  sections  it  will  readily  be  seen 

Fig.  S33. 


placed  under  the  side  tables  or  shelves— 
of  course,  the  proper  poeitdon  for  them  ; 
'  but  then  the  shelves,  whioh  are  of  stone, 
are  let  into  the  side  walls,  preventing  the 
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heat  &om  ascending  and  diffusing  itself 
over  the  inner  surface  of  the  glass,  losing 
oonsiderablj  its  eflect,  and  placing  the 
plants  on  tiie  side  tables  (in  general  the 
most  valuable)  in  danger  of  being  irozeu 
to  death  during  winter.  Secondly,  when 
stone  shelves  are  used,  (and  these,  or 
slate,  are  the  most  proper  for  such  pur- 
poses, so  for  as  durabUil^  is  concerned,)  the 


that,  had  that  precaution  been  taken,  tlie 
heat  from  the  pipes  would  have  radiated 
upwards,  and  completely  cut  off  the  con- 
nection between  the  cold  air  on  the 
Bur&ce  of  the  glass  and  the  wanner  air 
of  the  house  within.  The  system  of 
ventilation  shown  in  fig.  534,  more  espe- 
cially during  winter, 
Fig.  S34.  jm^  always  in  windy 

weather,  would  have 
been  improved  if 
ventilators  had  been 
placed  in  the  side  walla 
opposite  the  pipes,  as 
shown  in  various  ex- 
amples in  this  work. 
By  this  means  noctur- 
nal ventilation  could 
have  been  indulged  in, 
and  air  admittni  du- 
nng  the  day,  even  in 
thesevereetoold  or  most  stormy  weather — 
times  when,every  sensible  cultivator  is  wdl 
aware,  the  side  sashes  cannot  be  opened 
without  great  injury  to  the  plants.  Tlie 
rafters  are  of  good  size  and  proportion  for 
the  weight  they  have  to  cany  :  we  would, 
however,  have  preferred  them  bad  tliey  ei- 
hibitedlesBoftiiemoulding-plane.  Mould- 
ings of  all  kinds  should  be  discarded  fhim 
houses  of  this  description,  as  they  tend  to 
no  good,  but  much  evil — harbouring  dust, 
filth,  and  damp,  and  reducing  the  strength 
without  diminishing  the  bulk  of  opaque 
Bur&ce.  We  do  not  say,  however,  that 
highly-finished  conservatories  or  elegant 
plant-housea  may  not  be  ornamented  by 
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appropriate  oarringa  and  mouldings ;  but 
for  houaee  dedicated  merely  to  culture,  aa 
Ihia  and  Uie  eeuerali^  of  greenhousee  ia 
ordioarj  gardena  are,  all  mouldings  and 
earriogs  should  be  diapeiiBed  with.  All 
rafters  and  astragals  should  preaent  a 
smooth  and  tmiform  sur&ce,  by  merely 
being  chamfered  off  from  the  shoulder  of 
the  rebate  towards  the  lower  point — always, 
however,  leaving  a  suffioient  thickness 
there  in  proportion  to  their  depth.  We 
see  no  reaaon  whv  this  roo^  dispensing 
with  rafters  and  framed  sashes  entirely, 
and  oonaequently  reducing  the  expense 
of  the  roof  more  than  one-half,  and  at  the 
aame  time  producing  a  much  more  light 
and  el^aot  atructure,  might  not  have 
been  all  in  one  piece.  'Die  following 
references  will  explain  our  figs.  :  a  and 
b  spaces  for  large  plants,  c  benches  for 
email  do.,  d  ourb-stonee,  a  hot-water 
pipes,  /stopcocks  to  turn  the  course  of 
hot  water  into  division  b,  when  not  re- 
qoired  in  division  a  of  ground-plan ; 
y  g  cisterns  for  rain  water  under  ground- 
level  ;  kk,  ko.,  doors ;  t  semicircular  stage 
to  fill  up  the  lobby,  as  it  were,  that  con- 
nects the  two  parts  of  this  house  together; 
i  stoke-hole  under  ground,  (but  in  the 
case  of  the  house  at  Kew  this  ia  the  point 
of  entrance  of  the  hot-water  pipes,  which 
are  heated  by  a  boiler  placed  at  some 
distance.)  The  roof,  as  will  be  seen,  is  of 
the  span  form,  and  placed  at  an  angle  of 
30° — perhaps  the  pitch  best  suited  for 
houses  of  this  form,  and  for  such  pur- 
pcaes.  It  is  glazed  with  sheet  glon,  in 
lengths  of  only  two  panes  to  each  side ; 
and  the  upright  side-tights  have  only  one 
pone,  which  gives  t^e  whole  a  light  and 
cheerful  appearance.  Such  a  house  as 
this  may  be  imitated  by  any  country 
gentleman,  as  it  is,  perhaps,  the  most 
economical,  in  proportion  to  the  area 
which  it  oovers,  of  any  house  possessing 
the  same  accommodatiou.  For  plant 
cultivators  upon  a  limited  scale,  we  may 
remark  that,  by  throwing  a  glass  partition 
across  the  junction  of  the  broader  and 
narrower  divisions,  a  very  complete  plant 
establishment  might  be  formed  by  con- 
verting the  broader  part  into  a  store  or 
conservatory;  and  by  dividing  the  nar- 
rower compartmeats  by  glass  screens  and 
dooia,  each  wing  into  two,  four  sec- 
tions of  plants — say  Ericas,  Pelargoniums, 
Orchids,  im. — may  be  cultivated.    As  a 


model,  few  better  can  be  ofibred,  as  its 
arrangements  admit  of  contraction  or  ex- 
tension by  merely  cutting  off  or  adding 
to  the  ends,  and  this  without  much 
trouble  or  expense ;  or  either  part  may 
be  adopted  and  put  into  operation,  to  re- 
main as  a  whole,  or  to  be  added  to  after- 
wards. It  is  needless  to  say  how  easily 
one  or  more  parts  of  such  a  structure 
may  be  heated — that  division  intended  to 
be  kept  the  hottest  to  have  the  stoke- 
hole and  boiler  attached  to  it.  Much  has 
been  said  of  late  years  about  winter  gar- 
dens; here  we  have  a  very  excellent 
model,  either  as  a  whole  for  greenhouse 
plants,  or  subdivided  by  glass  partitions, 
portable,  or  made  to  shde  in  panels 
behind  each  other  as  high  as  the  square 
of  the  roo^  or  rather  so  high  as  to  give 
sufficient  head-room.  The  principal  ob- 
ject in  making  these  divisions  portable  is 
to  secure  the  power  of  throwing  the  whole 
into  one  daring  summer,  as  well  as  to 
enable  the  proprietor  to  cultivate  as  great 
a  variety  of  plants  as  possible.  Such  a 
house,  in  a  large  establishment,  would  be 
far  more  imposing  than  half-a-dozen  de- 
tached houses  equal  in  extent,  and,  we 
hesitate  not  to  say,  could  be  erected  at  less 
thanhalftheexpense.  As  regards  the  rain- 
water tanks,  we  can  see  no  necessity  for 
placing  them  under  ground.  As  the  water 
is  supplied  from  a  level  sufficiently  high, 
these  might  have  been  better  situated — 
namely,  under  the  plant  tables,  and  above 
the  floor  sur&ce.  With  the  exception  of 
this,  and  the  obje<^ons  already  stated, 
we  think  this  house,  as  a  whole,  very 
complete. 

The  annexed  fig.  535,  is  a  perspective 

view  of  the  interior  of  a  greenhouse  built 

Ilg.  ess. 


by  Mr  W.  CroMkill  of  BeverW,  at  Ever- 
ingham  Hall,  and  also  at  Sonderlaud- 
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wick,  both  in  Yorkshire.  We  have  had 
opportunities  of  seeing  both,  and  consider 
them  well  adapted  to  the  object  in  view. 
We  only  regret  that  in  hoih.  cases  the 
north  or  back  wall  exists  :  had  that  side 
presented  the  same  elevation  as  the  fronts 
these  houses  would  have  been  quite  a 
different  thing.  Local  difficulties,  how- 
ever, occurred  in  both  cases,  as  they  form 
the  centre  to  very  neat  ranges  of  forcing- 
house&  The  roofs  are  of  wrought  iron 
sash-bar,  but  being  erected  before  the 
repeal  of  the  duty  on  glass,  they  have 
rather  a  crowded  appearance,  being  made 
close  together,  with  a  view  to  economise 
glass.  The  entablature  over  the  front 
windows  is  unnecessarily  deep,  creating 
shade,  and  giving  a  heavy  appearance; 
but  these  are  matters  easily  rectified,  as 
well  as  removing  the  back  wall  and  sub- 
stituting glass  instead,  exactly  similar  to 
that  in  front  The  internal  arrangement 
would  then  become  a  curvilineal  or  trian- 
gular stage,  instead  of  the  present  lean-to 
one. 

The  annexed  diagram,  fig.  536,  exhibits 
a  most  economical  and  commodious  struc- 


ture, deserving  the  attention  both  of  nur- 
serymen and  those  having  many  small 
plants  to  winter,  for  bedding-out  in  sum- 
mer, Ao,  On  the  floor  a,  fuchsias,  hydran- 
gias,  and  other  deciduous  plants,  may  be 
wintered,  as  well  as  bulbs  in  a  dormant 
state  laid  on  their  sides  to  keep  them  dry. 
On  the  principal  platform  b,  camellias, 
oranges,  magnolias,  and  sifch  plants  as  do 
not  require  a  direct  light,  may  be  grown. 
On  c,  which  is  a  broad  shelf  suspended 
from  the  roo(  geraniums,  petunias,  heaths, 
verbenas,  &c.,  may  be  placed,  as  well  as 
on  the  two  side-shelves  d  d,  and  other 
plants  on  the  side-tables  e  e,  imder  which 
the  flues  or  hot-water  pipes  are  to  be 
placed.  Ventilation  is  to  be  effected  by 
openings  in  the  ridge  /,  and  also  at  the 


sides  ^  ^,  by  wooden  box  ventilators  built 
in  the  side  walls,  opening  immediately 
upon  the  pipes  or  flues,  so  that  the  air 
may  be  warmed  before  reaching  the 
plants  during  winter  and  cold  weather; 
and  in  summer,  when  an  increase  of  ven- 
tilation is  required,  by  opening  the  upper 
ventilators  h  h,  also  built  in  the  walL 
No  side-lights  being  required,  the  whole 
might  be  erected  at  little  cost  One  of 
the  advantages  of  span-roofed  greenhouses 
is,  that  the  plants  present  a  greater  sur- 
face of  leaves  and  branches  to  the  light, 
whether  they  are  arranged  on  a  triangular 
stage  in  the  centre,  or  set  on  tables  along 
bo&  sides  of  the  house.  In  the  former  of 
these  cases,  one  side  of  each  plant  is,  how- 
ever, less  favourably  situated  in  r^ard  to 
light  and  air  than  the  other ;  the  whole 
mass  also  presents  a  formal  appearance. 
To  obviate  this,  an  alteration  of  the 
stages  may  be  made,  which  will  give  a 
much  lai^r  surface  of  foliage,  admit  the 
air  more  freely  around  them,  and  increase 
the  means  of  both  viewing  and  reaching 
them  considerably.  The  following  method 
may  be  adopted  to  secure  this :  triangnlar 
stages,  or  flat  tables,  occupy  the  centre  of 
the  house,  separated  frx)m  each  other  by 
a  3-feet  walk ;  between,  and  in  front  of 
these,  smaller  triangular  stages  or  tables 
are  placed  on  both  sides,  on  which  single 
extra  fine  specimens  may  be  set,  or  groups 
of  plants  in  flower.  The  entrance,  as  it 
should  be  in  all  span-roofed  houses,  is 
placed  at  the  end — ^and  as  each  side  of  the 
arrangement  is  complete,  it  matters  not 
to  which  hand  the  visitor  turns.  The 
ridge  is  supported  by  iron  columns,  set  on 
stone  blocks  in  the  middle  of  the  floor, 
and  passing  up  through  the  centre  of  the 
larger  stages,  and  to  which  an  inverted 
arch  of  rod-iron  is  attached  at  its  apex, 
the  ends  extending  towards  the  roo^  and 
completely  tying  it  together,  as  well  as 
giving  support  to  it  at  or  near  the  middle 
of  each  side.  These  stages  should  be  of 
cast-iron  or  wood.  The  latter  is  the  best, 
although  not  in  this  case  the  most 
durable,  on  account  of  the  drainage  from 
the  pots  keeping  it  damp;  but,  on  the 
other  hand,  it  is  not  so  cold  in  winter, 
nor  so  hot  in  summer.  A  free  dieulation 
of  air,  provided  the  ventilators  are  pro- 
perly  placed,  will  pass  round  the  plants 
upon  such  stages,  which  would  not  be  if 
they  were  solid.    Lean-to  houses  may  be 
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arranged  upon  thisprinciple,  but,  of  course, 
with  only  one-half  of  the  advantage. 

The  annexed,  fig.  037,  represents  a  very 
neat  cast-iron  stage,  suited  for  a  curvi- 
linear, circu- 
^•^^'  lar,  or  span- 

roofed  house. 
The  shelves 
for  the  plants 
are  solid,  with 
flange  edges, 
intended  to 
retain  the  wa- 
ter that  may 
drain  through 
the  pots,  and 
prevent  it  from  fidling  on  the  floor.  It  is 
calculated  that  this  water  will  be  partly 
taken  up  again  by  the  plants,  by  capillary 
attraction,  and  jMurtly  dissipated  by  eva- 
poration during  hot  sunshine :  the  latter 
we  think  extremely  beneficial,  particularly 
in  metallic  houses.  Were  it  necessary,  as 
we  think  it  is  not,  it  would  not  be  difficult 
to  cast  the  supports  hollow,  and  so  con- 
vey the  water  to  a  cistern  or  drain  under 
the  house. 

An  anon3naious  contributor  in  ''The 
Gardeners'  Chronicle''  offers  the  following 
very  judicious  remarks  on  the  subject  of 
stages.  "  The  first  object,"  he  says,  ''in 
the  construction  of  stages,  should  be  to 
have  them  so  constructed  and  situated  as 
to  afford  facilities  for  grouping  the  plants; 
the  second  should  be,  to  give  the  plants 
more  the  appearance  of  growing  in  bor- 
ders than  upon  artificial  structmres ;  and 
the  third,  to  keep  the  pots  out  of  sight 
This  is  requisite  for  two  reasons:  first, 
because  they  are  no  ornament;  and, 
secondly,  that  it  is  always  desirable  to 
protect  tiie  plant  from  being  scorched  by 
exposure  to  the  sun.  It  is  also  desirable 
to  adopt  another  mode  of  construction,  for 
the  purpose  of  giving  plants  that  aspect 
most  suited  to  their  habits;  and,  there- 
fore, instead  of  placing  the  stages  from 
the  front  to  the  back  of  the  house,  as  is 
generally  the  case,  I  would  place  them  in 
groups  of  stages,  thus  producing  an  effect 
similar  to  the  borders  of  a  well-arranged 
flower  garden."  The  annexed  diagram, 
fig.  538,  exhibits  the  arrangement.  "The 
ground-plan  represents  part  of  the  floor 
of  a  house,  19  feet  by  13,  on  which  are 
placed  12  stages,"  (9  only,  however,  are 
shown,)  "  and  3  vases,  c  e  e^  basins,  or  any 
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other  suitable  ornamental  article,  with  a 
footpath  between  them  3  feet  wide," — that 

Fig.  688. 


is,  of  course,  at  the  narrowest  parts.  "  The 
plan  also  shows  sections  of  three  different 
modes  of  constructing  the  stages,  and  the 
position  of  the  pots  in  each :  all  the  stages 
stand  upon  stone  tables,  resting  upon 
brick  piers,  the  top  of  each  table  being 
2  feet  2  inches  above  the  level  of  the 
floor.  In  the  stage  a  there  are  no  shelves, 
the  pots  being  plunged  into  cylinders 
(made  of  the  same  material  as  flower-pots) 
standing  upon  the  tables — ^the  space  all 
round  them  being  filled  with  compost 
level  to  the  rims  of  each  series  of  pots. 
The  object  of  this  plan  is  to  afford  oppor- 
tunities of  planting  various  creepers  and 
small  bulbs  betwixt  each  of  the  potted 
plants,  for  which  there  will  be  plenty  of 
room  when  they  stand  12  inches  apart 
stem  from  stem.  The  pots  are  supposed 
to  rest  by  their  rims  upon  the  edge  of  the 
cylinder,  and  may,  of  course,  be  removed 
with  the  greatest  facility. 

"  In  the  centre  stage  b,  the  supporters 
stand  directly  upon  the  table,  and  are 
cemented  to  it,  the  space  between  each 
being  made  water-tight,  and  filled  up 
solid  to  within  half  an  inch  of  the  bottom 
of  the  pot  If  an  inch  deep  of  water  is 
poured  into  this  space,  the  pot  will  be 
immersed  half  an  inch ;  a  small  hole  in 
the  side  will  regulate  the  height  of  the 
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water  line,  and  another  in  the  bottom  irill 
draw  off  ttie  water  when  it  requires 
changing.  This  mode  of  oouBtraction 
ma;  be  adopted  for  such  plants  aa  need 
large  supplies  of  water. 

"The  Btage  d  ia  suppoaod  to  have  Bhelvea 
pierced  wiUi  holes  to  reoeive  the  pots, 
whioh  rest  upon  their  rims.  The  &onts  of 
the  stone  tables  may  be  varioual;  orna- 
mented :  those  inonebouse  having  trelliaed 
panels,  another  may  have  rusticated 
courses  of  brick  or  stone;  while  a  third 
may  be  in  imitation  of  rustic  basket-work, 
and  a  fourth  with  rough  courses,  like 
small  rookeries,  with  spaces  between  for 
creepers,  orohidaoeoua,  or  any  other  plants 
best  suited  to  the  purpose." 

The  general  plan  of  this  arrangement 
is  good,  but  many  of  the  details  Kre  too 
trining  for  adoption.  It  is  a  morement, 
however,  in  the  right  direction,  and  may 
afford  hints  to  be  improved  upon.  Our 
own  opinion  is,  that  the  plunging  is  bad, 
and  that  a  better  plan  would  be  to  have 
strong  tables  constructed  of  cast-iron, 
slate,  or  wood,  quite  flat  on  the  surfece,  as 
the  taller  plants  would  occupy  the  centre 
of  each,  and  perforated  with  holes,  gra- 
duated to  the  sizes  of  pots  in  common  use 
— eaeh  perforation  to  hold  a  pot,  to  be 
suspended  by  the  rim,  and  the  tables 
under  the  top  part,  as  far  at  Uatt  as  the 
bottom  of  the  deepest  pot,  to  be  covered 
in,  BO  as  to 
^-  «»■_ hide  them  en- 
tirely. Such 
tables  might 
be  made  very 
ornamental, 
as  fig.  539, 
and  lined  with 
copper  or  snc^ 
'  in  order  to 
prevent  the 
Bpilt  water 
from  dropping  on  the  floor:  by  having  at 
one  of  the  oomen  a  small  pipe  with  a  cock 
the  water  could  be  drawn  off  when  neces- 
sary. The  plants  should  be  plunged  in 
moss ;  and  by  having  the  tables  mounted 
on  castors,  they  could  be  moved  about  at 
pleasure.  For  small  greenbousea  we  know 
of  no  mode  of  arranging  the  plants  that 
would  produce  a  better  effect  than  this ; 
and  as  the  tables  should  be  of  different 
forms,  the  groups  can  be  altered  to  suit 
convenience  and  taste. 


In  small  greenhouses,  particularly  those 
attached  to  or  near  the  proprietor's  houi^ 
where  elegance  of  design  and  neatnen  in 
keeping  are  attended  to,  we  aee  not  why 
stages  of  the  ordinary  clumsy  deecriptioD 
should  not  be  entirely  dispensed  with, 
and  the  plants  set  in  elegant  vases  or 
flower-stands,  having  the  surface  of  the 
pots  covered 
Fig.  640.  withcleangreen 

moss.  The  nib- 
joined  cut,  fig. 
540,  repreaentE 
a  flower-stand 
suited  to  tliis 
purpose,  and 
much  used  in 
'  Franca  Titej 
are  of  cast-iron 
or  bronce,  and 
not  only  an 
the  plants  td  ' 
fully 

in    them,     but 
often  Uttie  jets 
are  introdaced, 
as  shown  in  our 
cut    Wherever 
such     an     ar- 
rangement    ia 
intended,  we  would  suggest  to  have  all 
the  tables  portable,  so  that  the  arrange- 
ment may  be  altered  at  pleasure. 

In  ordinary  cases,  where  side  tables  or 
platforms  are  introduced  along  the  aides 
of  span-roofed  bouses,  whether  they  be  (^ 
wood,  stone,  iron  grating,  or  slat^  sup- 
ports are  neceseaiy. 
The  bracket  support 
can  only,  in  a  few 
coses,  be  introduced, 
therefore  perpendion- 
lar  ones,  lutving  a 
horiaontal  ann  rMob- 
ing  to,  and  fastened 
into,  the  aide  wall, 
are  had  recourse  to. 
Theannezed,fig.  541, 
eiemplifies  one  of 
these  in  uae  in  the 
Eew  Gardens,  bat 
fiiulty  on  account  of 
"  the  stone  covering 
being  let  into  tbe 
wall.  Fig.  M2  is  an- 
other form  equally  massive  with  the  last : 
the  uprights  and  cross  bearers  in  both 
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«re  intanded  to  be  of  oast-iron,  and  the  to  sida    This  was  meant  for  Ur  Duncan  ■ 

top  of  polished  pavemenL     The  bearers  house,  which  has  not  been  figured.    Such 

only  in  both  casea  should  be  let  into  struotureci,   admitting    the  maximum  of 

Fiff  542         ^^  *^  '^^  ^^  pave-  light  to  all  sidea  of  tiie  plants  alike,  and 

nient  be  kept  at  least  8  if  not  carried  to  too  great  a  height,  will 

— '    inches  distant    from   it  be  found  of  all  forms  that  beet  adapted  for 

A  much  more  simple  and  growing  fine  specimens  in.  Having  stated 

economical  form  of  sup-  this  much,  the  reader  will  at  once  see  the 

port  is  an  upright  rod  of  necessitj  of  abandoning  the  old  and  ab- 

malleable  iron  1  inch  in  surd    practice    of  placing    plant-houses 

diameter,    and     a     flat  against  the  &ce  of  solid  walls,  let  the 

wrought-iron  arm  or  cross  aspect  of  that  wall  be  to  what  point  it  may. 

bearers  inches  broad  and  Hence  it  follows,  that  all  plant-houses 

1  inch  thick  welded  to  it :  should  stand  detached  fi*om  all  other  build- 

these  cross  bearers  to  be  ings,  and  form  of  themselves  entire  and 

let  into  the  wall  and  the  complete  structures,  having  the  sides  and 

pavement  laid  upon  them,  ends  in  all  cases  uniform,  Conservateries 

making  the  Joints  meet  exactly  over  the  attached  to  the  house  or  mannon  should, 

support  as  &r  as  the  nature    of  the    situation 

Ridge-and-furrow  roofc  for  greenhouses  will   admit   of,  be  of  glass  on  all  sides, 

possess  many  of  the  merito  of  span-roofed  except  that  end  at  which  they  are  joined 

ones — such  as  admitting  more  light  than  together. 

lean-to  ones,  and  also  from  the  position  OneofthefirstandmostextensivehouBes 
of  the  astragals  breaking  the  force  of  the  of  this  description  was  erected  by  Sir 
mid-day  sun.  One  disadvantage  pertains  Joseph  Paiton  at  Chatsworth,  of  which  the 
even  td  ridg»-and-furrow  roofe,  while  annexed  figures  and  letterpress  descrip- 
oonstnioted  on  the  lean-to  principle,  with  tion,  taken  from  his  "Ua^zine  of  Bo- 
opaque  back  walls— namely,  tliat  little  tany,"  vol.  ii.  p.  81,  will  give  a  clear  idea, 
more  than  one  side  of  the  plant  is  ei-  This  house  "is  so  constructed  that  scarcely 
posed  to  the  sun  and  air,  just  as  occurs  any  more  light  is  obstructed  than  in  a 
under  lean-to  roo&  of  the  ordinaiy  con-  metal-roofed  house ;  but  it  possesses,  at 
struction.  It  is  better,  therefore,  in  the  same  time,  all  the  advantages  of 
adopting  this  form  of  roo^  to  have  all  the  wood. 

aides  ofthe  structure  ofglaBB,to  within  a  "Its  whole  length  is  97i  feet,  and  ito 

few  inchee  of  the  ground,  and  the  roof  breadth,  from  the  back  wall  to  the  front 

carried  through  of  equal  height  from  side  lights,  36  feet"     Fig.  543  is  a  perspective 
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view  of  ttis  house.  "  The  roof  is  aup-  in  the  rows,  and  are  each  3  inches  in 
ported  by  two  rows  of  cast-iron  pillais,"  diamet«r.  The  front  ones  are  made  hol- 
fig.  544,  "  one  row  along  the  front  and  low,  ao  aa  to  admit  a  leaden  pipe  wfaidi 
carries  ofT  the  wat«r  from  the  roof  into  a 
drain  laid  in  the  gravel  walk  on  the  oat- 
aide  of  the  house :  this  entirely  doea  away 
with  the  appearance  of  a  spout.  At  tM 
bottom  of  the  iron  pillani  there  an 
sockets  e,  fig.  S45,  whidk  are  let  into  the 
stone,  and  give  the  pillars  firmness ;  and 
throi^  this  socket  the  pipe  AeaaeaAa 
into  the  drains."  Instead  of  allowing  the 
water  to  run  into  the  diains,  we  would 
convoy  it  into  a  tank  or  reserroir  under 
the  house,  or  elsewhere,  as  we  hold  that 
not  a  drop  of  rain  water  should  be  lost 

Fig.  M5  is  the  elevation  of  part  of  -the 
front  or  movable  doors,  and  above  it,  the 
end  of  one  of  the  pediments  and  bays  of 
the  roof. 

"The  elevation  of  the  back  wall  is 
13  feet  6  inches  at  the  lowest  part,  and 
IS  feet  at  the  highest  part  or  ridge  of 
the  ang^e : '  the  height  in  front  is  8  feet 
6  inches  to  the  valley,  and  10  feet  to  the 
ridge  of  the  angle.    The  hghts  of  the 

>%.»«.  wf.^ 

made  fiist, 
and    fixed 
end,  as  d,  fig.  54S,  and  the  other  along 

the  centre  of  the  house,  as  e,  fig.  544.  n        ,    ,.,. 

'  "  31   each  hgai 

is  25  feet 
6  inches  long.  AQ  the  front  and  end 
lights  slide  in  a  double  groove,  ao  that, 
although  there  is  no  door,  a  person  may 
enter  at  any  part  of  the  house. 

"  The  centre  row  of  piUars  c,  fig.  544, 
are  2  feet  6  inches  longer  than  the  front 
and  end  pillars;  about  2  feet  from  the 
bottom  of  each  a  small  hole  is  left,  i, 
throu^  which  a  screw  passee,  to  fWen 
the  bearer  which  supports  the  centre 
walk  j.  On  the  top  of  these  pillars  is 
also  fixed  another  iron  support  i,  which 
ie  formed  to  rise  up  to  the  'ridge  of  each 
angle  :  each  of  these  arched  supports  has 
at  its  ends  small  square  parts  which  fix 
in  a  hollow  left  at  the  top  of  each  pillar ; 
and,  after  being  properly  adjuste<t  they 
are  fastened  by  running  a  little  melted 
lead' into  the  interstices. 

"  In  each  valley  of  the  angles  two  large 
screws  are  insertod  into  the  stiles  of  the 
lights  to  fasten  them  firm.      Air  is  ad- 
These  pillars  are  placed  6^  feet  apart    mitted  by  sliding  the  front  sashes,  and 
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by  ventilators  in  the  back  wall,  which 
are  made  to  swing  on  pivots,  and  open  by 
means  of  long  iron  rods  having  holes  to 
fix  on  pins  driven  in  the  wall,  so  as  to 
regulate  the  proportion  of  air  at  pleasure. 
To  prevent  these  ventilators  from  being 
unsightlj,  a  square  piece  of  trellis-work 
is  placed  over  the  opening  inside  the 
house." 

This  is  altogether  a  very  splendid  green- 
house— such,  indeed,  as  few  can  boast  o£ 
We  would,  however,  have  preferred  hav- 


ing the  walks  of  pavement^  instead  of  the 
bars  of  wood,  and  the  back  wall  removed 
and  substituted  by  glass ;  and  as  such  a 
house  is  more  fit  for  well-grown  specimens 
than  for  a  general  collection,  we  would  have 
dispensed  with  the  stage  altogether,  and 
placed  the  plants  on  tibe  floor  in  groups 
or.  singly,  as  circumstances  might  direct 

Fig.  547  is  a  section  of  the  greenhouse 
at  Poltalloch,  forming  part  of  the  series 
of  span-roofed  houses  recently  erected 
there,    a  a  is  a  raised  platform  covered 


Fig.  647. 
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with  polished  Bangor  slates,  for  the  larger 
specimen  of  plants,  supported  by  polished 
Caithness  pavement  in  6-feet  lengths,  and 
3  inches  thick,  set  on  edge,  and  forming 
one  side  of  the  passages,  which  pass  all 
round ;  5  ft  polished  slate  tables,  for 
smaller  plants,  supported  on  ornamental 
cast-iron  brackets  let  into  the  pavement 
in  the  passage,  and  into  the  side  walls. 
This  slate  tabling  is  6  inches  clear  of  the 
side  walls,  to  permit  the  heat  from  the 
hot-water  pipes  «  e  to  rise  freely ;  c  is  the 
half  gutter  already  noticed,  employed 
where  the  height  of  one  house  is  much 
lower  than  that  adjoining  it ;  dd  the 
tubtdar  cast-iron  columns  which  support 
the  bottom  parts  of  the  roofe,  and  also 


take  down  the  water  from  the  valleys  or 
gutters  above  them ;  /  ornamental  cast- 
iron  parapet,  6  inches  high,  planted  on 
the  edge  of  the  cast-iron  gutter,  but  hav- 
ing spaces  under  it  1  inch  in  the  clear,  to 
allow  the  melted  snow  to  pass  freely  into 
the  gutter  below  it,  while  it  prevents  the 
slipping  down  of  a  body  of  snow  upon  the 
glass  roof  of  the  lower  house  next  to  it ; 
gg  the  ventilating  tubes  under  the  floors  of 
the  passages \  hhhh  the  same  in  the 
centre  of  the  partition  walls  j  %  i  i  i  the 
3-inch  tubes  connected  with  the  last, 
discharging  fresh  air  at  their  orifices,  on 
each  side  of  the  partitions,  between  the 
compartments.  Ventilators  are  placed 
in  the  front  wall,  as  seen  in  the  general 
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eleyation,  and  in  several  ground-plans  of 
portions  of  this  range.  The  top  or  ridge 
ventilation  k  is  the  same  as  in  all  the 
other  houses.  A  capacious  rain-water 
tank  is  placed  under  the  centre  plant- 
table,  supplied  from  the  roof,  and,  in  the 
event  of  an  insufficiency  of  this,  from  the 
general  supply  which  is  laid  over  the 
garden. 

The  merits  of  span-roofed  greenhouses 
are  not  entirely  confined  to  the  admission 
of  more  light  and  air  than  lean-to  houses  j 
they  possess  other  and  very  important 
advantages,    '^  for,"    says     Mr    James 
M'Nab,    (in    a    communication  in   the 
"Edinburgh    Advertiser,")   "in    such  a 
greenhouse  fire-heat  is   scarcely  at  all 
required ;  for  if  there  be  a  free  circulii- 
tion  of  air  during  the  autumn  and  winter 
months,  and  if  the  tables  and  shelves  be 
carefrQly  kept  dry  and  clean,  and  water 
be  sparingly  given  to  such  plants  only  as 
require  it,  cold,  even  should  it  extend  to 
the  occasional  freezing  of  the  surface-soil 
of  the  pots,  will  do  less  injury  to  most 
plants  tiian  the  application  of  fire-heat" 
We  have  seen,  under  this  judicious  culti- 
vator's management^  in  the  garden  of  the 
Caledonian  Horticultural  Society,  while 
he  presided  over  that  establishment,  his 
experiments  testing  between  the  plants 
in  a  lean-to  house  and  those  in  a  span- 
roofed  one.    In  the  former,  soft  and  hard 
wooded  plants  almost  alike  became  drawn 
up,   soft,  and  spongy  towards  autumn, 
from  want  of  the  bracing  breezes  that 
those  of  the  same  species  enjoyed  in  a 
span-roofed  house  within  a  few  yards' 
distance.     A  severe  frost  came  on :  the 
plants  in  both  houses,  early  in  the  morn- 
ing, had  much  the  same  frozen  appear- 
ance;   "by  ten  o'clock  the  sun  shone 
forth.     The  plants  in  the  lean-to  house 
were  subjected  to  the  full  influence  of  the 
mid-day's  rays ;  and  although  air  was 
given,  they  blackened  and  perished*     In 
the  span-roofed  house,  extending  north 
and  south,  the  effects  of  the  sun  were  much 
less  felt ;  for  as  he  proceeded  towards  the 
meridian,  the  intercepting  astragals  and 
rafters  necessarily  formed  a  screen  or 
shade ;  and  air  being  given,  the  plants 
survived,  and  soon  recovered."    Experi- 
ments since  made  have  shown  the  follow- 
ing curious  results  : — "  The  self-marking 
thermometer  in  the  open  air,  during  seve. 
ral  nights,  indicated  20°,  15°,  and  even  10° 


Fahr.  Duiing  these  frosts  no  heat  what- 
ever waB  applied  to  the  span-roofed  house, 
which  contained  a  general  collection  of 
soft  and  hard  wooded  plants."  On  the 
mornings  of  these  frosts,  "  the  mercury 
in  the  thermometer  wilJiin  the  house 
stood  at  25°,  or  7°  below  fr'eezing ;  yet 
only  two  or  three  plants,  which  weie 
standing  near  the  upright  glass  of  the 
south  end  of  the  house,  and  were  thus 
exposed  to  the  mid-day  sun,  suffered  from 
the  intense  cold  to  which  they  had  been 
subjected*  The  temperature  in  the  span- 
roofed  house  always  remained  much  more 
equable  than  in  the  lean-to  house.  This 
was  signally  remarkable  at  one  p.il  of 
the  14S[i  of  Februaiy,  when  the  thermo- 
meter in  the  open  air  indicated  56°,  in 
the  lean-to  house  70°,  and  in  the  span- 
roofed  house  43°.  In  the  lean-to  house, 
therefore,  where  the  whole  glass-roof  was 
fiilly  exposed  to  the  sun's  meridian  rays^ 
the  temperature  thus  became  14°  higher 
than  the  open  air,  and  27°  higher  than  in 
the  span-roofed  house." 

Nor  is  it  only  in  resisting  the  effects  of 
cold  during  winter  that  the  merits  of 
span-roofed  houses  consist ;  they  act  also 
beneficially  during  the  heat  of  summer  in 
keeping  down  the  temperature,  and  from 
the  veiy  same  causes,  namely, "  the  ft'eest 
possible  circulation  of  air,  by  means  of 
upright  sliding  sashes  on  both  aides  of 
the  house ;  while  the  rafters  and  astragals 
of  the  roof  break  and  intercept  the  sun's 
rays,  and  help  to  shade  the  plants  frx>m 
their  direct  influence."   Both  these  effects^ 
it  quite  clearly  appears,  would  be  consi- 
derably lost,  if  large,  and  particularly 
broad,  squares  of  glass  were  employed  in 
the  construction,  as  there  would  be  fewer 
astragals  to  break  the  force  of  the  son  s 
rays ;  and  this  defect  would  be  increased 
were  rafters  entirely  dispensed  with.    It 
follows,  therefore,  that  after  all  that  has 
been  said  about  large  squares  of  glass  and 
mere  glass  cases,  to  have  the  advantages 
above  stated,  we  must  keep  to  the  small 
glass    and    many   astragals.      Notwith- 
standing all  this,  we  are  still  anxious  to 
see  rafters  and  framed  sashes  entirely 
superseded  by  roofe  all  in  one  piece,  and 
the  glass,  where  these  results  are  wished 
to  be  carried  out,  retained  at  the  usual 
size  of  from  6  to  8  inches  in  breadth. 
Their  length  is  of  less  importance,  al- 
though a  certain  loss  in  the  above  result 
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will  be  oocasioned  by  the  natnber  of  over-  opposite  ndes.    When  this  bar  is  lifted  up, 

laps  being  leeaened.  the  hinged  aidee  fall  down,  and  the  other 

Where  large   glass  ia  insisted  on,  re-  two  lifl  out,  leaving  the  ball  quite  entire, 

courae  muat  l>e  had  to  ahading  in  sum-  The  roots  can  be  in  this  way  examined, 

mer  and  oovering  in  winter.      Whether  old  soil  be  removed,  and  fresh  added,  the 

the  expense  and  trouble  attending  these  tree   standing  all   the  while   upon   its 

operations  are  not  more  than  an  equiva-  bottom. 

lent  for  the  gain  in  appearance,  it  is  not  Although  the  orange  ranks  amongst 

taej  to  determine.  our  oldest  cultivated  ezotio  trees — and 
orangeries  had  a  recognition  in  this  coun- 
try before  greenhouses  or  conservatories 

§  3. — OmUTOERIES.  — it  is  singular  that  BO  little  attention  has 
been  paid  to  the  cases  in  which  they  are 

Houses  dedicated  to  the  culture  of  the  grown,  for,  with  few  exceptions,  we  meet 
orange  and  its  allies  are  by  no  means  with  little  el^ance  in  Uieir  design,  or 
oommon  in  Britain,  although  some  in-  even  fitness  in  the  purpose  for  which  they 
stances  exist,  as  at  St  Margaret's,  Eew,  are  intended.  Our  own  orange-box  poa- 
Stratton  Park,  Hampton  Courts  Welbeok,  sesses  the  latter  merits  more  than  most 
and  some  other  establishmanta.  On  the  others  ;  and  next  to  it  are  the  slate  boxes, 
Continent  it  ia  fiir  otherwise,  as  few  made  to  take  conveniently  to  pieces,  by 
conntry  seats  are  without  their  orangery,  Ur  Beck,  of  Isleworth.  They  are,  how- 
and,  indeed,  it  may  be  considered  their  ever,  much  leas  ornamental  than  the  sub- 
principal  plant-house.  It  is  difficult  to  ject  of  our  woodcut,  kiudly  supplied  us 
account  for  this  taste,  otherwise  than  by  by  Meaars  Uintons,  the  eminent  manu- 
attributing  it  to  the  nearly  complete  want  fitoturers  of  encaustic  ware,  of  Stoke- 
of  evergreen  trees  and  shnibs  in  the  open  upon-Trent.  Fig.  £48  is  from  a  design  of 
air  over  the  greater  part  of  the  northern 
European  continent.  ^'  5*8, 

The  style  of  house  in  general  use  for 
the  protection  of  the  orange  during  win- 
ter—for they  are  arranged  in  the  open  air 
daring  summer — ia  often  partially  archi- 
tectural, having  the  front  consisting  of 
Doric,  Ionic,  or  Corinthian  columns, 
though  also  often  plain,  with  glass  case- 
ments filling  up  the  space  between.  The 
roof  is  slated,  and  the  back,  and  often  the 
eod^  are  solid  walls.  The  trees  are  grown 
in  large  pots,  vases,  or  boxes,  in  general 
entire  cubes :  sometimes  they  are  ^ghtly 
tapering  towards  the  bottom,  and  occa- 
aioually  they  are  ornamental.  For  very 
large  trees,  they  are  of  oak  planking,  two 
in^es  thick,  and  are  all  very  properly 
elevated  npon   feet,   which  keeps  them 

dear  of  the  ground,  and  admits  of  drain-  ~ 

age  and  free  circidation  of  air  around  UrPngin,  andis  manufiictured  byUessn 

them.     Large  tubs  are  also  fieqnently  Uinton  in  their  usual   excellent  s^le. 

used,  and  these  are  elevated  on  stone,  The  framework  is  composed  of  iron,  and 

brick,  or  wooden  stands.  may  be  gilt  or  otherwise,  according  to 

Some  years  sgo,  finding  a  difficult;  in  taste ;  and  the  sides  or  paneb  are  fitted  in 

ffiamining  the  state  of  the  roots  of  trees  with  their    beautiful   and    imperishable 

under    our  care,   we   constructed  boxes  encanstic  tiles,  in  various  colours,  arranged 

with  two  of  the  sides  made  so  as  to  open,  upon  the  best  principles  of  artistic  taste. 

beii^  hinged  at  the  bottom,  and,  when  As  will  be  teen  by  our  illustrstiou,  these 

in  their  place,  being  kept  firm  by  an  boxes  stand  clear  of  the  ground  or  floor 

iron  bar,  which  fits  into  a  socket  in  the  on  which  they  may  be  set,  and  hence  air 
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is  admitted  to  tho  roots,  and  complete 
dntinBge  secured  by  perforations  in  their 
bottoms.  The  four  ddes  are  so  cod- 
structed  tbat  they  may  be  remoTod, 
leaving  the  four  comer  columns^  and  the 
top  and  bottom  rails,  which  connect  them 
together,  to  form  the  skeleton  of  the  ease, 
80  that  a  free  examinatdoD  of  the  roots 
may  take  place  when  required.  Such 
onisge  cases  as  these  may  be  made  of  any 
required  size,  and  the  sides  may  be  filled 
in  with  encaustic  tiles  of  any  pattern, 
according  to  taste,  fixim  those  portraying 
the  armorial  bearings  of  the  most  ancient 
fiunily  to  the  simpleet  and  plainest  tiles 
used  for  ordinary  purposes. 
Fig.  5i9  is  a  deugn  &om  the  same 

ng.S4S. 


respectable  firm,  but  intended  for  trees  or 
plants  of  amuch  smaller  size,  and,  therefore, 
comes  more  directly  under  the  denomina- 
tion of  an  ornamental  square  flower-pot 
or  vase,  but  elevated  upon  &  plinth  sup- 
ported at  the  four  comers  by  feet,  which 
clear  the  bottom  from  the  ground  or  plat- 
form they  are  placed  upon,  and  thereby 
secure  dmtnage  and  admit  air  to  the  roots. 
The  specimen  sent  us,  from  which  our 
figure  is  taken,  is  coloured,  the  ground  of 
the  whole  being  green,  the  foliation  and 
band  aroimd  the  shield  (represented  in 
our  illustration  as  white,)  is  yellow,  while 
the  shield  itself  is  a  dark  red.  Our  taste 
in  this  arrangement  would  be  to  make 
the  ground  blue,  the  foliation  and  belt 
yellow,  and  the  shield  bright  red,  which 
"would,  according  to  Mr  Owen  Jones' 
arrangement  of  colours,  place  the  three 


primary  ones  in  very  nearly  their  jKvper 
proportions  to  each  other.  Many  otlkcr 
elegant  specimens  haye  been  sent  us  by 
this  firm ;  the  two  we  have  given  may  be 
taken  as  a  &ir  example  of  the  whole.  We 
may  here,  however,  remark  that  the  pre- 
judice existing  amongst  a  portion  of  the 
horticultural  world  against  vases,  tubs, 
cases,  or  pots  made  of  encaustic  tiles  or 
hard  burned  pottery  ware,  is  perfectly  un- 
founded, so  long  as  there  is  ample  drain- 
age provided  underneath  them. 

Cast-iron  boxes  have  been  recommended 
for  their  durabilitr ;  but  they  are  objected 
to  on  account  of  taeir  tendency  to  rust  in 
the  inside.  Slate  boxes  are  a  more  rcoent 
invention ;  and,  as  they  last  as  long,  nay 
longer,  than  iron  ones,  and  are  not  liable 
to  be  affected  by  rust,  they  are  mudi  to 
be  preferred.  In  Italy,  very  handsome 
earUtenware  vases  are  made  for  the  smaller 
treee;  and  these,  being  often  of  dassio 
forms,  are  better  adapted  for  placing  on 
parapet  walls,  sides  of  steps,  in  the  troat 
of  becomes,  &c,  as  they  harmonise  better 
with  the  architectural  forms  that  surround 
them,  and  of  which  they  are  made  to  con- 
stitute a  part 

The  majority  of  the  orangeries  we  have 
seen  on  the  Continent  have  opaque  roo&, 
and  the  older  ones  in  England  are  also  so 
constructed,  as  that  at  Kew,  and  the  two 
at  Hampton  Court — which,  by  the  way, 
were  originally  designed  as  guard-rooms. 
That  at  Windsor  has  one  of  the  principal 
terraces  passing  over  it ;  those  at  Stratton 
Park,  Tottenham  Park,  and  Welbeck, 
have  glass  tooSa,  as  in  ordinary  conser- 
vatories. That  glass-roofed  orangeries  are 
better  fitted  for  the  climate  of  Britain 
there  can  be  no  doubt,  the  more  especially 
as  the  trees  have  to  remain  much  long» 
in  them  than  in  some  other  countries 
where  the  season  is  sufficiently  warm  and 
long  for  the  young  wood  to  become  ma- 
turely ripened,  and,  consequently,  it  re- 
mains in  a  state  of  repose  during  most  of 
the  period  they  are  confined  to  their 
gloomy  abode.  With  us,  on  the  contraiy, 
the  four  months  during  which  they  can 
be  safely  trusted  in  the  open  air,  form  a 
period  much  too  short  to  enable  them  to 
make  their  wood  and  ripen  it  sufficiently  ; 
consequently,  when  they  are  transferred 
fi^m  light  and  air  into  a  dark  opaque- 
roofed  building,  the  transition  is  so  great 
that  the  energies  of  v^etation  are  checked; 
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mudi  of  the  yoang  wood  damps  off;  and 
the  treeH,  being  tans  treated  year  after 
year,  become  completely  exhausted,  and 
■t  length  periBh. 

Coltnre,  we  ought  here  to  obaerre,  hai 
alwiometiung  todowithalltliis.  When 
tb«  Continental  gardener  has  gathered  hia 
supply  of  orange  flowers— whioh  is  rery 
often  a  part  of  his  salary— and  he  tliinks 
Mb  trees  have  made  sufficient  young 
wood,  instead  of  allowing  Huh  wood  to 
eoDtinue  growing,  and  increasing  rapidly 
the  sin  of  his  trees,  he  seta  about  clipping 
tbem  all  roond  into  as  perfect  globes  as 
he  can  with  the  hedge  ehaara — a  speoiea 
of  pruning  not  exactly  in  accordance  with 
the  modem  improvements  in  plant  cul- 
ture. Were  he  to  use  hie  knife,  rather  than 
his  Bhears,  bia  progress  would  be  slower, 
bnt  the  end  would  be  better  attained. 
Btill,  however,  rude  as  his  system  of  prun- 
ing is,  it  is  founded  upon  correct  enoogb 
principles;  for  by  this  means  he  fore- 
shortens the  young  wood,  much  as  we  do 
vinesi  rids  the  trees  of  superfluous  mat- 
ten,  and  insures  the  maturiaation  of  the 
bads  on  the  short  stubby  branchM  left. 
The  sap,  which  would  otherwise  be  ex- 
pended in  producing  extension  of  shoots 
which  would  not  ripen,  is  thrown  tnck 
into  the  buds  left,  and  in  them  elaborated 
into  fall  and  perfect  flower  buds  for  the 
ensoii^  season.  The  trees  also,  being 
essed  of  ao  much  wood,  have  lees  oooa- 
■ion  to  provide  so  large  a  supply  of  food ; 
■nd  this  may  probably  in  some  d^ree 
aoconnt  for  the  great  age  some  of  them 
attain— often  three  or  four  hundred  years. 
Trees  so  treated,  and  kept  pretty  dry 
daring  winter — that  is,  trom  the  begin- 
niog  of  Noyember  till  Uie  end  of  April- 
remain  perfectly  safb  under  tliese  opaqne 
roo&;  and  ages  have  proved  tiie  truth  of 
this  aaKTtion.  With  us,  admitting  that 
we  were  to  foreshorten  Uie  young  wood, 
■till  our  growii^  season  is  neither  so  long 
not  so  fitvour^le  as  would  snflice  to 
ripen  the  remainder  without  the  aid  of 
corering;  and  that,  of  course,  in  order 
to  insure  perfect  health  and  abundance 
of  bloom,  (the  only  thing  to  be  sought 
for,)  must  be  of  a  tzansparent  nature. 
Hence,  we  conceive,  should  originate  an 
entirely  difierent  construction  of  an 
orangery  on  the  Continent  and  with  ua. 
We  may  here  also  ranark,  that  on  the 
Cootineat  the  trees  are  all  in  a  portable 
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state,  to  suit  tliem  for  being  moved  out 
and  in.  They  never  think  of  planting 
them  out ;  while  with  us  many  fine  trees 
have  lieen  sacrificed  from  pluiting  them 
out  in  conservatory  borders. 

Of  all  glass  stniotutes,  none  more  readily 
admits  of  being  constructed  upon  architec- 
tural principles  than  the  orangery;  while, 
moreover,  from  the  trees  being  always 
in  foliage,  often  with  their  golden  fruit 
hanging  on  them,  and  at  the  proper  sea- 
son perfuming  the  surrounding  air  with 
their  blossom,  they  are  ol  all  other  exo- 
tica the  best  to  bring  into  connection 
with  the  mansion;  and  to  its  style  the 
elevation  of  the  orangery  may  be  assimi- 
lated, and  the  struoture  made  to  form,  as 
it  were,  a  part  of  it 

The  annexed  design,  fig.  6S0,  is  the 

Fig.  MO. 


elevation,  and  fig.  551  the  oroes  section, 
of  what  we  consider  to  be  a  good  example 
of  this  kind  of  structure,  calculated  for  a 


lawn,  or  other  exposed  situation.  The 
style  of  architecture  may  be  varied  to 
suit  eiJTting  drcumstancee.  The  sides 
and  ends  are  composed  of  double  doors 
between  the  columns,  all  made  to  open. 
The  fan-lights  over  tiiem  should  be  fix- 
tures, as  ventilation  is  to  be  effected  by 
3a 
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opening  the  doors,  and  also  the  ridge,  as 
shown  in  the  cross  section.  The  whole 
glass  part  of  the  roof  is  fixed,  and  com- 
posed of  a  continuous  range  of  astragals, 
without  rafters  or  framed  sashes.  The 
ends  are  half  hexagons.  The  heating 
may  either  be  by  flues  or  hot- water  pipes; 
in  either  case  to  be  under  the  floor,  but 
enclosed  in  an  air-chamber — ^the  heat 
being  admitted  into  the  house  through 
brass  registers  sunk  in  the  stone  pave- 
ment, the  whole  floor  being  covered  with 
that  material,  and  the  plants  arranged 
in  lines  or  in  groups,  so  that  a  free  pro- 
menade may  be  left  between  the  rows  or 
groups.  Very  little  heat  is  required  for 
the  orangery — ^merely  the  exclusion  of 
frost  The  general  entrances  should  be 
at  the  two  ends.  The  stoke-hole  and  frir- 
nace  are  to  be  in  a  vault  under  ground, 
and  placed  near  the  centre  of  the  house. 
The  smoke  is  to  be  carried  away  through 
a  flue  enclosed  within  a  larger  one,  and 
made  to  discharge  itself  where  it  will  be 
as  little  seen  as  possible. 

The  orangery  at  Nuneham  Gourtenay^ 
laid  out^  as  well  as  the  original  flower 
garden,  by  Mason,  was  of  humble  pre- 
tensions, 0XLd  consisted  of  a  roo^  fronts 
and  two  ends,  all  of  which  were  portable. 
When  removed  in  spring,  the  ground 
between  the  trees  (for  they  were  planted 
in  the  soil)  was  turfed  over,  the  whole 
then  appearing  as  a  group  of  orange  trees 
growing  on  the  lawn.  These  trees,  as 
well  as  the  protecting  frame,  have  long 
ceased  to  exist 

The  first  orange  trees  seen  in  England 
were  those  at  Beddington  in  Surrey ;  and 
according  to  Bray,  (vide ''  Memoirs,  voL  i. 
p.  432,^  "  they  were  planted  in  the  open 
ground  and  secured  in  winter  only  by  a 
tabernacle  of  boards  and  staves."  They 
are  said  by  the  same  authority  to  have 
been  large  and  goodly  trees,  bearing 
abundance  of  fruit,  and  to  have  stood  one 
hundred  and  twenty  years. 

The  most  perfect  form  of  an  orangery 
would  be  that  of  a  highly  architectural 
conservatory,  glass  on  cdl  sides,  from  the 
plinth  at  the  ground  to  the  roof  glazed 
with  plate  glass  in  large  pieces.  The 
whole  of  the  sides  should  be  made  so  that 
.they  can  be  removed  during  summer,  like 
the  conservatory  at  Grovefield,  fig.  511 
—the  house  standing  isolated  upon  an 
open  lawn.    The  roof  we  would  glaze 


with  obscured  glass — ^not  Hartley's  pa- 
tent, which,  however  good  for  pits  and 
houses  of  culture,  would  be  ill  adapted 
for  houses  of  the  highest  pretensions,  on 
account  of  the  rough  and  coarse  appear- 
ance of  that  glass.  In  regard  to  heating, 
little  more  is  required  except  the  exclu- 
sion of  frost ;  but>  for  greater  elegance, 
we  would  carry  the  hot-water  pipes  under 
the  floor,  imbedded  in  non-conducting 
material,  and  place  highly  ornamental 
vases  through  the  house,  into  which  the 
heated  water  would  flow,  and  give  out  its 
heat  by  radiation.  These  would  associate 
well  with  the  ornamental  tubs  or  boxes  in 
which  the  trees  should  be  grown;  and 
during  summer,  when  not  required  for 
afibnlhig  heat,  a  small  tree  growing  in  a 
pot  may  be  placed  in  each. 

The  orangery,  like  the  conservatory,  ib 
to  be  regarded  more  as  a  structure  for 
the  display  of  plants  already  grown  than 
as  one  for  mere  culture ;  it  follows  that, 
in  its  details,  it  should  be  rendered  as 
perfect  and  as  well  fitted  at  all  times  for 
a  lounge  or  promenade,  as  the  saloon  or 
gallery  in  the  mansion.  Hence  the  pro- 
priety of  having  the  trees  grown  in  cases 
of  a  very  different  character,  as  regards 
artistic  taste,  from  the  monstrous  tubs 
and  cubical  boxes  which  we  see  in  houses 
of  this  kind,  and  also  that  something 
better  than  a  mud  or  tile  floor  should  be 
provided.  There  is,  for  this  purpose, 
nothing  better  than  polished  Portiand 
pavement  kept  perfectly  white,  like  the 
passages  in  tiie  Boyal  Gardens  at  Frog- 
more.  Polished  Caithness  pavement,  in 
large  slabs,  oiled  after  being  laid  down, 
would  form  no  bad  substitute  for  black 
marble, — and  next^  and  best  of  all,  are  the 
encaustic  tiles  of  Minton  laid  in  orna- 
mental patterns. 

§  4. — HEATH-HOUSES. 

As  no  section  of  cultivated  exotics 
requires  a  greater  degree  of  both  sun, 
lights  and  air,  than  the  heaths,  so  no  struc- 
ture is  so  well  adapted  for  them  as  a 
span-roofed  house  having  the  ends  point- 
ing towards  the  north  and  south.  There 
are  details  also  in  the  construction  of 
a  span-roofed  house  that  require  especial 
notice  in  order  that  it  may  be  completely 
fitted  for  this  purpose.  That  ventilation 
may  be  the  more  complete,  it  is  advisable 
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to  have  the  roof  portable— that  is,  com* 
posed  of  rafters  and  sashes— so  that  part» 
or  aU  of  them,  may  be  removed  during 
summer,  to  admit  of  soft  genial  rains  and 
dews  fiJling  directly  upon  the  plants ; — 
cold  and  heavy  continued  ndns  should, 
however,  be  ezduded  by  replacing  the  roof 
sashea.  The  temperature  also  will  be 
lowered  by  this  means,  as  the  conduction 
of  heat  by  the  glass  will  be  avoided;  and, 
to  break  the  ftill  force  of  the  meridian 
sun,  thin  canvass  awnings  should  be  used, 
mounted  on  rollers  at  the  ridge,  and 
ready  at  all  times  to  let  down  upon  the 
rafters.  The  side  or  upright  lights  should 
also  be  made  to  open  freely,  and  so  con- 
structed as  to  be  capable  of  removal  during 
summer.  All  this  may  be  considered  ven- 
tilation enough, — and  so  it  is  during  sum- 
mer ;  but  during  winter,  when  the  side 
lights  cannot  be  opened  with  safety,  on 
account  of  the  cutting  draughts  of  wind, 
other  and  more  judicious  means  must  be 
employed ;  and  no  plan  is  so  simple,  and 
at  the  same  time  so  effectual,  as  ventila- 
tors in  the  side  walls  opening  into  the 
house  close  to  the  floor,  by  which  atmo- 
spheric air,  fully  charged  with  moisture, 
will  enter,  and,  becoming  diffused  through 
the  house  and  amongst  the  plants,  will 
find  an  escape  through  the  openings  in 
the  ridge-board,  as  shown  in  several 
figures  in  section  Ventilation.  The  air 
thus  admitted  does  not  come  into  contact 
with  the  plants,  but  enters  below  them, 
and,  ascending  upwards,  parts  with  its 
cold,  and  imbibes  the  temperature  of 
the  internal  atmosphere  nearly,  before 
it  reaches  a  single  branch  or  leaf  In 
the  coldest  weatiier  this  operation  goes 
on,  as,  when  the  atmospheric  air  is  too 
cold  to  be  admitted  into  the  house,  it 
indicates  that  the  hot-water  pipes  should 
be  put  in  operation.  And,  as  all  kinds  of 
heating  should  be  placed  along  the  sides  of 
such  houses,  it  follows  that  the  cold  air, 
in  entering  as  above,  will  have  to  pass 
under  and  over  the  hot  pipes  or  flues, 
and  thus  abstract  sufficient  heat  from 
them  to  render  it  fit  for  being  admitted 
amongst  the  plants. 

Again,  a  constant  stream  of  air  should 
be  kept  going  on,  we  would  almost  say 
night  as  well  as  day,  to  counteract  the 
efifects  of  damp,  or  rather  the  effects 
of  those  gases  formed  in  air  in  a  stagnant 
and  damp  state,  which  are  found  to  gene* 


rate  on  the  floor  and  near  the  bottom  of 
all  hothouses  not  sufficiently  ventilated, 
at  or  imder  the  floor  levd;  and  few 
houses  are  exempt  firom  this  defect.  A 
rapid  circulation  of  air  is  absolutely  ne- 
cessary to  the  wel&re  of  heati^;  and  this 
circulation,  to  be  beneficial  to  the  fullest 
extent,  muiBt  be  frequentiy  charged  witii 
moisture,  but  not  imiformly  so.  Who- 
ever has  studied  the  habitats  of  our 
mountain  heaths,  or  had  the  good  fortune 
to  see  this  genus  luxuriating  in  all  the 
pride  of  exotic  splendour  on  the  Table 
Mountain  at  the  Gape  of  Good  Hope, 
must  have  experienced  the  buoyancy  of 
the  rarefied  air  they  breathe,  the  sweep- 
ing currents  of  wind,  the  drizzling  showers, 
the  misty  dews,  and,  at  times,  the  low 
temperature  they  are  exposed  to. 

To  imitate  all  tiiese  conditions  artifi- 
cially should  be  our  endeavour.  This  is 
to  be  effected  by  judicious  and  ample 
ventilation,  and  by  placing  the  pltmts 
upon  open  stages,  so  that  the  air  may  cir- 
culate freely  around  them,  and  not  upon 
close  stages  or  platforms,  as  is  too  usually 
done ;  by  keeping  the  temperature  low, 
and  the  atmosphere  humid,  during  sum- 
mer ;  by  placing  evaporating  pans  in  vari- 
ous parts  of  the  house,  or  by  watering 
the  floor  copiously,  particularly  in 
warm  weather;  and  by  currents  of  air 
let  in  on  all  sides  when  a  drier  atmo- 
sphere may  be  deemed  expedient.  • 

A  complete  heath-house  should  be  fur- 
nished with  hot-water  pipes  of  3  inches 
bore — ^that  being  found  sufficient  to  ex- 
clude frost,  the  utmost  degree  of  artificial 
temperature  required.  Indeed,  where 
arrangements  can  be  made  to  exclude 
frost  by  neat  and  portable  coverings,  it 
is  bettor  to  use  them,  as  the  heath  iet,  of  all 
other  plants, the  most  impatientof  fireheat 

The  accompanying  section,  fig.  552, 

Fig.  552. 


and  plan,  fig.  553,  represent  what  we 
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oonaider  a  model  hoaae  for  this  pmpose.     coarse,  ocoupying  the  oraitn  platfinm. 

We  may  here  also  ofaeeire  that  lean-to  As  all  spaa-roofed  honaeepraeeDt  angular 
gable-ends,  and  as  these  are  the  points  of 
eatnmoe,  we  hare  here  ahowa  what  we 
ooD^der  to  be  an  improyement — namely, 
a  lobby  or  porch,  (a  on  grouBd-plau,) 
which  is  separated  man  the  body  of  the 
house  by  a  gUas  partition,  and  may  be 
fumiahed  with  seats,  or  occupied  with 
lacge  apecimen  plants.  Fig.  5Si  ahowa 
Fig.  eu. 


bouses  are,  of  aU  others,  the  worst  adapted 
for  heaths,  as  the  plants  draw  towards 
the  light  in  &ont,  while  the  opposite  side 
becomes  naked  and  deformed  from  want 
of  it  Turning  the  planta  frequently  will 
not  remedy  thia  de^ct;  besides,  vegetable 
phyaiologists  can  assign  reasons  why  thia 
IB  it^urious  to  them.  In  building  a  com- 
plete heath-house,  cisterns  ahould  be  pro- 
Tided  for  collecting  all  the  rain  water 
that  foils  upon  the  roo^  and  even  for 
containing  a  greater  quantity  if  conve- 
nient, as  no  planta  suffer  more  from  water 
impregnated  with  mineral  aubatances  than 
the  heaths.  For  thia  puipoae  a  cistern 
should  be  placed  under  uie  stage,  and 
covered  over  to  prevent  too  much  evapo- 
ration in  winter ;  but,  in  aummer,  it  may 
be  left  uncovered  with  advantage. 

In  the  section  above  is  shown  top  and 
bottom  ventilation,  to  be  used  during 
winter,  when  opening  the  aide  or  roirf 
saahee  would  be  ineipedient.  The  planta 
are  arranged  on  the  oentre  and  side  tables 
in  the    usual    manner — the    largest,   of 


the  elevation  of  one  of  the  ends,  which, 
on  account  of  the  form,  has  a  fixied  looL 
The  ventilators  in  the  parapet  waU  are 
also  shown,  aaaa,  aa  well  as  the  door 
openii^  as  high  aa  the  sides  of  the 
ho  use. 

Fig.  555  ahowa  the  elevation  of  another 
span  ■  roofed  heath  -  house,  the  sides  of 
which  are  glass  sashes  running  on  roller^ 
and  fixed  rails  set  on  top  of  the  atone 
plinth,  the  sashea  being  made  to  pass 
each  other,  as  shown  in  several  figures  in 
thia  work.  The  ridge  should  also  be 
made  to  open  for  ventilatioD.  As  the 
whole  of  the  sdes  and  ends  may  be 
removed  during  summer,  sufficieot  voiti- 
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lation  will  be  attained,  altliough  the  whole 
roof  is  fixed,  which  will  give  the  house  a 
lighter  appearance,  and  considerably  lessen 
the  expense  of  erection.  The  internal 
airaogements  of  this  house  may  be  simi- 
lar to  those  of  the  last ;  for  although  the 
whole  of  the  ends  and  side-sashes  open, 
there  can  seldom  be  a  necessity  for  en- 
trances at  other  than  the  two  ends.  This 
house  is  better  adapted  for  exhibiting 
large  or  full-grown  specimens  than  the 
last,  on  account  of  its  width  and  height 
The  length  of  such  a  house  is  36  feet,  and 
breadth  17  feet,  6  feet  high  in  the  sides, 
and  12  feet  from  floor  to  ridge. 

Long,  narrow,  span-roofed  houses  are 
also  very  suitable  for  growing  heaths, 
proyided  large  specimens  are  not  an 
object  Thus,  for  instance,  the  heathery 
at  Wobum  Abbey  is  of  this  kind  :  it  is, 
however,  curved,  instead  of  being  in  a 
straight  line,  by  which  much  of  the  per- 
spective effect  is  lost  A  very  complete 
heath-house  might  be  constructed  of  the 
following  dimensions :  100  feet  long, 
lo  feet  wide,  and  12  in  height  from 
the  floor  to  the  ridge ;  the  sides  may  be 
6  feet  from  the  ground-level  to  the  top  of 
the  side-sashes,  which  latter  should  be  3 
feet,  set  upon  a  parapet  of  the  same 
height  The  plants  should  be  arranged 
on  cast-iron  grating  tables  along  both 
sides,  2  feet  in  breadth,  having  a  flat  table 
along  the  centre  6  feet  in  breadth,  with  a 
passage  all  round  of  the  breadth  of  2^  feet 
YentUation  may  be  efieoted  as  recom- 
mended above,  only  the  whole  roof  may  be 
fixed,  with  an  opening  in  theridge  1 2  inches 
wide  extending  the  whole  length,  the  side- 
sashes  opening  by  sliding  past  each  other — 
not  opening  outwards  or  inwards,  as  is  usu- 
ally done — and  numerousventilators  being 
placed  at  the  bottom  of  the  side  walls,  for 
admitting  humid  and  fresh  air  during 
night)  as  also  in  cold  stonny  weather. 

§  6.— OBCHID-HOUSES. 

The  taste  for  orchids,  of  late  years,  has 
formed  quite  a  new  feature  in  the  man- 
agement of  plants ;  indeed,  at  the  present 
time,  their  cultivation  may  be  ranked  as 
the  most  popular  of  all  the  departments 
of  exotic  culture. 

Within  our  own  recollection,  the  whole 
exotic  orchids  in  cultivation  embraced 
less  than  twenty  species ;  now  there  are 


considerably  above  two  thousand.  With- 
in a  very  few  years  they  were  considered 
as  of  difficult  culture ;  now,  their  manage- 
ment IB  as  well  understood  as  that  of  any 
other  &mUy  whatever.  The  late  Mr 
Cattley,  Mr  Cooper  of  Wentworth,  and 
the  Messrs  Loddiges,  were  the  first  who 
attained  eminence  in  their  cultivation. 
These  shortly  afterwards  were  followed 
by  Harrison  of  Liverpool,  Clowes  of  Man- 
chester, Barker  of  Birmingham,  the  Duke 
of  Bedford,  <Sec.,  as  pre-eminent  in  col- 
lecting and  cultivating ;  but  these  excel- 
lent individuals  have  been  removed  by 
death,  and  their  collections  dispersed  or 
transferred  to  other  hands.  The  Dukes 
of  Devonshire  and  Buccleuch,  Mrs  Law- 
rence, Mrs  Wray,  Mr  Rucker,  Mr  Lyons, 
Mr  Bateman,  and  others,  have  followed  in 
succession  as  amateurs;  while  Low,  Knight 
and  Perry,  RoUison,  Yeitch,  Lucombe, 
and  Pince,  &e,,  as  nurserymen,  excel  in 
the  same  line;  and  the  botanic  gardens 
of  Kew,  Glasnevin,  Bel&st,  Glasgow,  and 
Edinburgh,  possess  highly  creditable  col- 
lections, the  first  having  been  enriched 
by  being  presented  with  the  collections  of 
Wobum,  and  that  of  the  late  Mr  Clowes 
of  Manchester,  and  the  last  greatly  in- 
creased of  late  by  the  munificent  presenta- 
tion made  by  Mrs  Haig,  of  Viewfield^  of 
her  rich  collection. 

As  this  interesting  section  of  plants 
became  popular,  houses  were  erected  for 
the  express  purpose  of  doing  justice  to 
their  cultivation,  as  the  following  illustra- 
tions will  abundantly  show. 

The  orchid-hoiLBe  of  Mrs  Lawrence,  fig. 
556f  is  not,  however,  dedicated  entirely  to 
these  plants,  but  combines  also  an  aqua- 
rium, and  accommodation  for  climbing 
plants  besides — ^the  latter  a  very  necessary 
appendage,  as  affording  shade  during 
summer,  which  can  be  reduced  during 
winter  by  a  judicious  use  of  the  pruning- 
knife.  This  house  is  thus  described  in 
"  The  Gardeners'  Chronicle  : "— "  The  roof 
consists  of  three  spans,  which  cover  a 
breadth  of  something  more  than  50  feet, 
and  is  supported  by  columns  e  c  in  the 
section,  to  which  creepers  are  trained. 
In  the  centre  is  an  irregular  piece  of 
water,  (a  on  section  556  and  ground-plan 
557,)  called  the  lake,  surrounded  by  a 
rock-work  edging,  heated  by  pipes  pass- 
ing through  it  from  the  boiler  «,  and 
containing  aquatic  plants.    The  flooring 
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of  the  house  and  the  shelves  {b  h,  &c)  are 
of  slate.    Parallel  with  the  shelves,  and 

Fig.  556. 


separating  them  from  the  narrow  part  of 
the  lake,  are  beds,  (A  A  in  ground-plan,) 
raised  2^  feet  above  the  level  of  the  floor, 
and  each  furnished  in  the  middle  with  a 
tank,  ff  ^,  the  water  in  which  is  heated 

Fig.  557. 


by  a  turn  of  the  pipe  passing  through  it 
At  the  north  end,  the  house  is  closed  with 
a  solid  wall,  covered  with  bark  and  rough 
projections,  for  ferns  and  such  plants ;  at 
the  other  end  it  opens  into  what  is  called 
the  plant-house,  by  two  doors.  The  heat- 
ing apparatus  consiBts  of  a  boiler,  e,  at 
the  close  end,  and  of  pipes  running 
through  the  water  and  under  the  slate 


shelves."    The  boiler  is  one  by  Weeks, 
junior,  formed  of  cylindrical  pipes  placed 

in  rows  fJtemately 
above  each  other,  and 
heated  by  one  or  two 
fires,  as  occasion  may 
require.  The  pipes 
passing  through  the 
tank  or  lake  give  out 
a  genial  evaporation, 
and  also  keep  the 
water  in  a  fit  state  for 
syringing  over  the 
plants.  ''From  the 
roo^  as  well  as  fix>m 
trees  placed  in  the 
centre  of  the  lake, 
orchidaceous  plants 
are  suspended  in  bas- 
kets and  on  logs  of  wood,"  and  on  the  pita 
and  shelves  are  placed  plants  in  pots. 

The  orchid-house  of  S.  Rucker,  Esq., 
we  learn  firom  the  same  authority,  is 
55  feet  long,  and  15  feet  wide :  the  sides 
are  5  feet  6  inches  high.  It  is  heated  b  j 
hot-water  pipes,  which  pass  along  two 
sides  and  one  of  the  ends,  the  entrance 
being  at  the  other.  The  plants  are  set 
upon  a  pit  in  the  centre  of  the  housei, 
and  on  stone  shelves  over  the  hot- water 
pipes.  The  pit  is  4  feet  wide,  and  the 
passages  2  feet  The  water  firom  the  roof 
is  very  properly  collected  and  led  hj 
pipes  into  a  cutem  under  the  centre 
group  of  plants.  The  success  of  Mr 
Rucker  as  a  cultivator  has  been  suffi- 
ciently shown  at  the  various  ezhibitioiis 
of  the  London  Horticultural  Society. 

The  accommodation  for  ordiidaoeoiis 
plants  in  the  gardens  at  Dalkeith  con- 
sists at  present  of  two  houses;,*  of  which 
the  annexed  section  will  give  a  pretty 
good  idea.  The  house  first  erected  is 
heated  by  smoke-flues,  a  fiimaoe  being' 
placed  at  each  end,  these  being  capable  of 
being wroughttpgetheror  separately.  The 
flue  of  the  one  passes  across  one  end,  along 
the  front,  ana)  turning  at  the  extreme 
end,  dips  under  the  doorway,  and  ascends 
the  chimney  at  the  opposito  end  Tlie 
other  flue  enters  the  house  at  the  opposite 
end,  and,  making  two  turns  under  the 
centre  platform,  dips  also  under  the  door- 
way, and  joins  the  other  flue.  A  dstem 
or  tank  of  water  extends  the  whole  length 
of  the  house,  4  feet  broad  and  3  feet  deep» 
supplied  wiUi  water  by  the  rain  that  fella 
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on  the  roof;  and,  vhen  tliat  is  insufficient, 
by  a  pipe  from  the  general  reservoir, 
lius  house  joins  the  camellia-house  on 
one  end,  and  the  seoond  orohid-house  on 


In  the  aeotion  fi 
will  be  Been  mon 


:.  558  the  arrangement 
dearly :  a  a  a  are  the 


floes;  if  the  eastern  of  water;  ethecentre 
or  principal  plantr-table ;  e  the  front  table ; 
/  the  back  table ;  g  front  ventUatorB ;  h 
ridge  Tentilator  ;  t  BUpport  of  ridge  ;  k  k 
iron  rods  supporting  the  rafters,  to  enable 
them  to  sustain  the  weight  of  plants 
suspended  from  them ;  I  back  ventila- 
tion,—the  oold  air  entering  the  house 
close  to  the  floor  lereL  This  house 
is  roofed  with  rafters  and  sashes,  placed 
hen  as  being  the  most  trying  situa- 
tion as  re^fards  the  decay  of  mat«riaL 
These  rafters,  considerably  reduced  in 
wtA,  and  the  sashes  re-glased,  are  the 
same  which  formed  the  vineries  in  the 
old  garden  at  Dalkeith ;  they  were  made 
in  London  about  the  year  1762,  and 
brought  to  Scotland  in  a  vessel  freighted 
on  purpose;  and  such  is  the  state  of 
the  wood-work  at  the  present  day, 
that  we  predict  thqr  will  last  longer 
than  any  of  the  houses  built  by  our- 
Belvea  <jS  new  material  within  the  last 
ten  years.  The  plants  are  set  on  plat- 
forms of  open  wood-work,  ia  admit  of 
the  free  circulation  of  both  heat  and 
air  around  them,  as  well  as  to  keep 
the  roots  moderately  dry ;  for  we  are 
not  of  those  who  cultivate  plants,  the 
nugority  of  which  grow  naturally  sus- 
pended from  the  stems   and  branches 


of  trees,  on  shelves  of  stone  flooded  with 
water.  ThefrontventilatoTs^arebuilt  in 
the  iroat  parapet  wall  in  the  usual  man- 
ner ;  the  ridge  ones  are  hds  which  lift 
up  and  down,  and  are  operated  upon  by 
means  of  a  rod  to  push  them  up,  and 
a  line  to  pull  them  down.  We  intro- 
duced smoke-flues  into  this  house,  having 
built  it  in  haste  towards  the  end  of  the 
season,  intending  afterwards  to  have 
heated  it  by  a  tank  in  the  centre,  and 
hot-water  pipes 
round  the  sides. 
It,  however,  works 
BO  well,  that  we 
see  no  reason  for 
altering  it ;  .and 
were  it  not  that 
there  is  the  usoal 
trouble  and  dirt  at- 
tending the  clean- 
ing of  the  flues,  we 
would  be  quite 
satislied  with  it  as  it  stands.  The  length 
of  this  house  is  62  feet,  breadth  32  feet, 
and  height  11  feet  from  the  floor  to  the 
ridge. 

Fig.  559  is  the  ground-plan  of  another 
orchid-house  in  ^e  same  e  '  '  "  ' 


I^.  KSB. 


as  it  was  till  veiy  recently  arranged.  As 
will  be  seen,  it  is  heat«d  by  hot-water 
tanks,  which  have  already  been  described, 
(Kt(£e  section  Flues.)  Over  the  tanks, 
which  were  covered  with  Welsh  slates, 
were  arranged  the  plants,  but  elevated  i 
inches  above  the  slates  on  wooden  trellises, 
as  showii  in  section,  fig.  £60.  Ventila- 
tion is  eSbcted  by  woolen  boi-ventilsr- 
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ton  built  in  the  front  vall  a.  Theooldair,  The  length  is  30  feet,  breadth  23  feet, 
on  entering,  comes  in  immedi&te  contact  and  the  height  11  feet  &t>m  the  floor  to 
with  the  Bide  of  the  tank,  and  also  paaeeB     the  ridge. 

through  under  it,  in  openings  4  inches        From  the  roof  were  suspended  many 
Fig.  660.  species,  both  attached 

to  blocks  of  wood, 
and  also  having  their 
roots    euTeloped   in 
balls    of  moee,   &c. 
Many  of  the  orahids, 
ferns,  &c.,    vere    so 
treated,     some     of 
which      require      a 
greater  d^ree  of  hu- 
midity than  otben, 
particularly  the  lat- 
ter.   To  afford  them 
'  this  supply  in  a  gra- 
'     dual    and     constant 
square  left  on  purpose,  thereby  becoming    manner,  just  over  them  was  attached  to 
wanned  before  reaching  the  plants.     The    the  edge  of  the  astragal  a  small  piece  of 
back  wall  is  built  hollow,  (as  all  our    putty,  which  intercepted  the  stream  of 
brick  walls  are :)  the  cold  air  entering    descending  condensed  steam,  and  caused 
near  the  top  by  openings,  4  inches  square,     it  to  fall  upon  the  moss,  block  of  wood, 
made   in  the   north  side  of    the  wall,     or  whatever  else  the  plant  was  attached 
descends  through  the  wall,  and  enters  the     to  ;  and  this  supply  of  water  could  be 
house  close  to  the  floor  by  similar  open-    directed  to  their  roots,  if  it  was  judged 
jngs  inside— these  remain  open  night  and    inexpedient  for  it  to  ^  on  the  stnna  <« 
day.    The  top  ventilation  is  aocomplished    foliage,  by  attaching  a  small  wire  to  the 
'  by  the  ridge  opening  along  its  whole    putty,  and  fixing  the  other  end  at  that 
length,  as  described  and  exemplified  in    point  where  it  was  wished   the  water 
section  Vbntii^tion.     The  roof  is  a  spaa    should  be  discharged. 
without    rafters  or    framed  sashes,   the         The  centre  part  of  this  honse  was  two 
astragals  being  dovetailed  into  the  side-    yeEOs   ago   transformed    into    an  aqua- 
wall  plates  and  ndge-boards.     They  are    rium,  in  which  the  Victoria  Begia  and 
kept  in  their  proper  places  by  means  of    other  aquatics  are  growing  luxuriantly, 
an  iron  bar  1  inch  square,  extending  the     The  water-tanks  in  front  have  also  beoi 
whole  length  of  the  house,  and  perforated     removed,  to  afford  space,  and  a  smoke-flue 
under  each  astragal,  to    ailmit  of  the     substituted;  while  tne  large  tank  in  which 
latter  being  screwed  down  upon  the  ban.     theVictoriaisplantedisheatedbyasystem 
The  ridge  is  supported  by  upright  wooden     of  leaden  pipes  supplied  from  the  original 
columns,  5  inches  square— their  bottoms    leaden  boiler,  agitation  being  given  to  the 
being  set  on,  not  in,  stone  blocks  a  foot  in     water  by  mechanical  power,  and  a  con- 
height    An  inverted  arch  of  iron  circular     stant  supply  of  fresh  water  heated,  by 
rod  is  attached  to  these  uprights,   and,     causing  it  tx)  pose  throngb  a  pipe  coiled 
curving  upwards,  is  screwed  into  the  iron     in  the  furnace,   before  it  is  discharged 
bars  ahoye  alluded  to.     This  is  done    into  the  tank.    A  waste-pipe  leads  the 
more  with  a  view  of  suspending  plants     overflow  water  into  a  tank  in  the  adju'''' 
frvm,  in  ruBtio  baskets   or   ornamental     ing  house. 

earthenware  pots,  than  for  supporting  the  Orchids  are,  however,  still  cultivated 
roo^  which  would  be  strong  enough  with-  in  this  house,  and  are  set  upon  a  trellis 
out  such  aid.  It  is  glaxed  wiUt  sheet  placed  over  the  flues,  and  suspended  from 
glass  2  feet  long  and  9  inches  wide,  16  such  parts  of  the  roof  as  will  not  make 
ounoes  to  the  foot.  There  is  no  iron  in  them  shade  the  plants  in  the  tank  ;  and 
this  house  eioepting  the  inverted  arches  the  back  wall  is  also  covered  with  them, 
and  the  bar  for  regulating  the  astragals  The  orchidJioose  at  Kew  is  also  of  the 
—the  boiler  employed    being  of   lead,     span-roofed  form,   heated  by  hot-Wats' 
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pipes  plftoed  under  Uie  dde  tables,  as  so  that  eactt  ahelf  holds  water,  viUi  the 
seen  in  Bection,  fig.  561.  In  thecentre  is  view,  as  Mr  Smith,  the  excellent  curator, 
a  stage  formed  of  pavement,  hoUowed  out    informed  us,  of  giving  off  humidi^  by 


eraporation  for  the  benefit  of  the  plants.  The  hot-vater  pipee  are  placed  directly 

On  the  top  of  this  stage  ia  a  walk,  which  under  the  slate  sbelving  in  front  and 

is  ascended  to  by  steps  at  the  end.     This  baok — the  worst  possible  place  in  which 

house  appears  to  have  been  erected  upon  they  could  be  pbK«d,  as  the  radiated  beat, 

simitar  principles  to  that  of  the  late  Mr  ascending  upwards  and  to  one  side,  has 

Clowes  at  Manchester.    As  on  instance  of  no  means  of  ascending  into  the  house 

the  mutability  of  human  affairs,  this  house  at  the  very  part   it  ia  most    required, 

now  contains  the  rich  collection  formed  by  namely,  between  the  plants  on  the  side 

that  excellent  gentleman,  it  having  been  tables  and  the  glasa    llie  only  heat  which 

{imented  by  him  to  the  Royal  Gardens,  as  can  be  beneficial  to   the  atmosphere  of 

veil  as  that  of  the  lat«  Duke  of  Bedford,  the  house  is  that  which  ia  admitted  on 

Some  peculiarities,  and  indeed  improve-  one  side  next  to  the  passage,  some  3  feet 

ments,  exist  iu  this    house,  which   did  from  the  inner  surface  of  the  glass,  leaving 

not  in  the  other.     Under  the  two  top  that  space  on  both  aides  of  the  house  little 

shelves  on  each  side  of  the  passage  are  benefited  by  the  operation  of  the  pipea 

placed  a  rjnrtem  of  tanks,  aaaa,  9  inches  The  orchid-bouse  of  the  Messrs  Booth, 

deep,  and  open  at  the  top,  the  water  nurseiymen,  ite.,  at  Hamburg,  of  which 

rising  in  the  centre  of  the  house  from  a  the  accompanying,  fig.  562,  is  the  section, 
pipe,  which  goes  across  below  the  path, 

to  supply  them.  These  top  shelves  are  '^'V-  s*2. 
in  the  form  of  chambers,  having  openings, 
i^  in  them  along  the  centre  passage; 
these  can  be  openM  or  shut  at  pleasure, 
according  as  the  state  of  the  atmo^ere 
rendera  necessary.  The  shelving  in  the 
centre  is  made  of  Welsh  slate,  and  fur- 
nished at  the  edges  with  a  Uttle  bead  let 
in,  by  which  means  they  may  be  covered 
widi  water  when  desired.    Inis  house  ia 

80  feet  long  and  31  broad.    Itis  heated  is  not  onlyone  of  the  largest,  but  also  one  of 

by  two  boiler^  one  or  both  being  used  at  the  beet  contrived  houses,  for  this  purpose, 

the  same  time.     There  is  a  capacious  of  any  we  are  aware  of  in  commercial  esta- 

tank  for  water  at  c  under  the  plant  stage,  blishments.     In  length  it  is  1 03  feet,  in 

—a  very  proper  and  necessary  appendf^.  breadthSI,  and  in  height  H  feet  Inform 
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it  is  span-roofed,  the  ends  pointing  north 
and  south.  Tables  of  blue  slate,  2^  feet 
broad  and  3^  feet  inheight,  run  all  round 
the  sides,  and  in  the  middle  is  a  covered 
pit,  in  3  divisions,  upon  which  the  larger 
specimens  of  plants  stand.  The  boiler  is 
placed  at  the  north  end,  and  the  entrance, 
which  consists  of  five  Gothic  arches,  en- 
riched with  stained  glass  at  the  top,  occu- 
pies the  south  end.  The  roof  is  supported 
by  iron  columns  e.  Ventilation  is  effected 
by  openings  in  the  side  walk  a  a.  The 
heating  is  by  hot-water  pipes  b  6,  running 
parallel  with  the  passage  c,  and  returning 
again  under  the  top  ones.  Under  the 
front  platforms  are  placed  flues  dd,  to  he 
used  in  addition  to  the  pipes  when  re- 
quired. In  the  centre  pit  are  placed  two 
cisterns  to  receive  the  water  which  £el11s 
on  the  roof;  also  a  tan-pit,  and  another  di- 
vision of  it  covered  with  gravel,  upon  which 
the  plants  are  set.  The  foot  passages  are  4 
feet  broad,  and  pass  all  round  the  house. 
The  side  platforms  are  laid  with  a  slight 
inclination  towards  the  front  walls,  by 
means  of  which  water  spilt  on  them,  while 
watering,  runs  off  in  that  direction,  in- 
stead of  towards  the  foot  passage,  which 
is  by  this  means  kept  quite  dry.  Climbers 
of  the  choicest  kinds  are  planted  in  small 
beds  in  the  middle  platform,  and  are 
trained  over  the  roof  both  for  ornament 
and  shade.  The  roof  is  of  double  sashes, 
a  plan  not  unfrequent  on  the  Continent, 
where  glass  is  cheap,  and  the  winters  are 
so  much  colder  than  with  us.  Experi- 
ence has  satisfied  Mr  Booth  that  such  a 
mode  of  roofing  has  many  advantages ;  it 
economises  friel,  an  article  expensive  at 
Hamburg ;  and  it  also  affords  a  moderate 
degree  of  shade  during  summer,  where  the 
sun's  power  is  much  greater  than  with  us, 
and  where,  without  shading  of  some  kind  or 
other,  few  plants,  orchideous  ones  in  parti- 
cular, would  prosper  under  its  direct  rays. 
The  orchid  house  of  Mr  Lyon,  of 
Ladiston^  Mullingar,  is  exhibited  in  the 
annexed  diagrams,  figs.  563,  564.  This 
gentleman,  who  is  possessed  of  the  best 
private  collection  of  Epiphytes  in  Ireland, 
Ikas  published  a  work  on  their  culture,  and 
given  a  plan  of  his  house,  a  copy  of  which 
he  has  kindly  pi:esented  us  witii.'  From 
it  we  leam  that  the  house  is  of  the  span- 
roofed  form,  45  feet  long,  and  16  feet 
wide.  The  end  at  which  the  entrance  is 
placed  is  five-sided,  a,  and  forms  a  lobby 


or  ante-room,  intended  for  visitors  to  re- 
main in  till  sufi^cientiy  cooled  to  prevent 

Fig.  653. 


danger  by  catching  cold  m  leaving  a 
heated  atmosphere  and  going  out  into  a 
colder  one.  From  this,  and  Mr  Lyon's 
directions  for  culture,  we  leam  that  he  con- 


Fig.  564. 


tinues  to  maintain  a  degreeof  temperature 
much  higher  than  most  good  cultivators 
now  approve  of.  The  side  walls  are  5^  feet 
high,  without  side  lights ;  and  in  them  are 
placed  ventilators,  eleven  in  number  in 
each  side,  and  one  also  in  each  gable.  The 
sashes  are  fised,  and  of  the  whole  length 
of  the  side  of  the  roof.  The  plants  are 
airanged  on  stone  shelves  along  the  sides 
b  by  and  also  on  a  stage  c,  occupying  the 
middle,  formed  of  pavement,  and  three 
shelves  on  each  side  in  height,  as  well  as 
at  the  ends;  the  centre  one  being  hol- 
lowed an  inch  deep.  Mr  Lyon,  approv- 
ing of  the  system  followed  by  the  late 
Mr  Clowes  of  Broughton  HaU — ^namely, 
of  keeping  his  house  at  nearly  the  point 
of  saturation  during  the  period  of  the 
plants'  growth — has  arranged  it  so  that 
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the  whole  stage  and  floor  can  be  over- 
flowed with  water  at  pleasure.  The  sunk 
shelves  are  filled  up  with  small  pebbles, 
and  on  these  the  pots  are  placed.  A 
Grecian  foimtain  is  placed  in  the  centre 
of  the  house,  the  water  from  which  &lls 
into  a  basin  in  which  aquatic  plants  are 
cultivated.  The  waste  water  is  conveyed 
into  a  large  tank  holding  2000  gallons, 
which  is  used  for  the  plants,  pipes,  <fea, 
and  is  all  rainwater  collected  from  the 
roof  of  this  and  other  buildings  adjoin- 
ing. The  space  under  the  stage  is  used 
for  forcing  sea-kale,  mushrooms,  and 
rhubarb,  during  winter.  The  house  is 
heated  by  hot-water  tanks,  and  pipes 
underneath  them  to  return  the  water  to 
the  boiler.  The  tanks  are  metal,  and  the 
boiler  used  is  one  of  Burbidge  and 
Healy  s  ribbed  ones,  which,  Mr  Lyon 
thinks,  is  a  decided  improvement^  as 
it  exposes  a  much  larger  surface  to  the 
action  of  the  fire,  and  thereby  derives  a 
much  greater  benefit  from  the  same 
quantity  of  friel  than  could  be  obtained 
by  a  plain  boiler. 

The  orchid-house  in  the  Bel&st  Botanic 
Gardens,  fig.  565,  differs  from  the  fore- 


going examples,  inasmuch  as  it  is  of  the 
lean-to  form,  whereas  aU  the  others  are 
span-roofed.  The  same  error  has  been 
fallen  into  here  as  in  other  houses  we 
have  noticed-*-namely,  the  carrying  the 
stone  shelves  in  front  into  the  pai*apet 
wall,  thereby  preventing  the  ascent  of 
heat  from  the  pipes.  We  observe  also, 
that  Mr  Ferguson,  the  highly  respectable 
curator,  has  his  plants  set  on  stone  tables, 
the  centre  one  especially,  so  arranged  at 
the  edges  as  to  hold  water,  upon  which 
the  plants  are  set;  but  they  are  elevated 
a  few  inches  above  it»  being  set  on  stones 
or  otherwise  raised.  There  are  two  prin- 
cipal reasons  given  by  cultivators  for 
adopting  this  practice — namely,  to  secure 


the  plants  from  the  attacks  of  wood  lice, 
cockroaches,  &o.,  and  also  to  give  out 
humidity  to  the  atmosphere.  Cleanli- 
ness prevents  the  attacks  of  the  former, 
and  copious  syringing  provides  for  the 
other.  Here  we  observe  a  provision  made 
for  collecting  the  condensed  steam  and 
the  rain-water  that  finds  its  way  through 
the  roof,  by  introducing  copper  or  zinc 
gutters  to  prevent  its  falluig  on  the  plants. 
If  the  gla2nng  be  in  proper  repair,  and  the 
necessary  ventilation  provided,  all  this  is 
imnecessary,  and  only  gives  the  appear- 
ance of  imperfection  and  decay  to  the 
structure.  For  a  lean-to  house  its  ar- 
rangement is  as  good  as  can  be,  and  the 
plants  under  Mr  Ferguson  s  care  are  well 
grown.  We  would,  however,  have  placed 
the  upright  supports  perpendicularly 
imder  the  ridge,  by  adding  to  the  main 
table  and  dispensing  with  the  back  one 
altogether.  At  present  they  do  not  give 
that  appearance  of  support  which  they 
are  intended  to  do;  but,  even  as  it  is, 
they  are  much  better  than  similar  sup- 
ports we  lately  saw  in  a  pine-stove  erected 
for  a  Scottish  nobleman,  where  the  same 
kind  of  supports  are  nearly  a  foot  out  of  the 
perpendicular.  The  back  part  of  the  roof 
is  opaque,  a  circumstance  rendered  unne- 
cessary since  this  house  was  built,  as  such 
structures  can  now  be  covered  with  glass 
cheaper  than  with  boarding  and  slates. 

In  the  construction  of  an  orchid-house, 
a  full  command  of  heat,  and  means  of 
applying  moisture,  shotdd  be  secured.  In 
regard  to  capacity,  a  medium-sized  house 
should  be  preferred ;  for  if  too  lofty,  it  is 
difficult  to  keep  either  moisture  or  tem- 
peratiu-e  at  their  proper  points,  both 
during  hot  dry  weather  in  summer,  and 
severe  frosts  in  winter,  when  strong  fires 
are  required.  Small  houses  have  also 
their  fiiults,  although  in  a  less  degree,  as^ 
they  are  imfit  for  showing  to  advantage 
large  specimen  plants,  and  are  liable  to 
sudden  changes  of  temperature  and  mois- 
ture, being  easily  acted  upon  by  external 
causes.  The  form  should  be  span-roofed, 
having  the  ends  in  any  direction  except- 
ing due  east  and  west,  or  the  nearest 
points  thereto.  In  width  it  should  not 
exceed  14  or  15  feet,  and  presenting  an 
angle  not  exceeding  30°.  In  glazing, 
rough  plate-glass  i^ould  be  used,  as 
rendering  artificial  shading  unnecessary ; 
the  laps  should  be  closely  puttied ;  wide 
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squares  of  glass  should  be  avoided,  par- 
ticularly if  transparent  glass  is  used.  In 
regard  to  ventilation,  a  very  small  amount 
of  fresh  air  admitted  near  the  floor  of 
the  house  will  be  safest ;  but  ample  means 
must  be  provided  near  the  top  for  the 
escape  of  impure  air,  and  also  for  r^u- 
lating  the  temperature  during  the  heat  of 
summer.  Where  the  collection  is  large, 
and  of  a  mixed  character,  two  houses  are 
indispensable,  one  for  the  natives  of  the 
Western  hemisphere,  which  grow  in  rather 
a  low  temperature  and  drier  atmosphere ; 
the  other  for  those  that  are  natives  of  the 
East,  Bs  they  require  both  more  heat  and 
moisibure,  particularly  during  their  grow- 
ing season.  The  interior  should  be  fitted 
up  with  open  cast-iron  stages  or  platforms, 
to  keep  the  roots  diy,  and  admit  of  a  free 
circulation  of  air  to  pass  all  round  the 
plants. 

§  6. — ^THE  AQXJABIXTH. 

Notwithstanding  the  beauty  of  aquatic 
plants,  and  the  interesting  circumstances 
connected  with  them,  and  despite  their 
cultivation  being  attended  with  no  diffi- 
ctdty,  it  is  singular  that,  while  expensive 
structures  are  erected  for  almost  every 
other  description  of  plants,  this  country 
can  scarcely,  at  the  present  day,  boast  of 
a  dozen  dedicated  to  the  cultivation  of 
aquatics.  True  it  is,  that  since  the  intro- 
duction of  the  Victoria  Regia,  the  queen 
of  bH  known  aquatics,  several  structures 
have  been  remodelled  to  suit  its  cultiva- 
tion, and  some  few  entirely  built  for  it 

Of  the  aquariums  at  present  existing  in 
this  country,  we  may  mention  those  at 
Chatsworth,  Kew,  Sion  House,  that  of  the 
Royal  Botanical  Society  in  the  Regent  s 
Park,  Messrs  Veitch's  at  Exeter,  Messrs 
Elnight  and  Perry's,  that  of  the  Sheflield 
Botanic  Grarden,  and  that  of  Dalkeith 
Park,  as  the  principsd,  all  of  which  date 
their  origin  to  a  desire  on  the  part  of  their 
owners  to  cultivate  the  Victoria.  A  new 
aquarium,  uponimproved  principles,  bnow 
in  course  of  erection  in  the  royal  gardens 
at  Kew.  The  following  paragraph  upon 
this  subject  appeared  recentiy  in  the 
"  Liverpool  Chronicle,"  from  its  style,  it 
has  been  written  by  one  highly  compe- 
tent to  the  task : — "  Few,  perhaps,  are 
aware  of  the  great  beauty  which  the  tro- 
pical aquatic  tribes  present  under  good 


cultivation.    They  are  not  well  adapted 
for  small  houses,  but  look  best  in  houses 
having  a  vestibule,  or  circular  centre. 
They  may  be  made  in  various  forms,  ac- 
cording to  the  taste  of  the  proprietor :  if 
in  a  square  or  oblong  vestibule,  the  aqua- 
rium ^oidd  be  of  the  same  shape ;  if  in 
a  circular  house,  or  part  of  the  house,  the 
form  may  be  varied  and  much  ornamented 
— a  vase-shaped  basin,  circular  cistem,  or 
any  other  form  suitable  to  the  style  of  the 
building :  a  jet-d*-eau  in  the  centre  is  a 
great  improvement     The  interior  must 
be  of  various  depths,  to  suit  the  plants  of 
various  sizes,  for  which  reason  steps  are 
usually  formed  from  the  circumference  to 
the  centre — the  water  being  thus  made 
shallower  at  the  edge,  to  suit  the  smaller 
plants.      Upon   these   steps  or  shelves 
pebbles  and  soil  are  laid,  in  which  the 
roots  are  planted;  and  gold  and  silver 
fishes  may  be  made  to  add  to  the  interest 
of  this  group."    As  an  inducement  to 
amateurs  to  turn  their  attention  this  way, 
we  cannot  resist  the  temptation  of  com- 
pleting this  excellent  paragraph:  ^'And 
what,  we  foncy  some  one  inquiring,  can 
you  grow  in  water,  that  is  so  beautiful? 
We  will  give  a  selection  of  plants  for  a  stove, 
and  also  for  a  greenhouse  aquarium.    In 
the  former  we  would  not  forget  to  have  the 
Papyrus  antiquorum,  so  interesting  from 
its  having  frirnished  the  writing  paper  of 
the  ancients :  the  very  name  conjures  up 
a  museum  of  mummies,  scrolls,  sarcophagi, 
and  manuscripts  of  the  classics  of  ancient 
Greece  and  Rome :  the  beauty  of  the  plant, 
independent  of  other  pointe  of  interest, 
renders  it  worthy  of  a  place  in  the  sto?e 
aquarium.    The  other  species  adapted  to 
this  place  are  P.  odorata  and  P.  laxiflorus, 
which  are  also  elegant  gramineous  plants. 
We  have  also  seen  the  rice  plant  growing 
in  the  same  way :  it  is  very  pretty,  being 
more  graceful  than  the  common  oat,  and 
much  taller.    Then  there  is  the  magnifi- 
cent Nelumbium  speciosum,  with  its  large 
emerald  green,  round,  floating  leaves,  fine 
large  rose-coloured  flowers,  and  its  Pytha- 
gorean associations,  the  seed  being  sup- 
posed  to    be    the  sacred   bean  of  the 
Egyptians  and  Pythagoreans.  N.  Tsmara 
is  a  fine  species,  with  azure  blue  flowers ; 
also  N.  jamaicense,  and  N.  luteum,  with 
bright  yellow  ones.     The  beautiful  genus 
Nymphsea,  or  water-lily,  also  furmshes 
some  lovely  ornaments  for  the  aquarium : 
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there  is  N.  cssrulea^  with  its  caps  of  in- 
tense blue ;  N.  scutifolia,  N.  steUata,  and 
K  cjanea,  are  also  beautiful  blue  species. 
N.  pubesoens  is  pink ;  N.  rubra,  red ;  and 
N.  rubra.  Tar.  rosea,  rose-coloured.    Then 
there  is  the  Egyptian  Lotus,  N.  Lotus ;  the 
Hungarian,    N.    thermalis,    with  white 
flowers ;    N.  yersicolor^   the  yariegated 
water-lily  j  and  the  pure  white  one,  N. 
blanda.    Besides  these,  the  pretty  yellow 
flowers  of  ViUarsia  indica,  the  red  blos- 
soms of  Euiyale  feroz,  the  yellow  flowery 
Jussieua  natans,  and  the  white  Alisma 
cordifolia,  make  a  group  of  great  beauty. 
The  leayes  alone  of  the  Nymphseas  make 
them  weU  worthy  of  cultivation.     For  the 
greenhouse  aquarium  we  have  an  equally 
extensive  selection.  Two  species  of  water- 
liUes,  Nymphsea  reniformis,  and  odorata, 
both  witii  white  flowers;  LimnocharisPlu- 
mierii,  and  L.  Humboldtii,  with  pretty  pale 
yellow  blossoms.    The  remarkable  genus 
Sarraoenia,    with   their  pitcher  -  shaped 
leaveSjgrow  best  with  their  roots  in  shallow 
water.  Jussieua  grandiflora,  Alisma  par- 
nassifoUa,  Frontium  aquaticiun,  Hypoxis 
aquatica,  Sybils  liniflora,  (blue,)  Drosera 
binata,  Menyanthes  americana,  Yillarsia 
laconosa,  and  ovata,  cum  muUis  aliis,  are 
all  beautiful  ornaments  to  the  greenhouse 
aquarium.  Few  who  have  not  seen  a  well- 
arranged  aquarium  can  imagine  anything 
so  beautiful  as  one  when  in  perfection." 

In  regard  to  the  structures  best  adapted 
for  this  purpose,  we  may  observe  that,  as 
aquatics  require  the  greatest  possible  de- 
gree of  lights  a  house  that  presents  the 
largest  sor&ce  of  glass  must  be  looked 
upon  as  the  most  proper ;  nor  must  they, 
for  the  above  reason,  be  placed  too  far 
from  the  glass.  A  house  of  the  span- 
roofed  form  is  the  most  suitable,  so  &r  as 
economy  is  concerned,  as  it  admits  of 
various  heights,  which  is  a  positive  condi- 
tion to  be  observed ;  but,  unfortunately, 
in  such  houses  the  walk  is  in  the  middle, 
and,  consequently,  the  tallest-growing 
plants  would  of  necessity  be  placed  along 
both  sides  of  it,  to  attain  head  room  for 
them,  leaving  the  smaller,  and,  indeed, 
the  most  interesting,  to  be  placed  at  too 
great  a  distance  from  the  eye.  Were  low- 
growing  aquatics  only  to  be  cultivated, 
then  such  a  house  as  fig.  566  would  be  all 
that  could  be  desired,  and  might  be  con- 
structed as  follows: — The  length  and 
breadth  may  be  at  the  disposal  of  the  pro- 


prietor, but  the  height  should  never  ex- 
ceed that  which  will  enable  him  to  walk 

Fig.  566. 


freely  along  the  passage.  A  tank  or  cistern 
of  water  should  occupy  each  side,  from 
1  to  2  feet  in  depth,  which  will  be  suffi- 
cient for  the  most  robust  growing  kinds. 
Others,  that  do  not  require  such  a  depth, 
may  be  elevated  in  a  variety  of  ways  to 
the  depth  suitable  to  their  respective 
habits ;  whilst  those  which  grow  only  in 
a  swampy  soil  can  be  accommodated  by 
partitioning  off  a  space  for  their  accommo- 
dation. That  the  water  in  which  tropical 
aquatics  grow  is  warmed  by  the  sun  is 
well  known ;  it  follows  that  in  cultivation 
an  approach  to  this  eflect  should  be  at- 
tempted, and,  with  this  view^  hot-water 
pipes  should  be  placed  along  the  bottom 
of  the  water  in  the  tanks,  as  shown  at 
////,  and  pipes  of  the  same  kind  along 
the  sides  at  00,  to  warm  the  atmosphere 
of  the  structure.  It  would  be  unsafe  to 
connect  the  water  in  the  cisterns  with  the 
boiler  directiy,  as  in  the  case  of  ordinary 
tank-heating,  because  earthy  and  other 
matter  would  find  its  way  into  the  boiler, 
and  be  productive  of  bad  eflects.  The 
same  rule  is  applicable  to  a  greenhouse 
aquarium  in  every  respect  The  roo&  of 
such  houses  may  be  of  the  fixed  kind, 
which  will  admit  more  light,  lessen  the 
expense,  and  have  a  much  better  appear- 
ance. Ventilation  is  to  be  eflfected  as  so 
frequentiy  exemplified  in  this  work,  and 
as  ^own  in  our  woodcut,  which,  however, 
is  slightiy  varied  from  former  examples. 
a  a  represents  the  ventilation  to  the 
foliage  ;c  c  the  ventilation  to  the  passage ; 
b  the  ventilation  in  the  ridge.  The  tanks 
dd  should  be  built  of  brick,  and  cemented, 
which  is  not  only  the  cheapest,  but  also 
the  most  durable  construction.  The  roof 
should  be  very  flat,  say  from  12^  to  15°,  in 
order  that  the  plants  may  be  near  the  glass. 
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Those  who  object  to  the  expense  of  a 
regular  aquarium  may  grow  many  of  the 
low-growing  kinds  in  a  pit,  as  exempli- 
fied in  fig.  567,  with  Tery  good  success. 


Fig.  567 


This  was  the  practice  of  the  late  Mr 
Kent  of  Clapton,  one  of  the  best  culti- 
vators of  aquatics  of  his  day;  but  as 
Kent  had  not  the  advantages  we  possess 
of  hot-water  pipes  and  tanks,  he  was 
compelled  to  use  fermenting  material 
aided  by  smoke  flues,  a  a  is  the  ventila- 
tion in  the  back  and  front  walls ;  b  b  hot- 
water  pipes  for  warming  the  water  in  the 
tank;  c  ventilation  to  the  passage,  by 
admitting  the  cold  air  from  the  sui^ace, 
down  a  tube  and  through  the  back  wall, 
the  orifice  of  this  opening  to  be  regulated 
by  a  brass  ventilator ;  e  e  ground-level ; 
/hot-water  pipes  for  warming  the  atmo- 
sphere, connected  with  the  same  boiler  as 
those  which  warm  the  water  in  the  tanks. 
As  in  most  collections  aquatics  are  not 
cultivated  to  a  veiy  great  extent,  such  a 
pit  as  this  might  be  attached  to  a  cucum- 


ber or  melon  pit,  and  be  of  limited  length. 
The  tanks  of  all  aquatic  pits  or  houses 
should  have  a  waste-pipe,  so  that  thej 
may  not  only  be  emptied  occaaionallj, 
but  the  water  may  be  changed  firequentlj, 
by  letting  off  a  part  and  replacing  it  with 
a  fresh  supply.  Without  this  precaution 
it  would  become  offensive,  as  well  as 
muddy. 

Much  as  we  dislike  circular  houses  in 
general,  we  admit  that,  for  an  aquarium  of 
the  first  order,  they  are  superior  to  all 
'  others,  particularly  such  as  have  curvi- 
linear roo&.  In  the  earlier  editions  of 
"The  Encyclopeedia  of  Gkurdening,"  a 
figure  is  gi^en  of  a  house  of  this  kind, 
and  for  this  purpose,  which  appears  to 
us  to  be  the  most  perfect  idea  of  a  house 
for  the  purpose  we  have  met  with.  The 
editor  tJierein  proposes  a  set  of  mechar 
meal  arrangements  for  producing  motion 
in  imitation  of  a  river,  a  principle  of  late 
held  to  be  of  much  importance  in  the 
cultivation  of  aquatics,  and  variously 
effected — in  the  aquarium  at  Dalkeith  he- 
ing  by  a  horizontal  wheel,  kept  in  constant 
motion  by  a  small  jet  of  the  supply  water 
made  to  play  on  the  wheel,  which  as  it  re- 
volves agitates  the  surface  of  the  water,  and 
tends  to  drive  it  to  the  point  of  escape. 

The  annexed  fig.  568  is  that  of  an 
aquarium  of  the  highest  order.  It  will 
show  the  principle — altered,  however,  fiwm 
the  original,  and  adapted  to  modem 
modes  of  heating  and  ventilating,  as  well 
as  giving  a  ground-plan  to  render  the 
description  more  complete.  The  ground- 
plan,  fig.  569,  should  consist  of  a  dstem 
or  tank  a  in  the  centre,  10  feet  in  diame- 
ter, with  a  small  jet-d'eau  supplied  from 


Fig.  668. 


a  reservoir,  so  elevated  and  constructed 
that  the  water  in  it  during  winter  might 
be  kept  at  or  about  the  summer  tempera- 


ture of  river  water;  a  thing  easily  done 
by  bringing  up  a  flow  and  return  half- 
inch  leaden  pipe,  and  forming  a  coil  of 
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them  vithin  the  reservoir.     This  sup- 
ply would  be  sufficient  to  make  up  for 
the  loes  auattuned  by  evaporation  and 
Fig.  569. 


leaka^,  as  well  as  to  secura  constant 
change  of  the  water,  to  prevent  it  from 
becoming  stagnant  and  unwholesome,  the 
highest  point  of  level  being  provided  with 
a  waste  or  overflow  pipe.  In  this  centre 
cistern,  being  the  highest  part  of  the 
house,  the  t^er  species  of  aquatics  are 
to  be  grown.  We  have  thought  it  unne- 
cesBBTj  to  show  the  hot-water  pipes  in 
the  centre  tank  a,  or  passage  round  it,  as 
they  an  shown  so  clearly  in  the  section, 
fig.  568.  We  may  remark  that  all  these 
pipes,  being  laid  in  a  circular  direction, 
should  be  2^incfa  leaden  pipes,  by  which 
means  fewjoints  will  be  required.  The  side 
tanks  bkaie  to  be  appropriated  to  the  cul- 
tivation of  the  lower-growing  and  floating 
kinds.  Theselattertanksshouldbedivided 
by  partitions,  so  that  various  depths  of 
water  can  be  secured  to  suit  the  different 
babita  of  the  plants,  and  one  division 
should  be  set  apart  for  bog  plants,  or  such 
as  merely  require  a  damp  surface,  as  the 
genera    Sarracenia,   Droeera,  &c.      The 


floors  and  ades  of  the  passages  should 
be  laid  witli  polished  Bangor  dkte,  Caith- 
nesB  pavement,  Uinton's  patent  tiles, 
or  cover^witli  patent 
Antonica,  in  imitation 
of  polished  Aberdeen 
granite,  or  any  of  the 
various  coloured  mar- 
bles, which  can  all  be 
imitated  to  the  great- 
est perfection  by  this 
eicellentmaterial,and 
at  littlemore  coat  than 
thatofRoman  cement. 
The  tops  and  inner 
sides  of  the  tanks,  as 
&ir  as  the^  are  not 
I  covered  with  water, 
I  may  be  covered  with 
the  same  material. 

In  regard  to  heat- 
ing, hot-water  pipes 
should  be  laid  in  the 
bottom  of  each  tank, 
as  shown  ateccece 
in  ground  plan,  and 
atmospheric  heat  ob- 
tained by  the  same 
means,  the  pipes  being 
laid  under  the  foot- 
paths in  chambers  dis- 
connected   from    the 
side  walls,  to  prevent 
the  abstraction  of  heat ;  in  fact,  th^  should 
be  placed  in  what  may  be  called  a  well- 
built  flue  without  covers.    To  admit  this 
heat  into  the'body  of  the  house,  an  el^^t 
pattern  of  brass  grating  should  be  laid  in 
the  floor,   flush  with  the    surface,   and 
directly  above  the  pipes,  so  that  perpen- 
dicular radiation  may  not  be  obetructed. 
Should  Minton's  tiles  be  used — and  they 
ai«,  of  all  other  floors,  not  only  the  most 
elegant,  but  also  the  most  durable — a  diffe- 
rent mode  of  admitting  the  heat  may  be 
adopted — namely,  by  plain,  square,  cir- 
cular, or  angular  brass  ventilators,  cut  to 
the  same  pattern  with  the  figures  on  the 
tiles,  which  should  be  introduced  at  least 
every  3  feet.      The  principal  objection 
to  placing  flues  or  hot-water  pipes  under 
the  floors  of  hothouses,  is,  that  provision 
is  not  made  for  preventing  the  heat  being 
absorbed  by  the  surrounding  walls,  soil, 
&C.,  and  also  that  no  supply  of  fresh  air 
is  admitted  to  cause  a  circulation  and 
drive  the  heat  upwards.    Air  in  a  state 
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of  quiesoence  is  a  bad  conductor  of  heat,  bouse,  6  feet  apart,  and  12  inches  in  dia- 

but  in  a  state  of  motion  it  is  a  good  one.  meter,  every  alternate  one  commnnicat- 

To  provide  this  circulation,  an  air-drain  ing  with  the  principal  passage  by  passing 

should  communicate  between  the  stoke-  under  the  two  outer  tanks.     Thus  bottom 

hole  and  the  open  flues  in  which  the  pipes  ventilation  is  amply  provided  for;  but 

are  laid.     It  need  not  communicate  with  in  all  circular-roofed  houses  with  fixed 

the  external  air,  as  it  would  thus  draw  in  roofs,  which  such  a  structure  as  this  neoee- 

too  much  cold  air,  particularly  in  frosty  sarily  is,  tiiere  has  always  been  a  difficulty 

weather,  and  lower  the  temperature  in  in  efiecting  top  ventilation.    We  propose 

the  house  instead  of  nusing  it  in  tins  case  that  the  roof  be  tied  together 

The  furnace,  stoke-hole,  itc,  n  in  sec-  at  <^  all  the  astragals  being  fixed  into  a 
tion,  should  be  placed  in  a  vault  beneath  circular  girder,  and  that  the  part  above 
the  centre  of  the  house,  access  being  that  («)  be  in  one  piece,  as  shown  in  fig. 
obttuned  to  it  by  a  well  stair,  m,  covered  570,  and  attached  to  an  upright  circular 
with  a  neat  iron  grating  set  level  with  iron  column  3  inches  in  diameter,  formed 
the  surface  of  the  walk  or  ground  around  upon  the  telescope  principle,  or  like  a 
the  house,  and  sufGciently  large  to  allow  common  sliding  pencil-case.  This  column 
a  man  to  enter  freely.  The  vault  should  is  to  be  attached  to  the  circular  ^rder  at 
also  be  sufficiently  capacious  to  hold  a  top,  and  made  to  pass  through  the  centre 
supply  of  coals  and  the  refuse  ashes,  so  tank  to  the  stoke-hole  beneath,  and  there 
that  a  supply  and  clearing-out  once  a  secured  to  the  roof  of  the  chamber,  but 
month  may  be  sufficient  The  air  ad-  extending  2  feet  below  that  roof.  The 
mitted  by  the  grating  over  the  stair  will  movable  column  within  the  outer  one  is 
be  sufficient  to  insure  a  well-regulated  to  be  attached  by  four  arms  to  the  top 
combustion  in  the  furnace,  and  also  a  piece  of  the  roof  above  d,  and,  paaung 
supply  of  moderately-heated  air  to  cause  upwards  to  its  apex,  ia  secured  to  it  there 
circulation  of  the  heat  from  the  pipes  also.  A  simple  lever  is  attached  to  this 
within.  In  summer,  in  the  case  of  the  movable  column  at  its  lower  end,  and,  by 
greenhouse  aquarium,  a  species  of  venti-  elevating  or  depressing  this  lever,  the 
lationwill  take  place  when  the  ventilators  movable  column  is  acted  upon,  and  moves 
in  the  floor  are  kept  open,  which  will  upwards  or  downwards  aa  required.  From 
lower  the  temperature  in  hot  weather  this  it  will  be 
very  considerably,  and  much  to  the  bene-  '^'  seen  that,  up- 
fit  of  the  plants ;  while,  in  regard  to  the  on  depreas- 
tropicol  aquariiim,  the  same  means  will  ing  the  lever 
produce  a  ciroulatjoa  of  air  through  the  (whose  ful- 
structure,  which  will  not  only  cause  a  re-  orum  is  aua- 
gular  diffusion  of  heat  through  evety  part  pended  from 
of  the  house,  from  the  floor  upwards,  but  -^f'  -  the  roof  of 
will  carry  in  much  of  those  natural  ele-  the  stoke- 
ments  so  necessary  to  plants,  and  vith  hole)  the  mo- 
which  an  allwise  Power  has  furnished  the  - ' "  vable  column 
atmoephere  iu  which  we  live.  The  smoke  will  be  elevated,  and  consequently  lift 
from  the  furnace  may  be  carried  away  in  up  that  piece  of  the  roof  »  above  i  to 
a  flue  built  within  an  outer  covering  or  any  height — say  6  inches  —  wliioh  will 
drain,  and  laid  upon  an  incline  rising  give  as  much  ventilation  as  if  it  were 
from  the  furnace  to  the  chimney-top,  removed  altogether.  A  counter  action 
which  may  be  concealed  behind  shrubs;  of  the  lever  will  lower  this  part  of  the 
or  it  may  be  dischai^ed  through  a  vaae  roof  to  its  original  place,  and,  being 
on  an  elevated  pedestal,  the  smoke  being  made  fast  to  the  movable  column,  it  ia 
consumed  to  a  great  extent  by  some  kept  in  its  place  as  securely  aa  if  it 
of  the  plana  recommended  in  Section  were  part  of  the  roof  A  common  rack 
Fdbhacbs.  and  pinion  would  effect  the  same  thing 

Ventilation  is  to  be  efiected  by  open-  but  we  think  the  lever  the  simplest  of  the 

inga  in  the  side-walls  o  o,  and  regulated  two.    There  are  various  vfays  by  which 

by  brass  roisters  placed  level  with  the  the  top  part  of  such  a  house  could  be 

floor  of  the  passages  next  the  front  of  the  elevated ;  we  may  state  a  veiy  simple 
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one,  Qlustrated  by  a  common  sliding 
oedar  pencU,  the  moving  part  of  which 
slides  up  and  down  the  other  in  a  dove- 
tailed groove :  the  motive  power  in  such 
a  case  could  be  given  by  the  lever,  or  rack 
and  pinion,  above  alluded  to. 

The  only  aquarium  of  any  extent,  dedi- 
cated entirely  to  the  culture  of  aquatic 
plants,  that  existed  in  Britain  tmtil  within 
these  few  years,  was  that  of  the  Duke  of 
Marlborough  at  White  Knights,  dis- 
mantled many  years  aga  It  is  thus 
described  by  Todd  in  '^  Plans  for  Green- 
houses," who  was  builder  of  it :  "  It  is 
constructed  with  a  span  roof  of  glass  " — 
(by  the  way,  one  of  the  earliest  specimens 
of  this  kind  of  roof  constructed ;)  *'  the 
sides  and  ends  are  also  of  glass,  as  low 
down  as  the  top  of  the  flue.  A  dstem 
occupies  the  interior  of  the  house,  having 
a  walk  round  it :  it  is  lined  with  leat^ 
and  filled  with  a  mixture  of  mud  and 
water  proper  for  the  reception  and  growth 
of  such  plants  as  require  aqueous  nourish- 
ment A  flue  goes  round  directly  under 
the  bottom  of  &e  cistern,  for  the  purpose 
of  keeping  the  water  of  a  certain  tem- 
perature. Another  flue  goes  round  the 
house  above  ground,  and  terminates  in  a 
chinmey  at  tibe  north-west  comer.  The 
bottom  of  the  cistern,  to  receive  the  lead, 
is  formed  with  slates,  supported  with  bars 
of  cast-iron  :  a  bottom  of  wood  would 
have  been  more  convenient  for  laying  the 
lead  upon,  but  as  the  flues  are  so  near  the 
bottom  of  the  cistern,  danger  of  fire  was 
apprehended."  From  our  recollection  of 
the  house  above  described,  it  was  &r  too 
lofty  for  the  miyority  of  plants  of  this 
description.  We  notice  it  here  more  to 
show  that  such  houses  have  existed,  than 
as  a  specimen  of  what  they  ought  to  ba 
To  grow  tropical  aquatics  in  full  perfec- 
tion, they  require  a  greater  degree  of 
bottom  heat  than  is  generally  afforded 
them  when  cultivated  in  tubs  or  cisterns, 
and  placed,  as  they  are,  too  often  in  out- 
of-the-way  parts  of  the  stove  ;  the  want 
of  success  following  so  bad  a  practice  has 
probably  been  the  principal  cause  of 
banishing  those  beautiftd  plants  firom 
general  collections.  They  require  a  bot- 
tom temperature  of  at  least  firom  75^  to 
80%  and  will  bear  more  with  impunity. 
Such  pits  88  we  have  shown  above  will 
readily  afibrd  that  temperature,  as  weU  as 
at  the  same  time  bring  the  foliage  near  to 
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the  glassy  by  which  the  success  of  the 
cultivator  will  be  the  more  complete,  as 
it  is  well  known  that  these  plants  will 
not  long  survive  if  kept  fitr  fi:x)m  the 
light 

An  attempt  has  been  made  by  Mrs 
Laurence  of  Ealing  Park  to  combine  an 
aquarium  and  orchid-house  together;  and 
no  doubt,  under  the  excellent  cidtivation 
practised  in  that  well-known  establish- 
ment, aquatic  plants  are  cultivated  with 
considerable  success  along  with  orchids, 
and  other  somewhat  similar  plants.  We 
must,  however,  remark  that»  upon  visit- 
ing that  splendid  collection,  we  were 
struck  with  the  circumstance  of  the  aqua- 
tic plants  being  placed  so  hr  from  the 
glass,  that  we  were  led  to  consider  them 
as  being  a  secondary  object  For  plan 
and  description  of  tins  house,  vide  section 
Obchid-Housb. 

Aquariums  for  hardy  plants  are  seldom 
met  with  out  of  gardens  strictly  botanical, 
and  even  in  them  we  have  never  seen  one 
that  was  so  perfect  as  it  ought  to  be. 
On  the  Continent,  fitr  greater  attention 
is  paid  to  the  cultivation  of  aquatic 
plants,  many  of  which  are  not  only  ex- 
tremely curious,  but  also  beautiful  while 
in  flower ;  and  in  addition,  they  are  of 
eaEfy  cultivation,  requiring  little  attention 
after  planting,  being  scarcely  susceptible 
of  injury  firom  ne^ect  whUe  a  supply  of 
water  is  kept  around  them.  The  aqua- 
rium, fig.  571,  designed  by  the  celebrated 
German  garden-architect,  F.  L.  Sckell, 
for  the  botanic  garden  at  Munich,  will 
be  understood  by  the  annexed  diagrams. 
The  circular  basin  or  tank  a,  which  sup- 
plies the  aquarium,  is  1  foot  higher  than 
any  part  to  be  supplied,  for  reasons  quite 
obvious.  The  section,  ^g,  572,  and  also 
the  plan  at  b  b,  show  a  division  for  bog 
plants  not  requiring  to  float  in  water : 
thia  diyifflon  iB  prepared  by  laying  a  se- 
cure  foundation  of  well-prepared  puddle, 
and  over  it  the  proper  soil  for  the  plants 
to  grow  in ;  e  c,  &a,  in  both  section 
and  plan,  are  gravel  walks  18  inches 
broad ;  d  d,  <fea,  are  the  water  cisterns 
for  true  aquatic  plants ;  and  as  some  of 
these  require  a  greater  depth  of  water  to 
grow  in  than  oUiers,  provision  is  made 
to  accommodate  them  by  having  the 
tanks  subdivided  by  wooden  sluices  or 
partitions,  so  that  some  may  be  deeper 
than  others,  and  also  that  the  strong- 
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growing  kinds  may  not  overrun  or  mix 
with  their  more  diminitliTe  neighbours. 

Pig.  fin. 


These  tan^  are  eo  arranged  in  regard  to 

leret,  that  they  have  a  &11  from  the  highest 

FIC.S72. 

',"4  ~^~   ^ES^Slba,^  irlltlllliBl''iW        ■    M    ■ 

to  thelowest  pomt  of  liinohesinliielOO 

feet,  so  that  a  change  of  water  takes  < 

place,  but  bo  slowly  as  to  be  scarcely  t 
perceptible,  e  e  ^ows  leaden  pipes  ■ 
leading  water  from  the  tanks  to  the  ' 
bog  department  6  6,  which  can  be  ; 
kept  drier  or  moister  by  this  means,  i 
as  may  be  deemed  expedient  M.  1 
Sokell  has  constructed  his  aquarium  ! 
of  oak  posts  and  planks,  a  precau-  I 
tion  rendered  necessary  to  resist  the  '■ 
severe  froat  to  which  the  climate  of 
Munich  is  liable.  We  have,  how- 
ever, substituted  pavement  sides  and 
bottoms  for  the  tanks  in  our  figure, 
as  suiting  our  climate,  and  being 
more  economical  and  durable.  The 
bottom  is  well  puddled  before  the 
pavement  floor  is  hud  upon  it  Tho 
udes  are  formed  of  pavement  set 
on  edge,  resting  on  the  pavement 


floor,  and  thoroughly  jointed.  At  the  ter- 
mination at  /  a  waste-pipe  is  placed 
in  the  bottom  of  the  tanks,  and  con- 
nected with  an  underground  drain,  so  that 
the  tanks  may  be  dried  when  deemed 
necessary. 

Fromthe  section  it  will  be  seen  that  ill 
these  tanks  are  under  the  ground-level,  a 
plan  adopted  to  render  them  stronger,  and 
more  easily  made  water-tight  ^ere  is, 
however,  an  objection  to  this  plan— vit, 
the  phuits  are  too  &r  from  the  eye,  parti- 
cularly those  of  smaller  growth,  which  do 
not  nse  much  above  the  sur&ce  of  the 
water.  This  might  be  easily  remedied  by 
forming  the  tanks  upon  tlie  sur&ce  in- 
stead of  under  it ;  by  this  means  the  walks 
would  bo  2  feet  under  the  level  of  the 
Bur&ce  of  the  tanks  and  bogs,  and  the 
plants  brought  into  a  better  portion  to 
be  examined.  In  this  case,  the  sides 
would  require  to  be  made  of  pavement  3 
inches  thick,  and  securely  jointed  at  their 
edges,  both  for  strength  and  for  retaining 
the  water.  The  form  also  might  be  im- 
proved by  forming  the  tanks  and  bogs  in 
concentric  octagons  round  the  basin  a  aa 
a  centre,  leaving  an  open  passage  from 
the  outer  circle  to  the  basin  at  any  point 
of  the  circumference  most  convenient,  as 
shown  by  fig.  fi73.  The  centre  badn 
might  be  furnished  with  the  tallest  of  all 
aquatic  plants,  and  the  lower  growing 
ones  kept  in  the  outer  circle.  To  protect 
the  whole  fr^m  frost  during  winter,  as 
most  of  the  plants  would  be  down,  the 
Fig.  573. 
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wfaole  might  be  covered  with  straw  bur-    cently  constructed  in  this  country,  will  be 
cUm,  and  by  this  precaution  many  exotic     uudenitoodbjarererencetofig.574,vhicb 


aquatics  might  be  preserved.  Circular 
forma  would  be  equally  elegant,  but  there 
would  be  greater  difficulty  attending  thdr 
erection,  as  the  joints  could  not  be  so 
well  formed,  unless  the  timka  were  oon- 
etracted  of  plates  of  iron,  which  in  some 
instances  would  be  perhaps  the  cheapest, 
but  might  not  be  equ^j  durable,  in 
consequence  of  the  oxidation  that  would 
take  place.  This,  however,  punting  with 
antt-coTTOsion  paint  would  in  a  great 
meamre  prevent  Sckell's  aquarium  was 
intended  to  form  one  quarter  of  a  small 
botanic  collection  of  aquatica,  the  cisterns 
forming  the  centre. 

The  divisions  towards  the  end  from 
which  the  waste  water  is  intended  to  flow, 
being  securely  separated  from  the  others 
b;  being  set  at  a  little  lower  level,  might 
be  filled  with  salt  water  kept  to  a  proper 
slate  of  saltness  by  adding  salt  to  it  occa- 
sionally j  and  in  them  marine  aquatics, 
msny  of  which  are  exceedingly  curious 
as  well  as  beautifbl,  might  be  kept  in 
good  preeervation. 

The  tropical  aquarium  at  Chataworth,  at 


Fig.  67*. 


ground-plan,  and  fig.  575,  which  is  a 
the  most  elegant  and  extensive  re-    section  through  the  centre  of  the  tank. 

Pig.  575. 


a^ 


The  dimensions  of  this  house  are  61^ 
feet  in  length  and  46^  feet  broad.  The 
tank  a  ia  circular,  and  occupies  the  cen 
tre ;  it  is  33  feet  in  diameter  with  a 
smaller  tank,  b,  within  it,  in  which  the 
Victoria  is  planted,  of  16  feet  across 
The  angles  cut  off  in  forming  the  cir 
colar  tank  and  passage  round  it,  within 
the  rectangular  figure  of  the  house  are 
divided  into  eight  compartments,  e  e  and 
dedicated  to  the  growth  of  various  species 


of  aquatics.  The  entrances  d  are  from 
the  two  opposite  ends,  and  are  ascended 
by  flights  of  steps  —  the  floor  of  the 
house  being  3  feet  6  inches  above  the 
ground  level  This  is  a  most  judicious 
arrangement,  as  aquonums  should  not  be 
lofty  houses  and  this  rising  of  the  floor 
gives  a  proper  proportion  to  the  elevation 
of  the  structure— the  whole  heightj  in- 
cluding the  parapet  wall  being  27  feet  4 
inches,  and  Ae  internal  height  23  feet — 
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a  height  su£Gicient  to  secure  architectural 
proportions  when  compared  with  the  size 
of  itie  building ;  but  we  question  much 
whether  a  house  of  much  less  altitude 
would  not  have  suited  the  purpose  of 
culture  better.  We  think  the  height  of 
the  aquariums  at  Kew,  Sion,  the  B^nf  s 
Park,  Messrs  Knight  and  Perry's,  and 
our  own,  none  of  which  exceed  half  of 
that  at  Chatsworth,  are  nearer  the  true 
height  so  &r  as  culture  is  concerned. 
Ventilation  is  secured  by  having  open- 
ings e  in  the  parapet  walls  all  roimd, 
fitted  with  rebated  wooden  frames  with 
pi Yot-himg  flaps  for  opening  and  shutting. 
The  top  ventilation  is  by  means  of  small 
glazed  and  framed  sashes  hinged  to  the 
ridges,  and  made  to  open  and  shut  by 
a  simple  mechanical  contrivance.  The 
heating  is  by  means  of  hot  water,  4-inch 
pipes  being  carried  all  round  the  house 
parallel  to  the  side  and  end  walls ;  while 
similar  pipes  heat  the  tanks,  as  shown  in 
section,  //.  Besides  these,  2-inch  leaden 
pipes,  ^,  are  also  laid  immediately  under 
the  surface  of  the  water. 

The  waUs  of  the  tanks  are  of  brick- 
work, and  finished  with  a  wooden  coping ; 
the  tanks  are  laid  with  pavement  and 
covered  with  lead.  The  footpaths  are  of 
larch  boarding,  laid  on  oak  sleepers.  The 
circular  tank  is  surrounded  by  a  neat 
hand-rail.  The  glass  used  is  sheet,  4 
feet  long  and  10  inches  wide.  The  up- 
right sashes  are  not  overlapped,  which 
gives  greater  transparency  to  the  house. 

It  may  not  be  uninteresting,  in  con- 
nection with  this  house,  to  state  that  it 
formed  the  type  of  Sir  Joseph  Paxton's 
grand  idea  for  the  Ciystal  Palace,  which, 
in  &cty  was  only  an  extension  of  the  parts 
employed  in  the  Chatsworth  aquarium. 


§  7. — ^WINDOW  GABDENING. 

Under  this  head  we  shall  include  the 
various  little  contrivances  of  our  Ck)nti- 
nental  neighbours,  who  carry  the  culti- 
vation of  plants  in  rooms,  on  balconies, 
and  in  windows,  to  a  much  greater  extent 
than  has  hitherto  been  done  in  this  coim- 
try,  more  especially  in  towns  and  cities, 
where  the  enjoyment  of  greenhouses  and 
conservatories  is  often  denied  them.  N. 
Ward,  Esq.,  an  amateur  cultivator,  who 
lived  many  years  in  the  heart  of  the  city  of 


London,  carried  the  cultivation  of  plants, 
evenrare  ones,  and  those  of  difficult  growth, 
to  an  amazing  state  of  perfection,  in  small 
portable  greenhouses  of  elegant  forms,  and 
which  have  now  become  almost  an  indis- 
pensable article  of  fiimitare  in  every 
drawing-room.  These  are  called  Wardian 
cases,  and  are  found  to  answer  the  purpose 
intended  most  completely,  and  are  per- 
haps, upon  the  whole,  much  better  adapted 
for  the  end  in  view,  as  they  are  at  the  same 
time  fiir  more  convenient  and  elegant, 
than  the  window  cases  so  frequently  met 
with  on  the  Continent— the  former  con- 
stituting an  elegant  article  of  frornitare 
within  the  room,  while  the  latter  is 
attached  to  the  outside  of  the  window. 
They  preserve  the  plants  much  longer 
in  bloom  or  in  a  healthy  state  than  the 
usual  mode  of  setting  them  in  stands  or 
on  tables,  and  at  the  same  time  afibrd  a 
degree  of  agreeable  enjoyment  in  their 
management 

Mr  Ward  has  published  a  very  inter- 
esting pamphlet  on  the  growth  of  plants 
in  such  cases,  which  those  interested  in 
the  matter  should  peruse.  It  contains, 
as  Dr  Liudley  has  justly  observed,  **  all 
the  information  that  can  be  given;  but 
it  is  in  few  hands,  and  everybody  does 
not  understand  the  principles  on  which 
his  cases  are  constructed.  It  is  imagined 
by  uninformed  persons^  that  complete 
exclusion  of  air  is  the  entire  object  which 
Mr  Ward  sought  to  secure  by  his  contri- 
vance ;  but  we  need  hardly  tell  the 
reader  who  knows  anything  of  the  atmo- 
sphere, that  such  an  effect  cannot  be 
attained  by  a  Ward's  apparatus :  the  air 
finds  its  way  into  every  place  not  herme- 
tically sealed,  and  such  contrivances  as 
close  glazing,  puttying,  and  so  forth, 
cannot  exclude  it  What  Mr  Ward  sought 
to  gain  was  uniformity  of  moisture  and 
an  exclusion  of  soot ;  and  these  he  effec- 
tually secured.  It  is  the  dryness  of  the 
air  that  destroys  plants  in  sitting  rooms 
and  great'  towns,  and  not  impurities  in 
the  gaseous  constitution  of  Uie  atmo- 
sphere, the  importance  of  which  has  been 
singularly  overrated.  By  enclosing  plants 
in  tightly-glazed  cases,  light  is  a<hnitted, 
soot  is  excluded,  and  any  desirable  amount 
of  moisture  is  securable.  There  are,  how- 
ever, some  practical  difficulties  in  the 
way  of  growing  plants  in  close  moist 
cases,  which  amateurs  unacquainted  with 
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the  aaixae  of  plants  are  unable  to  over- 
come. Amongst  these  difQcultJe^  the 
principal  ia  the  ai^ustmentof  theamount 
of  moisture  to  which  a  plant  is  ezpoeed 
in  one  of  theee  cases,  to  the  suiroimding 
beat,  and  to  its  own  proper  nature. 
Another  is  the  prevention  of  dew  upon 
the  inside  of  the  glass,  bv  which  the  inte- 
rior is  often  entirely  hidden.  These  are 
practical  difBouIties  that  must  exercise 
the  ingenuity  of  cultivators.  Upon  the 
fornix  we  can  give  no  information,  be- 
cause each  species  requires  a  special  con- 
sideration. As  to  the  deposit  of  the  dew 
upon  the  passes,  we  may  observe,  that 
as  this  is  owing  to  the  inside  of  the  case 
being  colder  t£an  the  lur  that  surrounds 
it^  ute  only  course  to  take  is,  either  to 
warm  the  internal  air  by  some  means,  or 
to  open  a  door  in  the  case  for  a  short  time  ; 
and  as  the  latter  is  the  most  easy,  and  is 
quite  efficient,  it  will  be  the  more  gene- 
lally  adopted." 

PlantB  have  been  kept  in  Wardian 
cases  for  upwards  of  twelve  months  in 
good  health  and  condition  without  re- 
newal, and  all  this  while  but  with  one 
supply  of  water.  "This  to  some  may 
appear  strange,  but  the  principles  of 
evaporation  and  condensation  sufficiently 
eiplain  it.  The  heat  of  the  sun,  or  even 
of  the  room  in  which  the  case  stands, 
naturally  produces  evaporation  through 
the  daytime,  and  during  night  the  process 
of  condensation  takes  place,  and  the 
moisture  which  has  been  evaporated  is 
returned  to  the  soil  These  two  prin- 
ciples are  in  active  operation  alteraatelv 
day  and  nig^t  It  ought  to  be  noticed, 
however,  that  owing  to  the  growth  of  the 
pljmts,  as  well  as  ottier  contingent  causes, 
EDch  as  apertures  in  the  framework,  the 
qoanti^  of  moisture  in  time  becomes 
lessened ;  and  when  this  is  the  case,  a 
fresh  supply  will  be  necessary.  Ae  mo- 
notony and  continuity  cease  in  time  to 
afibrd  gratification,  and  as  it  may  happen, 
no  doubly  that  some  of  the  plants  will 
grow  beyond  their  bounds,  fresh  removals 
and  replacements  will  be  found  neces- 
tarj"—Oard,  Joar.  Add  to  this,  much  of 
the  pleasure  to  be  derived  from  plants 
growing  under  one's  care  and  in  one's 
drawing-room,  would  be  lost,  were  we 
not  allowed  to  arrange  and  re-arrange 
them  according  to  taste  and  fancy. 

M.  Victor  IViquet,  in  "Almanach  Hor- 


ticole,"  speaking  of  window  gardening  as 
followed  in  Belgium,  says,  "  The  balconies 
are  turned  into  greenhouses,  and  you  may 
find,  on  the  fifth  or  sixth  floor,  a  minia- 
ture stove,  gay  with  the  brightest  flowers 
and  the  greenest  foliage.  la  Paris  there 
are  many  such  contrivances,  especially 
two  on  the  fourth  floor  of  a  house  in  the 
Boulevard  de  la  Madeleine.  Here  are  to 
be  found  the  rarest  plants.  Camellias 
grow  in  the  open  ground  ;  passifloras  cling 
to  the  columns ;  the  creeping  fig  forms  a 
carpet  upon  the  walls,"  [Fiea*  stipalaeea, 
we  presume,)  "and  water  plants  start  up 
from  tiny  banns,  curiously  contrived  in 
the  solid  brickwork.  By  turning  a  screw 
a  stream  of  limpid  water  flows  down  a  rook, 
from  whose  orevioes  start  up  ferns  and 
Lycopodiums,  and  such  things.  And  what 
is  it  that  acyoins  this  little  paradise  but  a 
bedroom  I " 

Enjoyable  as  such  a  window  garden 
must  be  to  the  lover  of  flowers,  it  is,  per- 
haps, upon  a  scale  beyond  the  reach  of 
more  humble  admirers  of  Flora.  The 
Belgian  window-garden,  figured  and  de- 
scribed by  M.  Paquet,  is  within  the  reach 
of  all,  and  will  be  understood  by  a  glance 
at  the  annexed  elevation,  fig.  576,  and 
section,  fig.  577.    In  the  latter  It  will  be 


Fig.  676. 


Fig.  677. 


seen  that  the  mil  of  the  window  is  ex- 
tended in  breadth  beyond  the  face  of  the 
wall  of  the  house  by  brackets  a,  generally 
bi^y  carved,  as  in  the  sketch ;  two  or 


423 


PLAMT-HOnSES. 


more  ahelves  ar»  placed  acroBS  the  win- 
dow, which,  with  the  sill,  are  covered  with 
plants  in  pots.  A  roof  of  glase  is  hinged 
to  the  window-frame,  at  any  convenient 
height ;  for  it  should  here  be  remarked 
that  windows  on  the  Continent  are,  in 
general,  much  higher  and  broader  than 
with  us ;  i^  for  example,  (aa  shown  in  the 
diagram,)  the  frame  extends  three  parts  of 
the  way  up,  sufficient  light  ia  admitted 
into  the  room.  These  sloping  roofc  fell 
down  upon  a  stone  or  wooden  front,  either 
solid  or  filled  with  glass,  as  seen  in  fig. 
577,  and  are  opened  and  shut  for  ventila- 
tion by  raising  up  the  bottom  part  of  the 
roof,  and  securing  it  at  any  point  of  ele- 
vation desired,  by  the  curved  handle  b. 
The  plants  are  watered  and  arranged 
from  the  room  within,  as  tbe  windows 
are  hung  on  binges,  in  two  parts,  and  do 
not  generally  run  up  and  down,  as  with 

UB. 

In  casee  where  the  sloping  roof  exteuda 
to  the  top  of  the  window,  as  is  sometimes 
the  case,  the  window  being  thrown  open, 
the  owner  can  enjoy  their  fragranoe  and 
beauty,  while  the  plants  are  not  subjected 
to  the  dust,  heat,  and  dry  air  of  the  room, 
and,  with  the  large  squares  of  glass  used, 
they  lose  little  of  their  efiect,  even  when 
the  window  ia  shut  altogether. 

Fig.  578  is  another  example  of  the  same 
kind  of  window  garden,  placed  opposite 

Fig.B78. 


the  centre  window  of  a  drawing-room,  and 
extending  considerably  beyond  the  breadth 
of  the  window  on  both  aides.  It  ia  sup- 
ported on  highly  ornamental  metallic 
brackets,  and  the  bottom  part,  in  which 
the  pots  are  set,  or  plants  planted  in,  is  of 
stone,  slate,  eaatriron,  or  wood— the  three 
first,  of  course,  the  most  durable — as  this 
partof  the  case  is  kept  constantly  wet  It 
should  rise  to  the  level  of  the  window-eill, 
but  no  higher ;  indeed,  a  few  inches  lower 
would  be  no  disadvantage.    Large  panes 


of  glass  are  used  both  for  the  boat,  endt, 
and  top — one  or  more  of  them  may  be 
made  to  open  for  ventilation  ;  the  wall  of 
the  house  and  the  caaement  of  the  win- 
dow serve  for  the  back.  The  operation  of 
arranging  the  plants  is,  of  course,  to  be 
performed  fr-om  the  room  within  by  opea- 
ing  the  window. 

Fig.   579  is  the  same  kind  of  case 
adapted  to  a  single  window ;  the  veotila- 

Pig.  fi7S. 


tjon,  although  shown  in  fronts  may  be 
better  if  placed  in  the  enda. 

Again,  where  double  windows  are  used, 
and  more  especially  where  the  outer 
window  projects  beyond  the  wall  of  the 
house,  great  accommodation  is  obtained 
for  the  keeping  of  plants.  When  these 
window  gardens  upon  the  last  prin- 
ciple are  made  to  project  for  2  or  3 
Fig  580  ^^  beyond  the  wall,  as 

.^  "  abown   in    section,  fig. 

t^^1|\.  580,  the  ends  should  bo 

'  'n  x^  ofgla8aalao,aiidinthein 
Y^^  ^[  the  ventilatora  should 
be  placed  Windows 
feeing  the  full  sun 
should,  in  aummer,  be 
provided  with  an  awn- 
ing, to  ahade  the  plants 
during  intense  sunshine. 
This  will  prolong  the 
season  of  flowering  con- 
siderably; while  a  thick- 
er covering  substituted 
during  winter  will  ex- 
clude the  cold  ID  ordi- 
nary weather ;  and  a  tea-urn,  or  nmilar 
vessel,  replenished  with  hot  water,  or 
an  iron  beater  dropped  into  it  in  the 
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usual  manner,  will  exclude  frost  of 
considerable  intensily.  Sometimes  neat 
green  gauze  blinds  are  fiuitened  to  the 
top  of  the  sloping  roof  inside,  and  made 
to  run  on  wires  close  to  the  glass,  for 
the  purpose  of  shading;  and  again  the 
bottom  and  shelves  are  often  so  contriyed, 
by  having  wire  basketwork  round  their 
edges,  that  the  pots  are  plimged  in  green 
moss,  which,  being  kept  constantly  moist, 
supplies  the  plants  with  moisture,  and 
counteracts  the  bad  effects  of  a  scorching 
and  drying  up  sun. 

The  ladys  plant-case,  fig.  581,  is  a 
miniature  adaptation  of  the  Wardian  case, 

Fig.  581. 


and  is  admirably  calculated  to  form  an 
interesting  object  either  in  the  drawing- 
room  or  halL  The  vase,  as  will  be  seen, 
is  furnished  with  a  groove  aU  round,  into 
which  fits  a  glass  shade,  which  covers  the 
plants.  It  may  be  all  in  one  piece,  or 
framed  with  elegant  and  light  brass^  cop- 
per, or  even  silver  sash-bar,  and  glazed 
with  long,  narrow,  strips  of  glass,  bent  to 
the  proper  curvature.  Indeed,  it  may  be 
made  to  represent  a  conservatory  in 
miniature. 

Large  crystal  bell  glasses  are  now  made 
for  the  purpose  of  covering  a  whole  vase 
of  plants ;  and  we  question  much  but  ere 
long  every  flower  table  or  stand  will  be 
fitted  with  a  glass  shade^  both  when  cut 
flowers  are  used,  and  for  plants  in  pots. 
In  both  cases  the  duration  of  the  flowers 
and  plants  in  a  perfect  state  will  be  pro- 
longed, and  their  beauty  unimpaired.  At 
all  events^  their  use  during  night  must  be 


obvious,  more  especially  in  apartments 
lighted  by  gas. 

The  annexed,  figs.  582,  583,  represent 

Fig.  582. 


two  very  pretty  Wardian  cases,  exhibited 
at  one  of  the  Horticultural  Society's  fdtes 
at  Chiswick.  Fig.  582  is  7  feet  high,  4 
feet  2  inches  wide,  and  2  feet  6  inches  in 

Fig.  588. 


depth.  Fig.  583,  4  feet  high,  3  feet  broad, 
and  1  foot  11  inches  in  depth.  The  work- 
manship is  in  the  very  best  manner  of 
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gold-ooloured  metal,  the  bases  being  of 
polished  wood  lined  with  iiieta],aiid  moTiog 
on  castors ;  they  are  glazed  with  the  best 
sheet  glasa,  and  each  hoe  a  door  at  the  end. 
Vety  fitting  ornamented  we  would  say,  for 
any  drawing-room. 

When  the  Wardian  case  was  first 
brought  into  notice,  an  opinion  got  abroad 
that  they  must  be  constructed  so  as  to  be 
perfectly  air-tight^  as  if  plants,  more  than 
animals,  could  exist  without  that  vital 
element.  They  are  in  general  fitted  pretty 
close,  but  by  no  means  air-tight.  The 
principle  which  governs  the  health  of 
the  plants  in  them  is  purely  mechanical ; 
the  water  which  is  in  the  soil  or  medium 
tlie  plants  are  set  in,  is  turned  into  vapour 
by  the  heat  of  the  sun  or  room  during  the 
^y,  and  becomes  condensed  upon  the  in- 
side of  the  glass,  and  is  returned  ag^n,  as 
soon  as  the  glass  becomes  so  cold  as  to 
condense  the  vapour  on  its  under  surface. 
This  process  of  evaporation  and  conden- 
sation goes  on  day  and  night,  governed 
hj  the  temperature  of  the  room  the  case 
is  placed  in ;  and  under  theee  couditions 
many  plants  luxuriate  in  an  astonishing 
degree. 

Fig.  584  representB  a  Wardian  case 
Fig.  G81. 


mounted  on  a  stand,  with  castors,  for  the 
more  readdy  moving  it  about.  The  di- 
mensions are  as  follows.  The  stsjid  a  is 
22  inches  iu  height,  fitted  with  a.  groove 
all  round  for  the  reception  of  the  base  i, 
which  is  8^  inches  deep  ;  the  glazed  top 
or  cover  c  is  19j  inches  high,  making  the 


whole  height  of  the  case  4  feet  2  inchea. 
The  sides  of  the  box  are  of  mahogany,  1^ 
inch  in  thickness,  and  the  bottom  of  deal, 
l^inch  thick,  well  framed  and  dovetailed 
together,  and  strengthened  with  brass 
btuid%  as  seen  in  the  sketch,  and  with  two 
cross  baia  beneath.  The  upper  edge  of 
the  box  is  funushed  with  a  groove  for  the 
reception  of  the  glass  roo^  and  this  groove 
is  lined  with  brass,  to  prevent  tlte  wood 
from  rotting.  The  roof  is  composed  of 
brass,  and  glased  with  the  very  beet  flat- 
tened crown  glass.  The  brass  astrsgals 
are  grooved  for  the  reception  of  tlie  glass; 
and  not  rebated,  as  in  ordinary  glacing. 
The  length  of  the  case  is  Sjfeet  by  2  feet 
in  breadth.  Eyed  studs  are  cast  on  tho 
inner  side  of  the  ridge  astragal,  about  half 
an  inch  in  length,  for  the  purpose  of  sus- 
pending small  orchids  or  ferns  &om  the 
roof  The  inside  of  the  box  is  lined  with 
copper,  and  at  one  of  the  comers  an  aper- 
ture is  formed  into  which  a  copper  tube, 
2  inohes  long^  is  inserted,  and  furnished 
with  a  cock  for  withdrawing  any  super- 
fluous moisture  that  may  at  any  time 
accumulate  within  the  box.  One  of  the 
panes  in  the  roof  is  made  to  draw  oat^ 
being  less  firmly  set  in  the  groove  of  Iba 
astragals — this  provision  is  necessary  for 
the  occasional  arrangement  of  the  plants, 
but  the  general  arrangement  is  made  hj 
lifting  the  top  ofi'  entirely.  Tim  is,  how- 
ever, seldom  necessary,  as  plants  both  in 
pots  plunged  in  moss,  and  planted  out  in 
proper  soil,  and  well  drained  below,  have 
been  kept  in  a  healthy  state  fixim  four  to 
nine  months  without  removal. 

The  neceffiily  for  adopting  window 
gardens,  Wardian  cases,  or  something 
equivalent,  by  those  who  are  fond  of 
having  plants  in  their  rooms,  will,  we 
think,  be  strengthened  by  the  following 
remarks  by  Professor  Lindley  : — "  What, 
itmaybeaiskedjiBthere  in  the  air  of  a  sit- 
ting-room which  plants  are  thus  unable  to 
support }  Can  anything  be  purer  than  the 
atmosphere  of  an  English  drawing-room  1 
Perhaps  not ;  but  it  is  this  purity  which 
in  part  inflicts  the  injury.  Plants  would 
thrive bett«rifitwereotherwise — ^butit  is 
more  especially  its  diyness.  Let  any  one 
measure  the  moisture  of  a  sitting-nmiii 
and  the  open  air,  and  he  will  see  how  great 
a  difierence  prevails.  We  have,"  says  the 
learned  Professor,  "  this  moment  tested  it 
by  Simmon's  hygrometer:  in  the  open  air 
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Uiis  iuBtrament  indicate  40°,  in  a  siUiDg- 
room  60°.  When  plaata  are  kept  in  'a  diy 
ttmo^bere  they  r&pidly  loee  their  water 
of  vegetation ;  the  sides  of  their  pota  are 
robbed  at  the  same  time ;  and  it  is  im- 
poenble  for  plants  to  suck  out  of  soil  thos 
partially  dried  the  moifitore  demanded  for 
the  Bostenance  of  their  exhausted  foliage. 
Such  a  state  of  things  is  inseparable  from 
a  mtting-room.  To  render  the  latter  oon- 
genial  to  plants,  it  would  be  uninhabitable 
by  ourselves.  The  extent  to  which  planta 
are  injured  in  a  common  sitting-room  is 
strikingly  illustrated  by  the  condition  of 
cat  flowers.  Let  two  clusteia  of  freah- 
gathered  floweis  be  introduced  into  a 
sitttDg-room :  place  the  one  in  the  moath 
of  a  narrow-necked  jar  of  water,  and 
arrange  the  other  upon  such  a  shallow 
pan  of  water  as  a  deep  dish  will  fiimish. 
It  will  be  found  that  the  latter  will  be 
perfectly  &eeh  days  after  the  former  are 
&ded.  The  reason  is,  that  in  the  narrow- 
necked  jar  the  flowers  have  no  access  to 
water  except  through  the  ends  of  their 
shoots,  and.  are  surrounded  with  a  very 
dry  air ;  while,  in  the  flat  dish,  they  are 
able  to  absorb  abundant  water,  because  a 
large  port  of  their  sur&oe  is  in  contact 
with  i^  and  are,  moreover,  surrounded  by 
air  incemantly  moistened  by  the  vapour 
which  continually  rises  trom  the  dish." 

"  Of  this  we  may  be  sure,  that  darkness, 
dust,  heat,  want  of  ventilation,  and  all 
the  other  calamities  to  which  plants  in 
utting-rooms  are  subject,  are  as  nothing 
comf^red  with  the  inevitable  dryness  of 
the  air — which,  indeed, 'acts  injuriously 
not  merely  by  exhausting  plants  of  their 
water  of  ve^tation,  but  ay  lowering  the 
temperature  of  the  pots  in  which  they  are 
grown,  in  consequence  of  the  evaporation 
constantly  taking  place  there.  What 
makes  the  evil  greater  is,  that  the  plants 
which  are  purchased  for  sitting-rooms  are 
invariably  brought  into  high  condition 
by  being  grown  in  a  damp  atmosphere. 
ITiey  are  transferred  &^m  the  hands  of 
skilfiil  gardeners,  armed  with  the  most 
perfectly  constmoted  foroing-houaes,  into 
the  care  of  inexperienced  amateurs,  whose 
means  of  ina.int-''^"'"g  a  plant  in  health 
are  something  considerably  less  than  no- 
thing." 

Of  Wardian  cases,  figs.  585  and  586  are 
elegant  examples,  calculated  for  a  draw- 
ing-room or  saloon.    In  fig.  585  the  top 


lifbs  off  for    ventilation,  and    is   fitted 
closely  into  a  brass  groove,  to  whidi  all 
the  other  bars 
^■_^-  ai9  attached 

The  under 
part  also  fits 
into  a  groove 
in  the  raised 
part  of  the 
table,  and  has 
entirely  to  be 
Uflied  off  when 
the  plants  are 
introduced  or 
arranged  The 
whole  is  made 
of  brass  high- 
ly polished,  and  plate-glass  bent  to  the 
necessary  curves  in  making.  Fig.  586 
lifts  off  in  one  piece,  and  is  formed  of 
polished  brass,  as  in  the  last  example. 

Fig.  sse. 


The  Hopean  apparatus  is  thus  deecrlbed 
in  "  The  Gardeners'  Chronicle : " — "  A  flat 
dish  of  porcelain  had  water  poured  into 
it  In  the  water  a  vase  of  flowers  was 
set ;  over  the  whole  a  bell-glass  was 
placed,  with  its  rim  in  the  water.  This 
was  a  Ward's  case  in  principle,  although 
different  in  its  construction.  The  air 
that  surrounded  the  flowers,  being  con- 
fined beneath  the  bell-glass,  was  con- 
stantly moist  with  the  water  that  rose 
into  it  in  the  form  of  vapour.  As  bst  as 
the  water  is  condensed,  it  runs  down  the 
sides  of  the  bell-glass  back  into  the  dish ; 
and  if  means  are  taken  to  enclose  the 
water  on  the  outside  of  the  bell-glass," 
(which  can  easily  be  done  by  having  the 
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bell-glass  as  large  as  the  porceltun  dlsb,)  of  natural  history,  with  a  view  to  keep 

"  BO  as  to  prerent  its  eraporating  into  the  the  dust  from  them,  while  no  such  pre- 

air  of  the  sitldiig-room,  the  atmoepfaere  caution  was  taken  to  preserve  natural 

around  the  flowers  would  remiun  continu-  flowers  from  the  same  eril,  much  less  to 

ally  damp.    What  is  the  explanation  of  prolong  their  existence  in  a  fresh  and 

this  !  Do  the  flowers  feed  on  the  viewless  perfect  state. 

vapour  that  Burrounda  theml    Perhaps  It  would  be  of  little  utility  for  us  to 

they  do  ;  but  the  great  cause  of  their  attempt  giving  specimens  of  such  ^ipsra- 

preaerving  their  freshness  is  to  be  sought  tuB  ;   the  description  given    shows  the 

in  another  fact  When  flowers  are  brought  principle  completely.    We  may,  however, 

into  a  sitting-room,  they  fade  because  of  remark  that  poroelain  dishes  nu^t  be 

the  dryness  of  the  air.    The  air  of  a  sit-  made  with  a  shallow  groove  within  thor 

ting-room  is  usually  something  drier  than  rim,  into  which  the  glaBS  shade  might  be 

that  of  the  garden,  and  always  much  made  to  fit,  both  for  the  excluuon  of  fur, 

more  so  than  that  of  a  good  greenhouse  and  also  to  prevent  the  evaporation  from 

or  stove.     Floweret  when  gathered,  are  the  water  from  miiing  with  the  air  in 

cut  off  from  the  supply  of  moisture  col-  the  room  ; — not,  however,  that  the  small 

lected  for  them  by  their  roots,  and  their  quantity  of  aqueous  matter  discharged  by 

mutilated  stems  are  &r  from  having  so  evaporation  from  such  difdies  would  at 

great  a  power  of  sucking  up  fluids  as  the  all  afiect  the  ur  of  a  large  sitting-room  ; 

roots  hava    If,  then,  with  diminished  perhaps  it  would  rather  nave  a  benefidal 

powers  of  feeding,  they  are  exposed  to  effect^   especially  in  winter,  when  large 

augmented  perspiration,  as  is  the  case  in  fires  are  maintained,  which,  it  is  well 

a  £7  sitting-room,  it  is  evident  that  the  known,  rob  the  air  of  a  room  of  its  mois- 

balance  of  gain,  on  the  one  hand,  by  ture,  and  render  it  unwholeoome  for  the 

the  roots,  and  of  the  loss,  on  the  other  inmates. 

hand,  by  their  whole  sur&ce,  cannot  be  Closely  connected  with  Wardian  cases 

maintained.    The  result  can  only  be  their  is  the  subject  of  plant  tables  for  rooms, 

destruction.     Now,  to  place  them  in  a  certainly  a  department  of  drawing-room 

damp  atmosphere  is  to  restore  this  ba-  fiimiture  hitherto  much  neglected.    The 

lance,  because,  if  their  power  of  sucking  following  spedmens  may  afford  ideas  for 

by  these  wounded  ends  ia  diminished,  so  turther  improvement,  diould  th^  not 

is  their  power  of  perspiring,  for  a  damp  be  conudered   sufficiently  complete    in 

atmosphere  will  rob  ^em  of  no  water :  themselves, 

hence  they  maintain  their  freshness.  Fig.  £87  is  a  flower-basket  of  wirewoik 

"  The  only  difference  between  plants  in  painted  green ;  or,  still  better,  the  bos- 

a  Ward's  case  and  flowers  in  tije  little  ketwork     psrt 

apparatus  just  described,  consists  in  this,  ^'      '                may  be    roads 

that  the  former  is  intended  for  plants  to  of  brass    wire, 

grow  in  for  a  considerable  space  of  time,  and  left  of  its 

while  the  latter  is  merely  for  their  pre-  natural  colour. 

servation  for  a  few  days,  and  that  the  air  It  is  mounted 

which  surrounds  the  flowera  is  always  upon  a  maho- 

chargedwith thelamequantityofvapour  gany   or    oak 

at  all  times  in  the  didi  and  bell-glass,  clawed  pedestal 

while  in  a  Ward's  case  the  quantity  of  set  on  castors, 

vapour  will  vary  with  circumetancea,  and  A  shallow  rino 

at  the  wiU  of  him  who  has  the  manage-  tray  is  placed 

mentof  it"  widiin,  to  pre- 

This   very  excellent    quotation    com-  vent  the  water 

prises  aU  that  can  be  usefully  said  on  the  "      ~          that  may  pass 

BubJeotofpreBervingcutflowersin  rooms,  through  the  pots  from  &Uing  on  the 

and  ought  to  be  carefully  studied  by  carpet     This  tray,  like  all  others  used 

every  lady  who  takes  pleasure  in  having  for  the  same    purpose,  as   well    as    in 

flowers  in  bar  room.     We  have  long  seen  Wardian    coses,    should    have   a  small 

expensive  glass  shades  placed  over  artifi-  waste-pipe  attached  to  the  lowor  part  of 

cial  flowers,  and  over  delicate  specimens  its  bottom,  and  r^ulated  by  a  bran 
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in 


Fig.6S8. 


cock,  so  placed,  and  of  such  a  aize,  as 
not  to  be  seen  from  aay  part  of  the 
room.  This  ia  intended  for  withdraw- 
ing the  water  that  may  aocumulate  in 
them,  and  bo  preventing  ita  OTerfloving, 
as  it  may  not  be  con- 
venient at  all  times 
to  remove  the  whole 
of  the  planta  out  of 
the  tabla  The  planU 
are  to  be  packed  in 
mosH,  kept  perfectly 
green  and  fttsh  on  the 
sur&ce.  Figs.  688  and 
5S9  are  more  adapted 
for  cut  flowers  than  for 
planta  in  pots.  They 
are  made  water-tjght 
witliin,  with  the  usual 
provision  for  drawing  it  off  every  day, 
that  fresh  water  may  be  suppUed.    The 

Fig.  GS9. 


or  oak,  according  to  fenoy.  The  interior 
of  the  box  is  lined  with  thin  lead,  zinc,  or 
copper,  and  provided  with  a  wast^-pipe. 
The  faasketwork  round  the  top,  in  this 
case,  should  be  brass,  rolling  rather  out- 
wards at  top,  and  only  from  1  to  6  inches 
in  depth,  as  the  framework  of  the  table  is 
presumed  to  be  deep  enough  to  hide  the 
pots:  the  whole  of  the  baaketwork  should 
appear  above  the  surface  of  the  mom. 
This  table  may  be  used  for  cut  flowers  of 
dahlias,  pinks,  or  carnations,  half  of  the 
box  being  filled  with  moss,  and  filled  up 
with  fine  white  sand,  into  which  the 
flowers  are  to  be  stuck  nearly  up  to  their 
calyx.  If  tastefully  arranged  with  regard 
to  the  harmony  of  colours,  snch  a  table 
will  have  a  pretty  effect,  and  the  flowers 
will  last  for  several  days,  if  not  exposed 
too  much  to  the  action  of  the  air.  All 
stands  with  cut  floweia  should  be  pro- 
vided    with 

Fig.  691. 


top  is  covered  with  a  portable  fine  brass- 


wire  grating,  the  meshes  being  about 
half  an-  inch  square,  to  support  the 
flowers,  and  to  keep  them  in  an  upright 
poaitioD. 

Fig.  G90. 


f^.  590  is  an  example  entirely  com- 
posed of  mahogany,  rosewood,  satiu-wood. 


ing  up  the 
rooms  in  the 
mornings, 
and  also  to 
protect  them 
from  air.  The 
moss  and 
Band  beine 
saturated 
with  water 
wheu  they 
are  put  in,  the 
flowers  will 
remaJu  much 
longer  than 
if  placed  in 
water  alone. 
The  an- 
nexed, fig.  691,  exhibits  a  very  elegant 
flower-stand  upon  a  principle  diflerent 
from    those    already  noticed.     It   was 
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the  invention  of  Mr  Saul  of  Lancaft- 
ter — a  name  well  knonn,  from  his  man^ 
and  exoellent  contributions  to  the  borti- 
cnltural  periodicals,  extending  now  over 
many  years.  It  was  publi^ed  in  the 
second  volume  of  the  "  Magazine  of 
Botany "  and  deecnbed  as  follows : 
"The  Teiy  high  state  of  perfection  to 
which  casting  in  iron  has  arrived  is 
taken  advantage  of  for  ornamental  pur- 
poeea  The  present  flower-stand  is  worthy 
of  notioe,  and  will  not  be  very  expen- 
aiva  There  are  four  movable  baskets, 
aaaa,  which  move  round  on  the  rod b, 
and  may  be  placed  any  height  and  any 
figure  that  may  please  the  posseesor,  to 
suit  the  situation  in  which  it  is  to  be 
placed.  The  rod  b  moves  up  and  down  in 
the  pillar  e,  till  the'  bmnc^  rests  at  the 
top  of  the  pillar  at  d  The  branch  e  is 
movable,  and  may  be  taken  off  Uie  rod,  so 
that  the  brackets  may  be  slipped  off  at 
the  top,  leaving  only  one  or  two,  accord- 
ing to  the  number  of  plants  intended  to 
be  placed  thereon.  The  stand  is  bronzed, 
which  gives  it  an  elegant  appearance, 
either  fit  for  a  drawing-room  or  any  other 
place.  The  bottom  /  is  made  of  different 
kinds  of  omar 
F-8W2.  ^ente,  to   suit 

the  taste  of  the 
purchaser.  The 
pots  g  ff  axe 
merely  plaoed 
to  show  that 
they  reet  on 
the  leavee  fixed 
at  the  ends  of 
the  brackets." 

Fig.  S92  is 
another  speci- 
men of  a  flower- 
basket  upon  a 
stand,  with 
basketwork  of 
braes  enclonng 
a  shallow  vessel 
for  the  reception  of  water.  The  form  is 
elliptjcal,  and,  as  an  economical  arrange- 
ment^ the  top  may  be  removed,  and  re- 


placed with  the  top  of  a  <^roular  or  ellip- 
tical table. 

The  amateur  propf^ting-box  is  exem- 
plified by  the  amiezed  dia^am,  fig.  593. 


They  are  much  used  in  Denmark  by 
those  who  have  no  regular  greenhouse, 
pit,  or  frame,  and  are  both  ornamental 
and  useful,  and  seem  to  attract  the  ssme 
attention  the  Wardian  cases  do  in  the 
drawing-room  in  this  country.  The  case 
here  represented  is  3  feet  long,  15  inches 
wide,  1  foot  hi(^  in  front,  and  18  inches 
hi^  at  the  back  ;  the  sides  are  formed  of 
boards,  and  piunted.  The  top  is  covered 
with  glass,  and  the  whole  elevated  to  a 
convenient  height  upon  a  stand.  The 
bottom  is  covn^  with  drainage,  over 
which  is  a  stratum  of  moss,  one  of  sand, 
and  a  third  of  mould.  The  cuttings  are 
made  and  planted  in  the  usual  nuomer, 
for  it  is  for  the  propagation  of  cuttings 
that  these  cases  are  intended.  The  wbde 
is  well  watered  and  the  glass  shut  down, 
and  afterwards  managed  exactly  as  War- 
dian oases  are  with  us.  With  us  a  species 
of  cultivation  of  the  already  formed  plant 
affords  the  gratification,  but  the  Danish 
ladiee  take  tiie  subject  up  a  step  earlier, 
and  produce  the  perfect  plant  from  the 
cutting  or  slip— each  in  their  way  equally 
gratified  with  their  success,  and  of  ooune 
equally  annoyed  should  £iilure  ensue. 

The  form  of  this  kind  of  propagating- 
box  may  be  varied,  and  elegant  and  or- 
namental forms  may  be  indmged  in. 
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PITS  AND  FRAMES. 


§  1.— PITS  AND  FRAMES  HEATED 
BY  FERMENTATION. 

Op  pits  there  is  now  a  great  variety, 
adapted  both  for  the  cultivation  of  plants 
and  fruits.  The  most  primitive  struc- 
ture of  thiB  kind  appears  to  have  been 
a  pit  walled  round  with  bricks,  some- 
times sunk  under  the  ground-level,  and 
at  other  times  raised  above  it,  as  the 
situation  was  dry  or  damp.  Upon  this 
was  placed  a  wooden  frame  similar  to 
those  stiU  in  use,  covered  with  glass 
lights,  leaded  or  glazed  in  the  caseme^t 
form,  without  astragals  or  overlaps.  The 
heat  was  obtained  by  filling  the  pit 
with  tanner's  bark;  but  there  were  no 
means  of  assisting  it  by  linings,  the  use 
of  which  was  the  next  step  in  improve- 
ment 

At  the  time  to  which  we  have  alluded, 
pits  were  also  heated  by  smoke  flues,  both 
of  bricks  and  earthenware  cans. 

It  is  doubtful  it  even  in  these  days  of 
improvement,  the  use  of  fermenting  mate- 
rials will  be  entirely  abandoned,  as  there 
is  something  so  congenial  to  the  growth 
of  plants  given  out  by  the  fermentation 
of  stable  litter — ^probably  ammoniacal  gas, 
accompanied  with  a  suitable  degree  of 
humidity  in  a  warm  state — ^which  all  our 
other  modes  of  heating,  as  at  present  em- 
ployed, appear  to  come  short  of.  This 
is  to  be  regretted;  but  we  doubt  not 
that  this  defect  will  ultimately  be  got 
over.  Suggestions  to  this  effect  have  been 
noticed  in  the  section  Hkating  by  Steam, 
Taitks  and  Hot  Wateb. 

In  order  to  elucidate  the  relative  merits 
of  pits,  we  shall  begin  with  those  heated 
by  fermentation,  and  include  that  section 
of  them    denominated  -hotbed   frames, 


which  are  no  other  than  pits  without 
building  appendages. 

The  common  hotbed  frame  requires  no 
description,  being  merely  a  bed  of  well- 
fermented  stable  manure  neatly  put  to- 
gether, rather  higher  at  the  back  than  at 
tiie  front,  upon  which  is  placed  the  frume 
and  sashes, — ^the  frame  also  being  from 
6  to  9  inches  higher  at  the  back  than  at 
the  front,  with  a  view,  no  doubt,  to  place 
the  glass  roof  at  a  better  angle  of  eleva^ 
tion  to  the  sun  s  rays,  and  sdso  to  allow 
the  rain  water  to  run  freely  off 

The  only  improvement  of  any  conse- 
quence that  took  place  in  hotbeds  and 
frames,  from  the  time  of  their  being  first 
used  up  to  th0  first  quarter  of  the  pre- 
sent century,  was  that  of  forming  the 
ground  on  which  they  were  erected  upon 
an  inclined  plane,  equal  to  the  angle  of 
elevation  formerly  given  to  the  glass 
roof.  This  was  recommended  by  T. 
A.  Knight,  with  the  view  of  equalis- 
ing the  bottom  heat  by  having  the  dung- 
bed  of  the  same  depth  both  at  back  and 
front  The  elevation  being  thus  given  to 
the  bed,  the  frame  was  then  made  of  an 
equal  depth  both  at  back  and  front  The 
chief  improvement  next  to  that  just  no- 
ticed was,  constructing  the  frame  with  a 
fixed  bottom  of  deals,  perforated  so  as  to 
admit  of  the  escape  of  superabundant 
humidity,  but  having  the  disadvantage  of 
preventing  the  heat  from  the  dung-bed 
from  ascending.  This  was  follow^  by 
J.  Weeks'  patent  forcing-frame,  which  is 
no  other  than  that  suggested  by  Laurence 
in  his  '^  Kalendar,"  published  exactiy  a 
century  before.  Its  improvements  con- 
sist in  putting  a  bottom  of  wire  to  the 
frames,  and  covering  that  with  tiles, 
upon  which  the  soil  was  laid ;  the  object 
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of  these  changes  being  to  enable  the  cul- 
tivator to  add  to  or  renew  the  bed  with- 
out disturbing  the  plants  in  the  frame, 
which  could  be  lifted  off  or  elevated  for 
the  time.  Some  have  suggested  similar 
movable  frames,  making  them  to  slide 
frt)m  the  exhausted  bed  to  another  pre- 
pared for  it  made  up  at  one  of  the  ends. 

Were  such  an  arrangement  worth  con- 
sideration, we  would  suggest  placing  a 
cast-iron  rail,  supported  on  pillars,  along 
the  back  and  front  of  the  intended  beds, 
and  mounting  the  frames  on  iron  rollers 
or  wheels,  by  which  means  they  could  be 
moved  backwards  and  forwards  with 
much  greater  &cili1y. 

It  is  difficult  in  aJl  dung-beds  to  main- 
tain a  proper  atmospheric  heat  To  re- 
medy this,  Mr  Knight  proposed  admit- 
ting air  slightly  warmed  to  improve  the 
internal  heat,  as  well  as  to  produce  ven- 
tilation by  admitting  air  from  below 
instead  of  by  opening  the  sashes,  which  at 
all  times  is  a  most  inadequate,  and  often 
dangerous,  mode  of  ventilating  frames  or 
pits — as  the  pure  air  admitted  at  front 
passes  over  the  foliage  and  escapes  at  the 
back,  without  dislodging  the  foid  and 
stagnated  air  just  above  the  surface  of 
the  mould;  while,  in  addition,  that  air  is 
seldom  sufficiently  warm  to  be  so  admit- 
ted with  safety  to  the  plants.  The  fol- 
lowing diagram,  fig.  594,  will  explain  its 


Fig.  594. 


principles.  A  metallic  tube,  the  orifice  of 
which  is  at  a,  is  laid  about  1  foot  under 
the  top  of  the  bed:  firom  this  the  three 
short  upright  tubes  b  b  b  proceed,  and 
open. into  the  atmosphere  of  the  frame. 
The  end  of  the  long  tube  at  c  is  furnished 
with  a  stopper,  by  which  the  draught 
of  the  other  tubes  is  regulated.  These 
tubes  should  be,  we  think,  perforated  so 
as  to  admit  the  heat  and  gaseous  mois- 
ture from  the  dung  more  reetdily,  and  the 
orifice  should  be  in  shape  of  a  wide  fun- 
nel, for  more  readily  admitting  the  cold 


air  to  become  heated.  We  had  also,  with- 
out previous  knowledge  of  Mr  Kni^t's 
experiment,  practised  a  somewhat  similar 
plan  even  at  a  prior  date. 

The  other  principal  improvements  on 
pits  and  dung-frames,  but  of  which  it  is 
deemed  unnecessary  to  give  illustrations^ 
are  the  meridian  pits  of  Neeve^  of  which 
excellent  figures  are  given  in  ''The  Ency- 
clopsMiia  of  Gardening,"  **  The  Gardeners' 
Magazine,"  &a, — ^the  chief  merit  of  which 
consists  in  elegance  of  appearance — and 
the  revolving  fram/e,  invented  and  partially 
described  by  Mr  Gawen  of  Shirley,  near 
Southampton,  and  Mr  Alexander  Bisaet, 
late  of  Methven  Castle,  near  Perth,  much 
about  the  same  time,  and  almost  on  the 
same  principle,  and  certainly  without 
any  communication  existing  between  the 
parties.  These  inventions^  however,  have 
not  been  followed  up;  and,  so  iax  as  we 
are  aware,  were  exemplified  only  by  the 
inventors  themselves. 

Were  revolving  frames  worth  conrnder- 
ation,  as  we  think  they  are  not,  far  more 
simple  and  effective  means  to  produce  the 
movement  than  the  one  refened  to  above 
may  be  seen  at  eveiy  railway  station — 
viz.,  the  revolving  tables  upon  which  the 
carriages  are  placed  when  a  chai^  in 
their  position  is  desired. 

The  German  hotbed  is  often  half  sunk 
under  the  sur&ce  of  the  ground,  and  is 
in  vezy  common  use  in  Gennany  and  the 
north  of  Europe.  It  is  composed  of 
stable  manure,  leaves,  and  tan,  mixed  or 
separate  according  to  circumstances.  On 
the  Continent  it  is  a  vezy  common  prac- 
tice to  sink  the  dung-beds  under  the  sur- 
face. The  intensity  of  cold  to  which  they 
are  exposed  during  winter  led,  no  doubt, 
to  this  practice;  but  we  do  not  think  the 
system  is  a  wise  one,  because  the  conduc- 
tion of  heat  into  the  earthy  banks  that 
surround  the  mass  is  more  than  would 
be  lost  by  building  them  on  the  surfiu^, 
and  thatching  them  with  fieiggots  and 
coverings  of  straw,  reeds,  or  any  other 
non-conducting  material. 

Probably  this  fa^i  led  to  the  erection 
of  pits  walled  all  round,  and  afterwards 
to  the  walling  in  of  the  linings,  as  exem- 
plified in  most  pits  built  on  the  best 
principles.  No  doubt  having  the  heating 
materials  under  the  surface  prevents  the 
cold  winds  from  driving  the  heat  from 
one  part  of  the  bed  to  the  other,  while 
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beds  BO  idtaated  are  much  easier  got  at  heats  the  mould  in  whioli  the  plants  grow, 

for  the  purposes  of  internal  arrangement  This  pit  is  objected  to  upon  the  same  prin- 

7%»  AiderttoM  ;»<  is  a  walled  pit  above  ciple  as  the  last — namely,  a  great  waste 

ground,  according  to  the  material  em-  of  heating  material,  and  often  an  insuffi- 

ployed,  of  4  or  9  inch  work,  supported  ciency  of  beat. 

OD  iron  pillars  3  feet  in  height,  which  is         Meam't  pit,  fig.  596,  is  one  of  the  best 

the  deptit  of  the  sunken  part.    These  pits  heated  by  fermenting  matter,  a  a  are 
pillars  are  eet  in  blocks  of  stone,  and  are 

tied  t<^ther  at  the  top  by  aplate  of  fig.  S96. 

iron,  on  which  the  walls  rest  The  brick 
waUs  forming  the  tddes  and  ends  of  the 
pit  are  cop^  with  wood  or  stone,  into 
which  the  rafters  are  fixed.  Linings  are 
[qtplied  in  the  usual  manner  wi^in  a 
walled  trench,  and  are  covered  with 
Btrong  boarding.  The  interior  of  the  pit 
is  filled  with  dung,  leaves,  or  tan,  either 
separately  or  mixed  together.  The  mode 
of  suppOTting  the  brickwork  part  of  this 
pit  is  good,  as  the  iron  supports  occupy 

much  MSB  space  than  stone  or  brick  ^ers  the  side  walls  in  open  brickwork;  6iA  the 

would  do,  and  are  much  stronger.     This  hot-air  chamber  or  cavily  into  which  the 

was  one  of  the  earliest  improvements  in  heat  and  steam  of  the  linings  arc  admit- 

pitr-building ;  still  it  is  singular  to  find  so  ted ;  c  c  posts  of  iron  or  stone  supporting 

few  examples  of  this  excellent  pit  in  pre-  a  bed  or  trough  d,  mode  of  slate,  stone,  or 

sent  use.     llieee  pits  are  built  parallel  to  tiles — the  former  to  be  preferred — and 

each  other,  as  may  readily  be  done :  a  extending  the  whole  length  of  the  pit ;  ee 

great  saving  of  hotting  material  will  be  slabs  of  slate  employed  to  close  the  space 

effected,  as  well  as  of  labour  in  attending  between  the  trough  and  side  walls,  whic^ 

them,  as  the  back  lining  of  the  one  heats  should  be  closely  jointed  to  prevent  the 

the  front  of  the  other.    These  linings  are  entrance  of  too  much  steam  into  the  pit. 

3  feet  deep,  and  the  back  wall  above  the  At  an  early  part  of  the  season  the  heat  ia 

covering  of  the  lining  is  2  feet  3  inches,  freely  admitted  into  the  pit^  the  slato 

while  the  height  of  the  front  wall  is  1  foot  slabs    being    at  that    time  only  thinly 

6  inches.  covered  with  mould :  //  are  dung  linings ; 

M'Phaffi  pit,  fig.  G95,   may  be  de-  ^^retaining  walls,  to  form  the  space  for 

scribed  as  consisting  of  two  parts — the  the  linings ;  A  A  dr^jia  to  keep  the  dung 

frame     and  dry  at  bottom ;  i  shows  the  hill  on  which 

Fig,  595,  lights,  which  the  plants  are  first  set ;  and  i  marks  the 

are  both  of  height  of  the  mould  when  filled  up  for 

wood,        al-  the  season.    This  otherwise  excellent  pit 

though  often  would  be  greatly  improved  if  the  space 

and     better  over  the  linings  was  covered  with  portable 

the  frame  is  boarding,  as  indicated  by  the  dotted  lines. 

dispensed  Indeed,  tiie  Unings  of  all  such  pits  should 

with,       and  be  covered   over,  as  sufficient  air  will 

bricks      on  always  find  its  way  in  to  promote  fer- 

bed  are  sub-  mentation,  without  which  it  would  cease 

stituted :  the  altogether.    Ko  pit  has  a  finished  appear- 

^  second  part  ance  if  the  linings  are  left  exposed;  and 

is  the  base-  they  suffer  much  in  temperature  as  well  as 

ment,  on  which  the  frame  is  placed,  con-  waste  of  material,  in  consequence  of  being 

sisting  of  flues  of  brickwork,  having  the  ofleu  saturated  with  wet  or  melting  snow. 

aide  or  outer  walls  built  open,  as  dSown  Aconsiderableomountofheatmusteocape 

in  section.   Sound  these  pigeon-hole  walla  fi^m  them  in  on  upright  direction,  whicli 

linings  of  fermenting  material  are  placed,  would  be  prevented  by  their  bemg  en- 

the  heat  of  which  enters  the  flues  and  closed  in  the  manner  we  have  suggested. 
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TAe  art^ed  pif.-~-Oi  pits  heated  b7  &r-  are  7  feet  wide  and  7  feet  3  inches  hi^ 

menting  material,  we  may  notice    the  at  the  back,  the  height  of  the  front  de- 
following,   aa   communicated   to  "  The 

Gi^nera'  Chronicle  "  by  an  anonymous  *%■  ^^■ 

correspondent  This  pit  has  the  merit, 
at  least,  of  originality.  It  is  thus  de- 
scribed :— "  The  length  is  33  feet  There 
are  nine  archee,  separated  by  piers  which 
are  only  9  inches  square.    The  abutments 

at  the  ends  are  only  18  inches  by  9."  i 

The  ends  and  sides  are  similarly  con-  I 

structed.    "  It  is  divided  into  three  com-  * 

partments.  The  end  walls  and  the 
partitions  are  9-inch  work  up  to  the 
level  of  the  eprin^ng  of  the   arches ; 

above  this  line  it  is  only  4^inch  work,  pending  on  Uie  angle  of  elevaUon  demred,) 

It  is  finished  with  a  wooden  coping,  upon  "  and  make  it  sufficiently  broad  to  admit 

which  the  sashee  slide.     The  front  arches  of  linings  on  each  sida     There  should  be 

are  about  2   feet  5  inches  high ;  those  a  good  drain  at  the  bottom  of  the  pit  to 

behind,  2  feet  10  inches.     The  masonry  keep  it  dry.     Then  set  posts  of  about  6 

is  carried  up  about  18  inches  above  the  inches  square  in  the  pit,  at  convenient 

arches  in  front,  and  about  1  foot  more  distances,   (say  about  the  width  of  the 

behind.     It  is  plastered  inside,  cow  dung  sashes,)  and  case  it  round  on  both  sides 

being  mixed  with  the  mortar  as  in  a  of  the  uprights  with  1^-inchdeal  wroi^t 

chimney.    It  is  probable  that  the  heat  boards  above   the    surface,   and   b^w 

Irom  the  outer  linii^  of  dung  will  more  it  with  any  inferior  boards  or  planks." 

thoroughly    penetrate    the  mass    inside  These  latter  should  not  be  more  than  3 

than  it  would  do  through  the  pigeon-  inches  broad,  and  3  inches  apart  from 

holes  of  the  ordinary  construction,  as  the  each  other — their  use  being  to  keep  in 

opening  is  very  considerably  greater  in  the  leaves,  tan,  or  dung,  and  also  to  ad- 

oxtent,  and  it  is  more  easily  filled  and  mit  the  heat  of  the  linings  with  as  bttle 

emptied  when  required."  obstruction   as  possible.     Such  pits  are 

This  pit  is  constructed  entirely  of  brick;  very  useful,  and  may  be  erected  at  little 
but  the  eame  ends  would  be  accomplished  cost  where  timber  is  plentiful  They  are 
were  the  piers  of  cast-iron,  or  stone  pillars  of  all  others  the  beet  adapted  for  tempo- 
used,  and  Untelled  over  with  pavement  rary  purposes.  In  damp  situations,  these 
or  cast-iron  bars.  Indeed  we  question  and  all  other  pits  should  be  built  mi 
in  the  present  day  whether  cast-inn  the  sur&oe,  not  under  it;  and  as  an 
might  not  be  introduced  both  for  pillars  improvement  on  them,  they  should  be 
and  lintels  with  greater  economy;  cer-  provided  with  gutters  at  front  to  take  off 
tain  it  is  that  less  solid  space  would  be  the  r^  water  that  &lls  on  the  sashes,  to 
occupied  by  it  But  the  superstructure  save  the  material  as  well  as  the  heat  of 
should  either  be  of  wood  or  brickwork,  as  the  front  linings. 
ston^  when  exposed  to  the  weather,  is  so  One  olijection  to  this  pit  is,  that  the 
great  a  conductor  of  cold  and  damp ;  and  linings  are  not  endoeed  to  secure  tbem 
plateeofironwouldbeliabletoobjections  from  the  weather,  by  which  a  great 
of  another  description.  waste  of  dung  takes  place.    Another  un- 

Saldwm'a  pine  pit,  fig.  597.— This  is  provement  would  be  to  substitute  cast- 
one  of  the  most  economical  of  all  pita,  iron  uprights  for  the  present  wooden 
It  was  at  one  time  held  in  much  repute,  ones,  and  to  enclose  the  bottom  part  with 
and  is  still  used  by  those  who  have  a  j-inch  wrought-iron  rods,  made  to  pass 
commaudof  stable  litter,  and  in  localities  through  the  uprights  3  inches  ^>ar^ 
wfaere  coal  is  expensive.  It  is  thus  de-  insteatl  of  spurs  of  wood,  for  the  purpose 
scribed  inBaldwin'slittie  work,  "Culture  of  rendering  them  more  durtdile,  as 
of  Ananas,"  p.  1 1  : — "  Sink  your  pit  3  well  as  to  admit  more  freely  the  heat 
feet  3  inches  deep,  and  of  sudi  length  as  of  the  linings  to  the  main  bed.  The 
you  may  require, '  (the  usual  dimensions  upper  part  of  Qie  pit  we  would  prefer  to 
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be  of  wood,  as  at  present,  as  being  a  good 
non-conductor ;  and  through  the  linings 
and  boarding  we  would  introduce  metal 
tubes  to  carry  heated  air  into  the  interior 
of  the  pit,  in  the  way  proposed  by  Knight 
Vide  p.  430.  Enclose  the  linings  wiSiin 
stone  or  brick  retaining-waUs ;  cover 
them  with  portable  boarding ;  substitute 
cast-iron  uprights,  with  malleable-iron 
rods  run  through  them,  as  suggested 
above;  form  the  firamework  above  the 
level  of  the  Hnings  with  double  boarding, 
packing  the  space  between  with  charcoal; 
and  we  would  have  in  this  form  of  pit 
one  of  the  most  economical,  durable,  and 
useful  pits  that  could  be  desired. 

The  EdmoMUme  pity  fig.  598,  is  one  of 
the  best  of  its  kind.     It  may  be  of  any 

Ilg.  598. 


length,  and  is  6  feet  in  breadth,  which  is 
the  usual  width  of  aU  pits  heated  by  lin- 
ings. The  height  of  the  back  is  5  feet, 
and  that  of  the  front  3  feet  9  inches.  The 
spaces  for  the  linings  are  2  feet  3  inches 
broad,  and  3  feet  deep.  The  outside  walls 
of  the  linings  are  of  9-inch  work,  and 
finished  on  top,  level  with  the  ground, 
with  a  course  of  hewn  stone.  The  linings 
are  covered  with  boarding,  the  boards 
having  rings  in  them  for  liMng  them  by, 
and  being  of  convenient  lengt£&  These 
boardings  rest  on  a  check  cut  out  of  the 
stone  plinth  or  coping,  and  on  the  scarce- 
ment  or  projecting  part  of  the  side  walls. 
Although  shown  in  our  sketch  level,  which 
was  the  original  plan,  they  would  be 
better  if  laid  slightly  inclining  towards 
the  outer  sides,  for  more  readily  throwing 
off  the  rain  water.  Such  pits  may  be 
built  upon  the  pigeon-hole  principle,  or 
9-inch  brick  piers  may  be  carried  up  at 
equal  distances,  and  the  spaces  lintelled 
over;  or,  where  pavement  is  abundant^ 
they  may  be  formed  of  3-inch  flags  set  on 
edge,  secured  at  the  base  by  building 
between  them,  and  lintelled  over  as  above 
for  the  reception  of  the  4-inch  brick 

VOL.  I. 


walls  that  form  the  upper'  or  above- 
ground  part  of  the  structure. 

KnigMs  melon  pit  has  a  peculiarity  both 
novel  and  useful — ^namely,  at  each  of  the 
lower  comers  is  a  drain  or  cavity,  which 
extends  along  the  surface  of  the  ground 
under  the  linings,  and  commimicates  with 
the  cavities  in  the  walls,  which  are  built 
celMar,  into  which  it  adboiits  the  external 
air,  to  occupy  the  place  of  that  which  has 
become  warm,  and  passed  into  the  pit. 
These  drains  are  secured  with  iron  grat- 
ings, to  exclude  vermin.  These  pits  are  4 
feet  high  at  the  front,  and  5  feet  6  inches 
at  the  back,  and  are  capped  with  wooden 
wall-plates,  as  in  ordinary  cases.  The  in- 
terior is  filled  with  leaves  or  tan,  and 
heated  without  by  dxmg^  linings.  The 
linings  are  exposed  to  the  weather,  which 
occasions  great  waste  of  material.  It  was 
in  such  pits  that  that  excellent  man  and 
ardent  hortioidturist  grew  his  melons  in 
pots,  training  them  on  a  trellis  at  a  pro- 
per distance  from  the  glass.  We  should, 
however,  here  observe,  that  during  these 
experiments  he  employed  no  heating  ma- 
terial within,  but  trusted  to  that  afforded 
by  the  linings  from  without. 

The  Hec^ld  melon  pit,  fig.  599.— This 
pit  differs  from  the'  pigeon-hole  pit,  and 
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also  from  MThail's,  which  it  nearly  re- 
sembles, but  is,  at  the  same  time,  an  evi- 
dent improvement  on  it  The  walls  are 
built  hollow,  forming  a  hot-air  flue  from 
their  bottom  to  the  ground-Hue.  The 
course  of  bricks  used  for  covering  the 
back  and  end  flues  projects  1  inch  beyond 
the  face  of  the  wall  outside  all  round, 
forming  a  support  to  the  boarding  which 
covers  the  lining.  The  front  flue  is  cov- 
ered also  with  bricks,  but  laid  lengthways 
and  across ;  or,  afi  bricklayers  would  say, 
a  header  and  stretcher  alternately,  leaving 
an  opening  between  each  header  to  admit 
the  heated  air  of  the  flue  into  the  pit. 
Narrow  slips  of  slate  are  fixed  in  the  joint 
immediately  over  the  headers  at  a  in  sec- 

3i 
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tion,  to  prevent  dirt  falling  into  the  flue, 
and  also  to  give  the  heated  air  a  slightly 
horizontal  &eotion,  instead  of  an  upward 
one.  Under  the  centre  of  each  sash  are 
openings  in  the  back  flue  about  a  foot 
long,  and  over  it  is  a  cavity  formed  by 
the  erection  of  slates  set  parallel  to  the 
wall,  and  2  or  3  inches  from  it,  as  seen  at 
b  in  section,  for  the  purpose  of  admitting 
heat  to  the  atmosphere  of  the  pit>  and 
within  6  inches  of  the  glass.  This  pit  is 
furnished  with  air-drains  running  across 
under  the  floor  level,  and  these  9-inch 
drains  communicate  with  the  bottoms  of 
the  back  and  front  flues,  with  a  view  to 
create  a  draught  or  current  of  air,  to  sup- 
ply the  place  of  the  warm  air  that  escapee 
into  the  pit.  The  side  walls  of  the  lin- 
ings  are  yeiy  properly  battered,  which 
gives  them  greater  strength  to  resist  the 
pressure  of  the  surrounding  soil.  This  is 
one  of  the  best  pits  we  know  for  the  pur- 
pose intended ;  still,  we  think  it  would 
be  improved  by  having  an  aperture 
through  the  end  retaining-walls,  brought 
up  behind  them  to  the  sur&ce  by  an 
earthenware  tube,  and  covered  with  a 
grating ;  or,  where  such  an  arrangement 
would  not  be  in  the  way,  a  small  area, 
Bay  9  inches  square,  or  more,  and  covered 
in  the  same  way,  to  admit  a  greater  sup- 
ply of  air  for  the  better  working  of  the 
air-drains  and  flues  already  described. 
Either  of  these  openings,  however,  should 
be  made  so  that  they  could  be  opened  or 
shut  at  pleasure. 

Atkinsons  early  fordng-pU,  fig.  600,  is 
sunk  under  the  ground-level,  as  shown  in 

Rg.  600. 


cross  section.  The  main  part  of  the  pita 
is  filled  with  tan,  leaves,  or  stable  litter, 
and  the  heat  maintained  by  means  of 
linings  in  the  spaces  ce ;  the  back  wall  is 
built  open,  or  in  the  dovecot  fashion,  to 
admit  the  heat  from  the  linings  to  enter 
the  pit;  but,  as  a  provision  to  prevent 
rank  steam  from  entering  also,  Welsh 


slates  are  set  on  edge  in  firont  of  this  wall, 
and  about  3  inches  from  it  The  vacuity 
thus  formed  is  closed  at  top  by  a  movable 
covering  of  slate,  so  that  the  vapour  can 
be  admitted  or  excluded  at  pleasure.  The 
front  wall  is  built  with  piers,  the  openings 
between  which  are  fiUed  with  large  slates 
set  on  edge,  and  fixed  in  the  centre  of  the 
walL  This  is  with  a  view  to  admit  heat 
fr^m  the  front  linings  unaccompanied  by 
steam,  which  heat  finds  its  way  into  the 
atmosphere  of  the  pit  through  the  vacuily 
formed  between  the  fconi  wall  and  an 
interior  4-inch  one,  which  separates  the 
vacuity  from  the  bed.  Any  matter  that 
may  faQ  into  this  cavity  during  the  pro- 
cess of  filling  is  easily  extracted  by  intro- 
ducing a  narrow  hoe  at  the  ends,  where  a 
provision  is  made  for  that  purpose  bj 
taking  out  a  movable  stone  or  tile. 

Athinson^s  late  foreing-pU  is  in  many 
respects  similar  to  the  last,  only  it  hais 
open  brickwork  all  round,  with  a  vacuity 
formed  by  setting  up  slates  parallel  to 
the  walls,  and  covered  at  the  top  like  the 
last  The  intention  of  this  pit  is  to  keep 
up  a  sufficient  degree  of  heat  in  autumn 
with  a  very  limited  extent  of  steam,  as  a 
drier  heat  at  that  season  is  more  desirable 
than  it  would  be  in  spring  and  during 
summer.  Both  pits  are  formed  with  gat- 
ters  in  front  for  taking  ofi'the  rain  water, 
and  the  walls  are  supported  by  pin^a. 
The  retaining  walls  between  the  liTimgg 
and  the  soil  are  coped  with  stone  coping 
3  inches  thick,  and  the  whole  is  neatly 
covered  in  with  boarded  coverings. 

Atkinson's  melon  pit  in  principle  does 
not  difier  from  the  early  and  late  forcing 
pit  of  the  same  artist,  but  it  has  certain 
difierences  of  detail  The  retaining  walls 
are  battered  a  good  deal,  which  not  only 
enables  them  to  resist  the  pressuie  of 
the  soil  behind  them,  but  also  increaaea 
the  capacity  of  the  space  for  the  linings 
at  the  part  where  their  heat  is  of  most 
use — namely,  at  the  top.  Another  feature 
in  this  pit  is,  that  the  front  walls  are  built 
14  inches  thick,  and  hollow,  which  cavity 
is  open  at  the  top  inside,  whereas  the  back 
and  end  walls  are  only  4  inches  thick, 
and  constructed  in  the  pigeon-hole  man- 
ner. The  wooden  coverings  for  the  linings 
are  kept  well  up,  to  allow  of  a  sufficient 
amount  of  air,  which  promotes  fermenta- 
tion^  as  well  as  the  preservation  of  the 
boards  themselves.    In  forming  the  front 
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tcD  of  tMs  plt^  the  external  couise  of 
bricks  ia  conatruoted  of  paving  bricka 
(about  half  the  thickuesB  of  oommoa 
bricks)  set  on  edge  in  cement :  the 
rationale  of  this  arrangement  being  to 
admit  moist  or  humid  heat  at  the  back, 
and  dry  heat  at  the  front. 

ITiompton'f  pit,  as  figured  and  described 
in  "  Encyclopeedia  of  Qardening,"  p.  573, 
is  diOerent  from  that  of  M'Phail,  by  its  sub- 
stituting  "  stone  lintels  instead  of  pigeon- 
holes to  the  outside  walls.  The  suspended 
insulated  portion  of  the  pita  admits  a 
circulation  of  warm  air,  both  under  and 
all  around  the  pit  of  each  lights  whereby 
a  greater  d^ree  of  surface  temperature  is 
obtained,  in  the  abaenoe  of  solar  rays,  in 
the  early  forcing  season.  But  air-flues  run 
round  and  under  the  bottom  of  the  pit, 
which  are  oovered  with  a  single  tile. 
When  the  bottom  of  the  pit  is  lud,  the 
brick  on  edge  ia  continued  up  to  a  oon- 
Tenient  height  for  the  surface  hot-air  flues, 
which  are  also  covered  with  a  single  tile, 
laid  the  reverse  way  to  those  at  tiie  bot^ 
torn  of  the  pit  Fig.  601  is  the  transverBe 
sectioa,  ahowing  the  pits  and  the  position 


Fig.  aoi. 


of  the  lintels,  which  admit  the  fermentiDg 
body  of  manure  to  act  under  the  nor^ 
and  south  fluea.  The  internal  part  of  the 
pits  is  covered  with  a  thin  coat  of  hair 
mortar,  made  rough  by  finishing  with  a 
wooden  float  and  brush ;  and  the  tiles  are 
the  flat  draining  tiles,  without  knobs." 
Iliese  pits  are,  in  general,  from  5  feet  to 
6  feet  10  inches  in  breadth,  and  may  be 
considered  amongst  the  best  of  their  kind. 
KtndtdTi  doubla  pit. — One  object  Mr 
Kendall  has  had  in  view  in  the  construc- 
tion  of  this  pit  is  the  economy  of  ferment- 
ing material ;  for,  the  pits  being  parallel 
to  each  other,  and  haying  the  space  for 
the  linings  placed  between  the  back  of 
the  one  and  the  front  of  the  other,  and 
that  carefully  covered  over,  no  waste  can 
take  place.  Another  novel  feature  in  this 
pit  is  atrrying  up  the  walls  tapering  and 


hollow,  which  ^ves  great  additional 
strength  to  them.  The  walls  are  a  fbot 
thick  at  the  base,  and  the  outside  of  the 
external  ones  is  built  perpendicular  with 
common-sized  bricka,  while  the  inner 
aides  are  built  of  paving  bricks,  about  half 
the  thickneea  of  the  others.  That  the 
frxjnt  pit  may  not  shadow  the  other,  it  is 
sunk  about  12  inches  below  it.  The  floor 
upon  which  the  mould  is  placed  ia  sup- 
ported by  iron  bearers,  reaching  across 
the  pit,  and  let  into  the  side  walls,  and  is 
formed  of  old  boards  branches  of  fir,  pea 
stakes,  or  tui^  as  may  be  most  conve- 
nient This  ia  Uie  only  objection  we  have 
to  this  otherwise  excellent  pit  Why  not 
lay  thin  pavement,  Welsh  dates,  or  plates 
of  castr-iron  perforated  1  which  would,  in 
either  case,  last  as  long  as  the  wtJls; 
whereas  the  others  will  be  constantly 
going  to  decay,  besides,  fi^m  their  non- 
conducting properties,  preventing  the 
heat  from  below  fr^im  ascending.  The 
vault  under  thia  covering  or  floor  is  filled 
with  fermenting  matter,  introduced  at 
doors  at  each  end,  and  so  gives  out  a 
humid  temperature  to  the  mould  above 
it,  while  a  dry  heat  is  admitted  into  the 
atmosphfflq  of  the  pit  by  passing  up 
through  the  hollow  walls.  To  prevent 
the  loaa  of  heat  by  absorption  through  the 
ouldde  of  the  linings,  precautions  are 
takan  to  fill  up  behind  them  with  broken 
brickbats  or  other  porous  material.  "  Im- 
mediately above  the  intended  depth  of  the 
aoil  of  the  pit,  a  course  of  bricks  on  edge 
is  left  out  both  in  the  back  and  front  wallt^ 
and  the  walls  are  then  covered  frvm  one 
end  to  the  other  by  a  course  of  slatea  or 
tilea  9  inches  wide.  Above  this  the  walls 
are  ooutinued  hollow  to  the  top,  where 
they  are  finished  with  a  stone  or  wooden 
coping." 

WtUton't  euetmler  pit,  figs.  602,  603, 
601,  is  thus  described  by  Mr  Watson  in 


"  The  Gardeners'  Chronicle ;" — "The  plane 
show  the  pit  I  have  nW  in  use,  the  frame 
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are  pipes  or  tubes  of  common  earthen- 
Fig.  603. 


being  carried  on  pillaia  of  brickwork  a ;    following  description  of  it  Ib  taken  from 
'the  divisions  between  these  pillars    his  excellent  work,  "  Practical  Hinta  on 
__  ,.  the  Culture  of  the  Pine- Apple  : " — "«  « 

spaces  for  the  linings  of  dung  and  leaves; 
b  b  boards  hung  with  hinges  to  cover  the 
linings ;  e  e  barrel-drains ;  d  d  d  d  grst- 
ingB  with  communications  conveying  the 
drainage  and  rain  water  to  the  barrel- 
drains  ce;  et  wood  plugs,  to  take  out 
and  admit  steam  from  tbe  linings;  // 
level  of  the  surface  of  the  ground, 
ware,  o  o  c,  4  inches  in  diameter,  which  Foristh't  tarly  forcinff  pit,  fig.  608.— 
may  be  made  larger  or  smaller,  as  may  In  the  eleventh  volume  of  "  The  Garden- 
be  required,  and  on  the  top  of  the  pipes 


Kg.  60*. 
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I  place  a  small  garden-pot  d,  when  it  is 
necessary  to  8lt«r  the  soil :  this  prevents 
the  admission  of  earth  into  the  pipes.  I 
find  that  the  introduction  of  these  pipes 
causes  a  considerable  increase  of  heat, 
and  when  I  uncover  the  framee  now 
(March)  in  the  morning,  the  thermome- 
ter stands  always  at  80°,  the  variations  of 
heat  being  very  slight  The  brickwork 
behind  all  the  pipes  should  be  made  open 
at  the  end  joints  for  the  first  four  or  five 
courses.  I  would  have  made  the  openings 
in  the  brickwork  much  larger  than  shown, 
had  it  not  been  that  I  am  troubled  with 
rata.  The  circles  b  on  the  ground-plan 
are  sea-kale  pots,  18  inches  in  diameter  at 
bottom,  and  9  inches  at  top,  which  stand 
upon  open  brickwork,  aa  shown  by  the 
section ;  the  whole  of  the  bottom  part  of 
the  frame,  to  the  height  shown  on  the 
section,  being  filled  with  open  brickwork 
for  the  admisaion  of  heat" 

Olmdinnii^t  pint  pit,  fig.  605.— This 


pit  was  erected  at  Bicton  by  Mr  Gleudin- 
ning  some  years  ago,  and  baa  been  found 
to  answer  the  purpose  intended.     The 


„^^     Fig.  606, 

3  H 


ers'  Magazine,"  Mr  Forsyth  has  published 
the  annexed  pit  with  the  following  de- 
scription :  "aa  show  the  atone  copings  of 
the  walls ;  b  b  cast-iron  pipes,  i  inches  in 
diameter  and  6  feet  apart,  connecting  the 
steam  fines ;  c  e  cavities  in  the  brick- 
work through  which  the  hot  air  and  steam 
pass  from  the  linings  into  the  steam  flues ; 
d  cast-iron  pipes,  3  inches  in  diameter, 
oonducting  the  water  from  the  gutter 
into  the  drain,  tending  also  to  Btrengthea 
the  front  wull  and  support  the  coping,  by 
being  placed  under  eveiy  third  rafter; 
e  e  tile  covers  to  the  steam  flue^  with 
brass  plugs  like  those  used  in  wooden 
water-trougbs,  2  feet  apart ;  /  ground- 
level  ;  g  coping  of  the  front  wall,  which 
serves  also  as  a  gutter.  This  groove  or 
gutter  need  not  be  large,  as  the  column 
of  water  cannot  be  great  collected  from  a 
light  and  a  half,  the  receivers  being  placed 
under  every  third  ratter.  The  castriron 
pipee  introduced  here  to  connect  the 
steam  flues  are  intended  also  to  suppiHt 
planks  3  inches  thick,  cloeety  fitted  to- 
gether, which  are  to  be  used  in  summer 
aa  a  walking  way,  and  to  hide  the  then 
almost  useless  lining  pita ; '  but  Mr  For- 
syth would  by  no  means  use  them  ia 
winter,  "as  it  would  prove  injurious,  bj 
causing  the  condensed  steam  to  drip  upoa 
the  linings,  thereby  rendering  it  too  wet 
for  proper  fermentation;  besides,  the 
linings  in  winter  ought  to  be  made  np  aa 
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Iiigh  as  the  bottom  of  the  oopii^-atoiie, 
to  prevent  the  weather  from  acting  npoQ 
any  part  of  tbe  walls  of  the  pits."  The 
authority  just  quoted  highly  approves  of 
pita,  heated  by  hot  dung  or  other  fer- 
menting matter,  being  placed  parallel  and 
near  to  each  oUier,  bo  that  the  back  lin- 
iiiga  of  the  one  may  eerve  for  the  &ont 
UniugB  of  that  which  is  immediately  be~ 
hind  it. 

The  following  description  of  a  cucum- 
ber or  melon  pit  is  by  an  anonymoua 
contributor  to  "The  Oardeneis'  Uaga^ 
tine,"  who  very  properly  recommends, 
where  the  ground  is  liable  to  be  flooded, 
to  sink  tbe  foundations  only  to  the  depth 
of  13  or  15  inches  under  the  surface,  and 
to  lay  a  drain  along  the  centre  of  brick 
on  edge,  and  covered  with  bricks  laid 
acroes ;  but  in  ordinary  high  and  dry 
Ettuatious  they  should  always  be  sunk  2 
or  3  feet  below  the  sur&ce,  and  a  cavity 
cut  that  depth  for  the  linings,  for  the 
better  retuning  the  heat,  and  for  conve- 
nience in  working.  This  pit  is  3  teet  6 
inches  below  the  gromid-level.  "The 
front  and  back  walls  are  built  in  the 
pigeon-hole  manner,  and  a  vacuity  is  left 
between  them  and  the  brick-on-eqge  divi- 
■ions.  A  atone  shelf  may  be  placed  over 
the  vacuity  at  the  back  part,  A>r  holding 
strawbenies  in  fruit,  &o.  The  lights  are 
at  an  angle  of  12°  to  the  horizon."  We 
think  this  pit  would  be  much  improved 
by  subetituting  slate  for  the  brick  be- 
tween the  bed  and  vacuity,  as  in  Atkin- 
son's pit^  already  descritted. 

Atimmn't  tuecation  pint  pit. — Hese  in 
many  respects  resemble  the  early  and 
late  fbroing  pits  of  the  same  architect, 
already  noticed.  The  walls  are  built  in 
the  pigeon-hole  fashion,  having  an  inner 
4-inch  wall  carried  up  to  within  3  feet  of 
the  top,  leaving  a  space  between  each 
which  is  covered  at  top  with  a  thin  slate, 
with  holes  in  it  to  admit  the  steam  from 
the  back  linings  into  the  atmosphere  of 
the  pit  The  steam  is  regulated  by  plugs 
in  the  slate,  and  the  walls  are  tied  together 
by  14-inch  piers  4  feet  apart,  intended  to 
strengthen  the  walls  and  support  the 
rafters  which  are  placed  over  the  centre 
of  each  pier.  The  front  wall  is  in 
like  manner  hollow,  and  also  supported 
by  similar  piers,  the  cavity  between  tbe 
Wis  in  this  case  being  left  open.  The 
fi'<Hit  wall  is  divided  into  poneb  fitted 


with  thin  tiles  set  on  edge  in  cement,  eo 
that  the  heat  of  the  linings  may  freely 
pass  through  into  the  cavity,  and  ascend 
through  it,  and  warm  the  atmosphere  of 
the  pit  This  precaution  of  excluding 
the  rank  steam  from  the  linings  from 
entering  directly  into  the  pit,  particu- 
larly during  winter,  has  its  advantages. 
The  dimensions  of  these  pits  are  as  fol- 
lows :  6  feet  9  inches  in  the  clear  of  tbe 
interior  walls  in  width,   the  back  wall 

8  feet  high,  the  front  one  5  feet ;  the  pit 
is  sunk  3  feet  under  the  ground-level, 
surrounded  by  trenches  fur  the  linings 
3^  feet  wide.     The  retaining  walls   are 

9  inches  thick,  coped  with  oak  kerbs 
I  foot  in  breadth. 

Cooper'*  pit  for  foreing   grapw  l>y  dung 
heat,  fig.  607. — This  plan  was  communi- 


cated to  the  Horticultural  Society  by 
Sir  G%OTm  Staunton,  as  the  practice  of 
the  Rev.  Blakley  Cooper,  and  has  merits 
to  claim  some  attention  even  at  this  day. 
Mr  Cooper  states  his  reason  for  adopting 
this  plan  in  the  following  words :  "  1  have 
long  thought  it  unnatural  to  force  the 
branches  of  a  vine  in  a  heated  atmosphere, 
whilst  tbe  roots  are  confined  to  a  soil 
that^  early  in  the  season  especially,  is,  if 
not  frosen,  the  very  reverse  of  hot ;  and 
I  have  presumed  it  to  be  impossible  that 
tbe  roots  could  keep  pace  in  their  growth 
with  the  branches,  and  consequently 
maintain  that  supply  of  sap  required  of 
them  by  the  foroed  and  accelerated  ad- 
vance of  the  shoots.  It  is  well  known 
that  a  cautious  and  progressive  tempera- 
ture in  the  house  can  alone  insure  success 
in  bringing  out  all  tbe  eyes ;  and  that  in 
most  cases,  when  early  forcing  is  resorted 
to,  a  few  eyes  only  on  each  shoot  con 
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be  made  to  break,  and  that  all  except 
one  or  two  of  the  leading  shoots  will  be 
weak  and  dwindling.  The  remedy  for 
this  is,  I  apprehend,  so  to  accelerate  the 
growth  of  the  roots  as  to  enable  them  to 
keep  pace  with  the  branches,  when  the 
«upply  of  sap  will  be  adequate  to  all  the 
demands  of  nature.  The  bearing  wood 
may  also  by  these  means  be  trained  to 
any  reasonable  length,  for  every  eye  will 
receive  a  due  supply  of  nutriment :  each, 
therefore,  will  break  regularly,  and  each 
make  strong  and  vigorous  shoots,  and 
consequently  be  capable  of  bearing  fruit. 
By  this  system,  too,  grapes  may  be 
brought  to  a  ripe  state  in  much  less  time  ; 
for,  instead  of  the  slow  and  cautious  pro- 
ceeding required  for  bringing  out  the  eyes 
at  the  commencement,  a  high  degree  of 
temperature  may  be  kept  up  in  the  house ; 
for,  as  the  roots  are  taking  up,  in  conse- 
quence of  then*  rapid  growth,  a  larger 
quantity  of  nutriment,  Uie  supply  of  sap 
is  more  rapid;  and  therefore  a  more  rapid 
growth  of  tiie  branches  may  be  permitt^" 
a  doors  for  introducing  the  dimg  e ; 
b  the  border  in  which  the  vines  are 
planted ;  d  d  iron  joists  supporting  a 
coveiing  of  slates ;  e  trellis  to  which  the 
vines  are  trained. 


§  2. — ^PITS  HEATED  BY  SMOKE  FLUES, 
TANKS,  HOT -WATER  PIPESf,  AND 
STEAM. 

The  idea  of  abandoning  tan  and  other 
fermenting  matter  for  the  production  of 
bottom  heat  is  no  new  feature  in  horti- 
culture, for  we  find  substitutes  employed 
towards  the  latter  end  of  the  last  centuiy, 

5  vide  section  Various  Modes  of  Heating, 
cc.) ;  and  we  find,  so  &r  back  as  1823, 
Mr  Stewart,  at  that  time  gardener  at 
YaUeyfield,  near  Culross,  growing  pines 
in  a  pit  heated  with  flues.  This  pit  was 
provided  with  a  hot-air  chamber,  from 
which  tubes  conducted  the  heated  air 
into  the  pits,  not  only  for  keeping  up  a 
proper  atmospheric  heat,  but  for  regulat- 
ing the  bottom  heat  also.  These  tubes 
had  stoppers  that  were  taken  out  or  not 
according  to  circumstances.  They  were 
placed  along  the  back  and  also  the  frx>nt 
of  the  pit,  and  were  4  feet  asunder.  It 
appears,  also,  that  prior  to  the  above  date, 
both  Mr  Kent  and  Mr  T.  A.  Knight  had 


pits  heated  upon  much  the  same  prin- 
ciple. 

It  has  been  stated  in  objection  to  pits 
heated  in  this  maimer,  that  a  dry  and 
uncongenial  heat  is  produced.  Such  is^ 
however,  not  the  case ;  for,  by  watering  the 
sand  upon  which  the  plants  are  placed, 
the  atmosphere  of  the  house  might  be 
kept  at  the  point  of  saturation,  if  desired* 

To  render  this  pit  perfect,  we  would 
suggest  the  following  improvements, — 
namely,  the  oanying  one  flue  through 
it  along  the  centre  instead  of  two,  and 
over  it  placing  a  hot-water  tank,  extend- 
ing the  whole  length  and  breadth  of  the 
pit,  or  the  making  the  water  to  circulate 
round  in  a  wooden  tank  or  gutter  alon^ 
the  front,  and  returning  in  the   same 
manner  along  the  back.    A  small  boiler 
should  be  placed  over  the  furnace,  and  in 
fact  forming  its  roof  and  sides.    By  this 
means  a  greater  length  could  be  heated 
by  one  fire ;  and,  to  prevent  loss  of  heat 
by  its  being  absorbed  by  the  surrounding 
side  walls,  we  would  suggest  that  these 
be  built  double^  having  a  vacuity  between 
to  be  filled  witii  air  in  a  quiescent  statew 
The  smaller  also  the  pit  or  air-ohamber 
is,  the  better ;  and  air  should  be  admitted 
to  it  from  without,  under  proper  r^;u]a> 
tioiL    This  supply  of  atmospheric  air  is 
to  be  admitted  through  tubes,   placed 
through  and  up  the  outer  sides  of  the 
back  and  front  waUs,  as  shown  in  many 
instances  in  this  work.    This  would  pro- 
duce a  regular  ciroulation;  and  instead  of 
the  same  air  being  made  to  pass  down 
from  the  interior  of  the  pit — ^which  it 
would  do  if  at  any  time  colder  than  the 
air  in  the  vault — and  thus  circulate  only 
the  same  air  over  and  over  again,  we  would 
have  a  constant  supply  of  puro  air  from 
without,  which  would  be  beneficial  to  the 
plants,  while  the  foul  and  heated    air 
would  escape  through  the  roof  whenever 
the  sashes  are  opened.  To  lessen  the  capa- 
city of  pits  alr^uiy  built  and  to  be  heated 
upon  this  principle,  they  may  be  nearly 
filled  with  hard  water-worn  stones  or  very 
rough  gravel. 

In  the  case  of  this  pit  we  have  hot  diy 
air  and  hot  moist  air  combined,  which, 
working  together,  will  make  a  good 
healthy  atmosphere  for  ordinary  pur-- 
poses;  indeed,  thero  will  always  be  a 
sufficiency  of  humid  air.  To  counteract 
this  when  a  drier  air  is  required,  cut  off 
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the  tircnUtitai  of  the  water  hy  stopcocks 
near  the  boiler.  The  water  in  the  tanks 
will  oool  down,  and  give  off  little  vapour ; 
while,  the  flue  heat  being  increased,  a 
Bofficient  supply  of  dry  air  will  ascend 
into  the  pit  An  opening,  with  a  door, 
should  be  plaoed  at  one  end  of  this  pit, 
to  admit  a  man  entering  to  dean  the 
flue,  as  all  flues  extending  to  a  gnat 
length  in  a  horizontal  position  very  soon 
become  choked  with  soot,  unless  coke  or 
Tery  superior  coals  be  used.  The  flue  is 
not  intended  to  heat  the  tank,  hut  to 
throw  dry  warm  air  into  the  atmoB{diere 
of  the  structure  above. 

Fig.  608  is  the  section  of  a  plant  pit, 
which  may 
Fig.  608.  ^^j^^  also  housed 
for  many 
other  pur- 
posGA.  It 
is  18  inches 
I  under  the 
I  ground -le- 
vel, and 
filled  with  suitable  material  to  the  desirvd 
level,  <m  which  the  pots  are  to  be  set 
It  is  heated  by  hot  water,  the  pipes  being 
supported  on  4^-inoh  Inick  piers.  The 
roof  is  at  an  angle  of  18°  to  the  horizon. 

Nivm't  pine  pit,  fig.  609.— These  pits 

are  Bubatantially  built,  and  weU  adapted 

Rg.  eoB. 


heatissuppliedbythe  same  means  through 
the  tubes  or  open  pilasters ;  and  that 
humidity  may  be  commanded  by  admit- 
tii^  water  into  the  tank  to  be  heated  by 
the  under  course  of  pipe  to  cause  evapo* 
ration,  to  modify  the  heat  of  the  pipea  in 
the  Twilt^  aa  well  as  to  find  its  way  into 
the  atmorohere  of  the  pit  throngiEt  the 
tubes  or  hollow  pilast«rs.  The  vault  is 
covered  with  pavement,  upon  which  ia 
placed  the  necessary  drainage  of  broken 
brickbats  to  the  uiicknesa  of  6  or  8 
inches.  Thin  turf  is  laid  on  the  drainage, 
and  on  that  the  bed  is  formed  for  Uie 
reception  of  the  plants. 

Qlatdinnin^»  melon  pit,  5g.  610.— The 
Rg.  610. 


for  genera]  purposes,  as  well  as  for  that 
of  growing  pines.  The  figure  will  fully 
explain  their  principle  without  any  length- 
ened description  :  a  a  are  hot-tnr  tubes, 
or  open  pUasters,  which  can  be  opened  car 
shut  at  pleasure ;  &  is  the  bed  of  compost, 
Ac  ;  e  e  are  hot-water  pipes  ;  d  k  the 
hot-air  chamber ;  « the  steps  and  platform ; 
/the  line  of  water;  andjrtbe  ground  lin& 
It  will  be  seen  that  bottom  heat  is 
supplied  by  means  of  hot-water  pipes  in 
the  vault  below  th«  bed,  and  that  sur&ce 


annexed  section  and  description  will  ex- 
plain  the  merita  of  this  pit,  the  invention 
of  Mr  Glendinning  of  the  Chiswiek  nnr- 
sery,  one  of  the  m(«t  intelligent  horticul- 
turists of  the  present  day.  "  It  is  heated 
by  Burbidge  and  Healy'a  boiler,  dd,  in 
section,  iron  troughs;  ee  hot- water  pipes; 
//copper  tubes  fiistened  to  the  troughs 
to  admit  steam  when  required;  y  wire 
trellis  on  which  to  train  the  plants ;  A  a 
convenient  place  for  the  growth  of  sea- 
kale,  rhubarb,  or  asparagus,  or  keeping 
tubers  of  any  kind  during  winter ;  i  cis- 
tern." — Qard.  Chron. 

This  pit  may  be  used  either  for  the 
growth  of  melons,  or,  without  any  mate- 
rial alteration,  for  young  pines,  as  the 
hot>-water  apparatus  is  so  arranged 
that  bottom  and  surface  heat  may  be 
had  together  or  separately,  as  required. 
A  layer  of  flints  or  broken  stones  is 
placed  over  the  bottom  of  the  bed,  to 
prevent  the  roots  of  the  plants  from  com- 
ing in  contact  with  the  iron  troughs ;  and 
on  t^  the  soil  is  laid.  A  cistern  is 
placed  at  one  end,  into  which  the  rain 
water  from  the  roof  is  received,  so  as  to  be 
at  all  times  in  a  fit  stat«  for  the  plants. 
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Id  principle,  if  ve  except  tiie  iron 

troughk,  this  pit  ioea  not  difiN'  &om  tliose 
in  use  in  Uie  gardens  at  Dalkeith,  erected 
in  1841;  and,  from  our  eiperience  during 
that  period,  we  can  speak  in  the  highest 
tenns  of  their  utility.  Our  pits  are  used 
for  cucumbers,  with  the  vaults  belov  the 
tanks,  &o. 

Fig;  611  shows  a  fruiting  pine-pit  by 
tho  same  author,  which  wUl  be  at  once 


understood  from  the  following  references : 
a  a  paths  ;  b  b  hot-water  pipes ;  e  perfor- 
ated copper  pipe,  by  which  water  may  be 
thrown  orer  the  pipes,  to  promote  humi- 
dity in  the  houBe  ;  d  d  stone  shelves  for 
the  growth  of  atrawbernes  in  pots,  &c  ; 
e  iron  grating  over  hot-water  pipes ;  / 
opening  for  the  admission  of  cold  air,  to 
cause  the  heated  air  to  ascend  at  the 
grating  e  from  the  pipes  at  b. 

The  Wonl9  pit,  fig.  612.    We  had  an 
opportunity  of  eiamining  this  pit  shortly 

1%.  612. 


after  its  erection,  the  details  being  kindly 
pointed  out  to  us  by  Mr  Mitchell,  who 
stated  his  principle  to  be,  obtaining  a  full 
supply  of  fresh  air  without  the  danger  of 
a  Gold  draught ;  securing  circulation  with- 
out loss  of   heat;   obtaining   sufficient 


bottom  heat;  and,  lastly,  a  supply  of 
humidity  in  projoortjon  to  the  intenul 
temperatura  The  first  is  attained  by 
opening  the  upper  sash  for  admitting  cold 
air,  which  he  concludes  falls  into  the  pas- 
sage a,  and  which,  having  to  pass  throu^ 
the  heated  vault  b,  is  in  a  proper  state 
and  temperature  to  come  in  contact  with 
the  plants.  The  way  of  securing  the 
second  will  be  seen  by  referring  to  the 
diagram,  in  which  c  is  the  flow-pipe,  i  i 
the  return  pipes  placed  in  the  vault  t. 
As  the  air  in  this  vault  gets  heated,  it  rise* 
through  the  aperture  t  into  the  pit  or 
house.  This  deficiency  is  made  good  by 
a  constant  supply  of  cold  air  from  tM 
passage  a.  Mr  Mitohell  calcnlatee  that 
upon  the  heated  air  coming  in  contact 
with  the  glass  of  the  roof  it  gets  cooled, 
and  sinks  to  the  passage  a,  and  from 
thence  again  into  the  vault,  ttiaa  keeping 
npa  constant  circulation  of  fur, — of  course 
increasing  or  decreasing  in  velocity  ic- 
cording  as  the  temperature  in  the  vault 
rises  or  falls,  and  thus  without  much  lo« 
of  heat,  as  the  same  volume  of  air  per- 
forms the  revolution.  We  apprehend  that 
a  very  considerable  improvement  mi^ 
be  made  here  by  admitting  fivsh  air  fivin 
without  the  house  into  the  vault,  regulat- 
ing this  supply  by  valves  or  otherwise  to 
suit  existing  circumstances.  No  doubt 
all  plants  are  benefited  by  motion,  how- 
ever produced,  for  we  find  such  going  on 
in  nature ;  and  motion  produced  by  me- 
chanical power,  or,  as  in  this  case,  by  a 
current  of  unequal  heated  air,  must,  to  a 
certain  extent  be  beneficial ;  but  the  same 
air  revolving  over  and  over  again  in  a 
plant-house  is  quite  analogous  to  man  ia- 
haling  the  same  air  over  and  over  again 
in  a  closely  shut  up,  ill-ventilated  room. 
Plants  derive  no  Bmall  share  of  their  sus- 
tenance from  pnre  air ;  and  why  should  it 
be  denied  in  cases  where  it  can  be  lo 
readily  afforded  them )  for  it  is  not  always 
convenient  to  open  the  top  of  the  ligbti, 
in  rainy  weather  for  instance,  or  when 
snow  is  fidling.  We  believe  that  no  one 
will  deny  that  the  best  point  to  admit 
pure  air  for  ventilation,  either  in  the 
dweUing  of  plants  or  men,  is  at  the  lowest 
possible  point,  and  the  beet  for  the  exit  of 
heated  and  impure  air  at  the  highest  put 
of  the  building.  Wo  would  suggest,  as 
an  improvement  in  this  otherwise  excel- 
lent pit,  the  admission  of  oold  air  by  ■ 
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sufficient  number  of  tubes,  as  represented 
by  the  dotted  lines  in  front  of  section 
at/. 

Heat  in  abundance  is  produced  by  the 
pipes  in  the  vault ;  while  the  requisite  de- 
gree of  humidity  is  obtained  effectively 
and  simply,  by  having  the  flow-pipe  laid 
in  a  channel  or  gutter  which  may  be  filled 
less  or  more  with  water ;  thuscombining,  to 
a  certain  extent,  the  tank  and  pipe  systems. 

Weeks  and  Da^s  pU  for  hti^water  hot- 

torn  heaiy  fig.  613. — ^Tlus  is  a  weU-contrived 

wcrfti^  P**-    Hot-water 

ried  along  the 
front,  endj^  and 
back  (a  a)  of 
the  pine-bed  to 
give  surfiice- 
heat,  while 
others  are  car- 
ried imder  the 
bed  in  a  gutter  h,  for  afibrding  bottom 
beat  The  latter  may  be  wrought  at  all 
times,  unless  a  diminution  should  arise  in 
the  temperature  of  the  atmosphere  of  the 
pit,  when  they  may  either  be  stopped  by 
stopcocks,  or  even  allowed  to  work  alto- 
getiier,  as  may  be  deemed  most  expedient 
We  need  hardly  say  that,  wherever  tanks 
or  gutters  are  used,  abimdance  of  atmo- 
spheric moisture  can  be  commanded,  by 
merely  haTing  a  few  openings  tlu^ugL 
the  bottom  of  the  bed. 

As  the  covering  over  the  gutters  is  let 
into  the  walls  at  both  sides,  tubular  open- 
ings should  be  brought  up  through  the 
floor  and  soil  to  admit  the  heat,  accom- 
panied with  moisture,  into  the  atmosphere 
of  the  pit 

Mill's  cucumber  piij  fig.  614. — ^This  very 
excellent  cultivator  has  published  in  the 
"  Gardeners*  Journal"  the  annexed  plan  of 
a  pit  of  his  invention,  of  which  the  follow- 
ing is  his  description :  **  a,  glass  sashes ; 
h,  trellis  for  plants ;  c,  bed  for  soil ;  d,  hot- 
air  chamber ;  e  e,  gutters  for  hot  water ; 
/,  chamber  for  top  heat ;  ^,  4-inch  wall ; 
h  A,  brick  on  edge  wall ;  i  «,  9-inch  tiles, 
coveriog  8-inch  gutter ;  k  k,  groimd-level ; 
/,  4-inoh  wall ;  m,  old  ship  timber."  This 
is  a  veiy  excellent  pit,  though  we  object 
to  the  use  of  timber  between  the  soil  and 
hot-air  chamber,  when  slate  or  pavement 
would  have  been  so  much  better,  as  either 
would  be  more  durable,  transmit  the 
heat   better,  and  be  provided  at  very 

VOL.  I. 


little  additional  expense.     Even  though 
the  timber  is  perforated  with  holes^  or 


Fig.  614. 


the  joints  are  left  pretty  open,  the  non- 
conducting property  of  the  wood  will  re- 
tard the  ascent  of  the  heat  to  the  roots  of 
the  plants,  which  neither  slate  nor  pave- 
ment woiild  do.  The  hot-air  cavities  at 
back  and  front,  formed  by  carrying  up  the 
two  4-inch  walls,  are,  we  think,  quite 
superfluous,  as  iron  or  earthenware  tubes 
placed  along  the  back  and  front  would 
have  answered  the  piurpose  better,  and 
saved  8  inches  of  space  within  the  pit ; 
while  they  could  have  been  furnished, 
with  stoppers  complete,  for  half  what  the 
two  4-inch  walls  cost 

To  render  this  pit  complete  for  the  pur- 
pose of  winter  culture,  for  which  it  is 
principally  intended — and  without  these 
it  cannot  be  perfect — ^hot- water  pipes  of 
3  inches  diameter  should  be  placed  along 
the  front  in  the  usual  manner. 

Eeid's  prcpdujfoHng  and  protecting  pit^  with 
tank  and  hct  water  combined — Fig.  615 
shows  an  an*angement  of  this  kind,  which 


Fig.  615. 


win  be  found  useful  in  nurseries,  and  in 
garden  establishments  where  many  plants 
are  required  for  planting  out  during 
summer,  where  it  will  be  valuable  for  pre- 
serving them  during  winter.  The  follow* 
ing  references  will  explain  its  principle. 
The  platforms  a  a  are  formed  of  pave^ 
ment  supported  on  iron  columns ;  2-inch 
hot-water  pipes  b  b  are  employed,  being 
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found  sufficient  toesdude  frost  and  damp,  pngecdng  otd;  i  inobeewitluD  the  pit, 
la  the  other  division,  one  side  is  provided  and  having  no  communicatioD  wllli  the 
with  a  pavement  platform  e,  under  which         .<:r~.  ei:_  a» 

is  placed  a  flow  and  return  4-inoh  pipe ; 
the  opposite  ude  has  a  tank  d,  in  wluch  a 
continuation  of  the  1-inch  pipes  ia  laid, 
which  warms  the  water  around  them  j  the 
tank  is  "  covered  with  two  layers  of  pan- 
tiles, the  upper  tiles  covering  the  joints  of 
tlie  lower,  which  are  laid  on  pieces  of  iron 

Elaoed  9  inches  apart    The  tiles  are  not 
dd  in  mortar,  so  that  there  is  always  a 
nice  moisture  in  the  plunging  material. 
In  the  event  of  too  much  moisture  occur- 
ring, the  water  b  drawn  off  the  tank,  and    general  oavitiee  in  the  dde  walls :  in  these 
the  heat  arising  from  the  pipes  soon  dries    a  cavity  is  left  both  at  top  and  bottom, 
it  up;  in   fiict,   the  regulation  of   the     Along  the  centre  of  the  pit  a  flue  of  brick 
moisture  is  under  perfect  control,  as  the  ~     gj- 

Iiipe  may  be  only  hsif  covered,  or  more  or  ^' 

es^  as  may  seem  advisable,  and  the 
moisture  will  be  in  proportion.  The 
boiler  ia  at  the  centre  of  one  end,  and 
works  one  or  both  pita  as  may  be  re- 
quired."— Gard.  CAron. 

One  essential  &ult  occurs  in  this  pit, 
namely,  having  the  pavement  shelves  let 
into  tie  side  walls.  This  should  not  be, 
as  we  have  already  more  than  once  ob- 
served both  in  regard  to  pits  and  green- 
houses. The  heat  of  the  pipee  or  fluea 
£  laced  under  such  shelves  is  prevented  > 
■om  rising  upwards  at  those  vet?  parts 
where  it  is  most  required,  namely,  close 
to  the  side  walls.  Such  an  arrangement 
also  conducts  the  cold  in  winter  &om  the 

ude  walls  along  the  pavement,  and  not  on  bed,  d,  is  carried,  2  feet  broad,  and 
unfrequently  destroys  the  plants.  All  1^  feet  in  depth,  with  openings  at  its 
shelving  like  the  above  should  be  kept  bottom,  e,  corresponding  with  those  in 
clear  of  the  walls  from  two  to  three  the  pillars  along  Uie  front  of  the  pit,  and 
inches;  yet,  strange  to  say,  this  is  an  also  with  those  in  the  back,  the  openings 
error  almost  invariably  fallen  into  by  in  the  latter  being  just  below  the  level 
builders.  of  the  top  of  those  in  the  frvnt     Then 

Rogerf  pit. — The  following  plan  has  openings  are  to  be  all  connected  by  flues 
been  suggested  by  Mr  Rogers,  of  Seven-  or  tile-drains.  The  hotr-water  pipes  ue 
oaks,  Kent,  for  a  pit  combining  in  itself  to  be  laid  along  the  centre,  as  shown  in 
both  top  and  bottom  heat,  accompanied  plan  and  section,  but  somewhat  elevated 
with  the  requisite  degree  of  humidity  above  the  floor  on  which  they  are  placed, 
neccssaiT  for  such  structures.  and  covered  over,  about  9  inches  above 

Fig.  616  is  a  section  of  the  pit,  sup-  their  upper  sur&ce,  with  slate  slabs 
posed  \/o  be  built  entirely  above  the  three  quartets  of  an  inch  in  thicknesa 
ground-level.  The  walb  are  hollow,  and  The  communicating  openings  between 
formed  of  brick  on  edg^  with  a  view  to  the  flue  in  which  the  pipes  are  laid  and 
economise  material.  the  hollow  pillars  of  the  back  wall  should 

.  Fig.  617iBtheground-plan,a(marking  be  3  inches  below  the  top  of  the  nid 
the  sectional  line.  flue,  to  act  as  chambers  to  retain  heated 

The  details  are  as  follows :— Under  each  wr.  The  boiler  is  to  be  placed  at  one 
raAer  is  carried  xxg  a  hollow  pillar,  veee,    end  of  the  pit,  unless  so  situated  as  to  be 
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heated  from  a  boiler  adjoining.  The 
spaces  /  between  the  hot-water-pipe 
flue  and  the  back  wall,  are  to  be  made 
solid  with  earth  and  rubbish,  so  aa  to 
form  a  good  foundation  to  the  connecting 
openings  or  flues  to  be  laid  on  top  of 
them.  Those  between  the  said  flue  and 
the  front  wall,^,  should  be  filled  with 
hardy  dry,  open  materials. 

In  fitting  this  pit  for  the  reception  of 
plants,  the  space  between  the  hot-water- 
pipe,  flue,  and  the  front  wall  of  the  pit>  as 
well  as  the  whole  surface  of  the  pit  over 
the  flue,  and  the  space  between  it  and 
the  back  waU,  should  be  covered,  as 
shown  in  the  section,  with  stones^  brick- 
bats, or  coarse  gravel,  to  the  depth  of  not 
less  than  12  inches.  Over  this,  if  for 
melons  or  cucumbers,  is  to  be  placed  a 
layer  of  tur^  with  the  green  side  under- 
most»  and  over  it  the  necessary  com- 
post, h.  If  the  pit  is  intended  for  pines 
in  pots,  or  other  plants,  then  gravel  or 
coal  ashes  may  be  substituted. 

<<  By  this  arrangement  it  will  be  per- 
ceived,** says  Mr  Rogers,  (in  his  commu- 
nication on  the  subject  to  the  ^'  Gar- 
deners* Magazine,")  *^  three  things  are 
attained — ^bottom  heat,  top  heat,  with  an 
atmosphere  constantly  moist,  and  finally, 
a  constant  circulation  of  air.  Unless  I 
am  much  mistaken,  supposing  the  pit  to 
be6feet  wide,  and  3  feet  high  at  back,  and 
1  foot  3  inches  in  front  above  the  mould, 
the  whole  atmosphere  of  such  a  pit  would 
pass  through  the  flue  once  in  eveiy  two 
minutes  when  the  apparatus  was  in  full 
work,  thus  producing  a  constant  and 
vigorous  droulation.  Farther,  if  it  be 
desired  to  change  a  portion  of  the  air 
continually,  smsJl  apertures  to  the  out- 
ward air  may  be  made  in  the  front 
descending  flues:  a  small  portion  of 
fresh  air  will  then  pour  in,  continually 
mingling  with  the  descending  air,  and 
ascending  heated  into  the  pit,  supplying 
the  place  of  that  which  will  escape 
through  nnputtied  laps  and  various  cre- 
vices. The  internal  areas  of  the  pilaster 
flues  should  not  be  less  than  6  inches 
square,  which  they  may  be  according  to 
the' proposed  plan;  and  the  cross  flues 
and  apertures  into  the  pit  must  have  the 
same  area.  If  it  be  found  that,  with  this 
area  or  apertures,  the  heat  produced  by 
the  pipes  is  brought  up  too  rapidly,  not 
having  sufficient  bottom  heat,  and  over- 


heating the  top,  these  apertures  may  be 
diminished.  If  they  be  too  small,  an 
inequality  will  arise  between  the  tempe- 
rature of  the  back  and  front  of  the  pit, 
caused  by  an  excessive  difference  of  the 
ascending  and  descending  air.  Tlie  total 
heat  brought  up  will  be  the  same ;  for  as 
the  heat  increases,  the  velocity  with  which 
the  air  will  aj«3end  will  increase  also  j  but 
if  apertures  of  the  size  above  recom- 
mended be  employed,  there  will  not  be 
2^  difference  between  the  front  and  back 
of  the  pit  In  order  the  better  to  dis- 
perse the  ascending  currents,  it  may  be 
well  that  the  aperture,  instead  of  opening 
direcUy  into  the  pit,  should  have  a  semi- 
cylindrical  draining-tile  placed  in  front 
of  it,  to  throw  its  draught  right  and  left ; 
but  this  is  an  unnecessary  refinement; 
a  pair  of  4-inch  pipes  wiQ  be  found  suffi- 
cient for  cucumbers  and  melons,  orpines, 
in  a  6-foot  pit."  Regarding  the  tempe- 
rature thus  secured  by  two  pipes,  Mr 
Rogers  candidly  observes  that  it  may  be 
insufficient  "  for  early  forcing,"  and  con- 
sequentiy  for  hot  pits  during  the  winter. 
He  very  properly  suggests  the  employ- 
ment of  four  instead  of  two  pipes ;  but 
we  apprehend  that  if  a  nozzle-pipe  were 
attached  to  the  boiler,  and  if  tiie  flue  in 
which  the  pipes  are  placed  was  rendered 
water-tigh^  so  aA  to  constitute  a  tank, 
temperature  enough  would  be  attained 
without  going  to  the  expense  of  the  extra 
set  of  pipes;  and  such  an  arrangement 
would  give  out  a  &r  more  genial  and 
humid  heat 

In  this  pit,  as  well  as  in  most  others 
heated  by  hot  water,  it  quite  clearly 
appears  tiiat  much  of  the  heat  of  the 
furnace  must  be  lost  by  escaping  at  the 
chimney-top.  We  see  no  reason  why  this 
heat,  after  passing  the  boiler,  should  not 
be  turned  to  advantage,  by  being  made 
to  pass  along  in  a  smoke-flue,  under 
the  heated  air-flue,  in  the  chamber  / 
To  effect  a  complete  command  of  heat 
in  this  otherwise  excellentiy  contrived 
pit,  we  think  it  would  be  requisite  to 
carry  a  tank  along  the  flue  d,  and  also 
the  smoke-flue  in  space  /  as  already 
alluded  to.  With  such  an  alteration,  we 
think  this  would  be  one  of  the  best  pits 
which  has  come  under  our  notice.  At 
all  events,  as  constituted  by  its  intelligent 
author,  it  is  at  present  deficient  in  the 
command  of  heating  power. 
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The  inventor  of  this  pit  remarks,  that 
objections  may  be  made  to  his  plan,  as, 
^  that  the  ascending  flues  should  be  at 
the  firont  rather  than  at  the  back,  lest 
the  upper  part  of  the  pit  should  be 
warmer  than  the  front  The  extreme 
rapidity  of  the  circulation  ahieady  alluded 
to  is  a  complete  answer  to  this  objec- 
tion; but  further,  any  other  arrange- 
ment of  the  circulation  than  that  above 
suggested  would  be  prejudicial,  and  lead 
to  precisely  the  opposite  results  to  those 
intended.  In  the  first  place,  instead  of 
a  gi^^at,  there  should  be  but  a  small 
di&rence  between  the  ascending  and 
descending  columns,  and  consequently  a 
much  slower  circulation.  In  the  next 
place,  if  the  descending  flues  were  at  the 
bottom  of  the  back  instead  of  at  the  front, 
and  the  heated  air  entered  at  the  front, 
it  would  immediately  rise  to  the  upper 
part  of  the  pit,  and  there  accumidate  its 
heat,  while  ^e  whole  sur&ce  occupied  by 
the  plants  would  be  covered  by  the 
coldest  air.  Moreover,  the  earth  at  the 
back  being  always  higher  than  the  front, 
the  coldest  air  would  not  flow  away  to  be 
repeated,  but  would  lie  all  along  the 
front  of  the  pit,  and  scarcely  circulate  at 
all;  whereas,  by  the  arrangement  pro- 
posed, the  coldest  air  will  always  descend 
to  be  heated,  while  the  influx  of  warm 
air,  constantly  encountering  the  warmest 
air,  which  has  risen  to  the  top,  will  beat 
it  down,  and  mingle  it  with  that  below. 
This  is  perhaps  theory,  but  it  is  theory 
based  on  experience;  and  I  have  no 
hesitation,"  he  says,  '<  in  saying  that  such 
would  be  the  effects." 

Olendinnin^g  pit,  heated  aeaording  to 
Mr  (h^Mtfe  system, — ^The  pit  of  which 
fig.  618  is  a  cross  section  was  designed 


Fig.  6ia 


by  Mr  Glendinning,  of  Chiswick,  to  whose 
taste  and  judgment  in  all  that  relates  to 


garden  architecture  we  have  more  than 
once  alluded  in  the  foregoing  pages.  The 
plan  of  this  pit  was,  we  are  informed  by 
Mr  Glendinning,  in  "  (hardeners'  Maga- 
zine," voL  xvii.  p.  58,  made  out  for  His 
Grace  the  Duke  of  Somerset  The  plan 
is  so  clear  that  we  need  not  attempt  its 
description,  fiuiiher  than  by  giving  the 
note  of  reference  accompanying  the  origi- 
nal plan.  *'  a  a,  glass  roof;  b,  bark  pit; 
c,  back  path ;  d,  pit  for  dung  lining ;  e, 
drain ;/,  hinged  cover  of  ledgered  boards 
to  protect  the  dung  from  the  rain  and 
wind ;  g,  ground-line ;  A,  suspended  shelf 
for  strawberries  in  pots ;  t,  slate  shelf  for 
pots;  k,  stink-trap  communicating  with 
the  cross-drain,  ^  which  leads  to  main 
drain ;  m,  Corbett's  hot-water  apparatos; 
n,  hollow  wall  of  bricks  on  edge."  This 
will  be  seen  at  a  glance  to  l^  a  pit  of 
great  merit  and  u^ty.  The  linings  of 
dung  in  front  will  not  only  throw  in  heat, 
but  also  that  genial  and  invigorating  kind 
of  atmosphere  in  which  the  inmates  of 
all  pits  seem  to  delight ;  and  much  as  we 
could  wish  to  see  dung  applied  to  the 
enrichment  of  the  soil — its  i^  and  In- 
timate use — still  we  are  not  blind  to  its 
great  utility  in  its  application  to  forcing 
purposes.  As  the  back  part  of  the  roof 
is  glazed,  we  think  the  introduction  of 
shelves  under  it  good,  as  they  in  no  way 
interfere  with  the  plants  in  the  main  bed. 
The  hot-water  gutter  behind  gives  out 
heat  in  the  part  generally  coldest,  and 
equalises  the  degree  of  humidity  in  all 
parts  of  the  house.  The  drainage  is 
efficient ;  and  we  may  here  remark,  that 
this  very  important  accompaniment  is 
more  fuUy  attended  to  in  the  designs  of 
Mr  Glendinning  than  in  those  of  any 
other  garden  architect — a  convincing 
proof  of  his  practical  acquaintance  with 
the  subject 

Mitcheirs  farcing-pU,  figs.  619,  620.— 
The  annexed  cuts  represent  two  ranges  of 
pits  of  a  very  economic  character,  erected 
at  Somerton  Erleigh  by  Mr  Josiah  Mit- 
chell, from  his  own  designs^  with  whidi 
he  has  kindly  favoured  us^  accompanied 
by  the  following  description:  "  Tley 
are  heated  by  hot  water,  one  hoiler 
serving  the  two  pits^  and  supplying  them 
with  both  bottom  and  atmospheric  heat 
The  heat  in  each  pit  is  regulated  to  Bait 
circumstances,  by  slides  contained  in 
the  stopping-off  boxes,  marked  y  in  the 
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zround-pkn.    I  am  of  opinion  that  these  liable  to  get  out  of  order.    The  boiler  has 

llides  are   superior  to    the  tsItos  com-  a  flue  paamng  through  its  centre,  and 

monly  used,  for  they  are  more  wmple  round  the  two  sidea.    It  is  very  powerful, 

iu  constniction,  easy  to  manage,  and  less  and  requires  but  little  fuel  to  heat  it 

Fig.  ei9. 


"  In  the  longitudinal  section,  fig,  620,  circulation  of  air  in  the  pit  upon  vhich 

you  will  see  how  I  have  attempted  to  it  acta.    The  bottom  of  the  pit  has  a  fall 

make  use  of  the  '  Pohnaise '  for  tie  pur-  of  6  inches  towards  the  cud  at  which  the 

pose  of  economising  heat,  and  cauaing  a.  boiler  is  placed.     From  this  lowest  part 


an  air-drain  is  taken,  first  downwards,  "  This  circulation  of  air  tends  to  keep 

then  up  the  bat^  of  the  boiler,  into  an  up  a  constant  movement  in  t^e  atmo- 

air-chamber  above  it,  and  is  then  oon-  sphere  of  the  pit,  and,  at  the  same  time, 

neoted  with  the  hoUow  in  &e  back  wall,  conveys  the  beat,  which  would  otherwise 

When  the  fire  is  lighted,  and  the  air  in  be  absorbed  by  the  bricks  and  mortar 

contact    with    the  boiler,  &c.    becomes  which  surround  the  furnace  and  boiler, 

heated,  in  obedience  to  a  natnial  law  by  into  it     It  is  the  common  practice,  when 

which  it  is    governed,    the    heated  air  tanks  are  used,  to  place  the  coven  c/om 

anceods,  and  the  cold  air  presses  up  to  down  on  the  top  of  the  tanks.     In  these 

take  its  place,  and  BO,  in  its  turn,  becomes  pits  the  tanks  are  of  ^inch  cast-iron, 

heated,  and  ia  again  thrown  into  the  pit,  15  inches  across  at  the  top,  and  9  inches 

at  the  opexaagji  in  the  back  waU.  at  the  bottom,  with  3  inches  of  a  bevel 
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oa  each  side ;  tbe  covers  are  of  slate, 
cemented  bo  as  to  prevent  the  vapour 
from  rudng  up  through  the  soil,  and 
nused  3  inches  from  the  top  of  the  tank, 
BO  that  the  vapour  of  uie  hot  water 
comes  in  contact  with  the  whole  of  the 
under  surface  of  the  bed ;  and  the  bottom 
heat  from  one  end  of  the  bed  to  the 
other  is  nearly  equal ;  whereas^  when  the 
coveiB  are  close  down  on  the  tanks,  the 
heat  is  very  unequaL  Into  the  vapour- 
obambers  four  pipes  were  introduced  for 
the  purpose  of  admitting  vapour  when 
required  in  the  pits.  The  covers  of  these 
pipes  ore  a  piece  of  l-inch  thick  wood, 
made  to  project  about  half  an  inch  over 
the  pipe  all  round  :  two  holes  are  bored 
through  the  wood,  even  with  the  ituide  of 
the  pipe,  and  opposite  one  another  j  then 
a  piece  of  strong  wire,  a  foot  long, 
is  doubled,  and  an  end  pushed  through 
each  hole,  until  the  double  of  it  forms 
a  handle,  and  the  two  legs  below  a 
spring  which  presses  ag^nst  the  sides  of 
the  pipe,  and  keeps  the  lid  at  any  height 
to  which  it  may  be  raised,  and  thus 
prevents  the  hot  vapour  from  ascending 
directly  to  the  foliage  of  the  plants  and 
scorching  them. 

"  The  ventilation  of  the  back  pit  ia  the 
only  other  thing  to  which  I  will  direct 
your  attention.  The  back  wall  is  hollow, 
1  foot  8  inches  deep,  with  the  brioks 
thrown  across  it  to  keep  the  wall  strong. 
The  ventilators  for  the  admission  of  air 
on  the  outdde  are  placed  on  the  bottom 
of  the  hollow  wall ;  and  where  the'  air  is 
to  enter  the  pit,  the  holes  are  at  the  top 
of  the  hollow.  Now,  the  cold  air,  when 
admitted  below,  is  obliged  to  travel  to  the 
right  and  left,  as  shown  by  the  arrows  in 
the  wail,  and  at  the  same  time  rises  a  little 
before  it  can  enter  the  pit ;  and  in  conse- 
quence of  this  hollow  wall  being  con- 
nected with  the  hot-air  chamber,  it  is 
always  iuU  of  warm  air,  so  that  the  fi^h 
cold  air  gets  the  chill  taken  off  it  before 
entering  the  pit" 

fieferences  to  the  letters  marked  on  the 
plan :  aaaa  tanks, 6 stoke-hole,  e  ash-pit, 
d  hot-tur  chamber,  «  cold-air  drain. 

DaUuxth  proptu/aling-pit. — The  an- 
nexed section,  fig.  621,  and  ground-plan, 
fig.  623,  exhibit  this  pit.  It  is  connected 
with  a  bulb-pit  at  a,  ground-plan,  which 
shows  the  flow  and  return  hot-water  pipe 
taking  the  water  to  the  tanks  b  S  from  the 


boiler,  which  is  placed  in  the  divinon 
between  bc^  pits,  as  seen  in  the  follow- 


ing fig.  623,  and  at  c  in  fig.  622,  which 
represents  the  flow-pipe  from  the  Bsme 
boiler,  the  return-pipe  being  under  it,  w 


Fig.  622. 


seen  in  the  section,  both  being  placed  in 
a  space  separating  the  tank  from  the  front 
walL  The  intention  of  the  tanks  is  to 
supply  bottom  heat  to  a  bed  of  sand  in 
which  cuttings  are  planted,  or  pots  set  or 
plunge*!,  when  bottom  heat  is  required. 
The  other  pipes  extend  the  whole  length 
of  the  pit,  for  producing  atmospheric  beat 
The  tank  extends  about  three-fourths' of 
the  whole  length,  leaving  the  remainder 
at  e  without  bottom  heat,  being  used  fat 
hardening  off  newly-potted  plants,  ^ 
Under  this  space,  mould,  san^  and  pots 
are  kept  for  use.  The  tanks  are  of  brick 
and  cement,  covered  with  Welsh  slaiss, 
and  having  a  frame  of  wood  10  inches 
deep  all  round  to  keep  in  the  sand  et 
plun^g  material  A  shel^  /,  ia  placed 
along  the  fivnt,  which,  being  somewhat 
shaded,  is  used  to  set  newly-potted-oft 
plante  upon ;  while  another  is  suspended 
from  the  roof  jr,  and  runs  along  the  beck 
for  those  pretty  well  established  in  the 
pots.  These  pita  are  sunk,  as  will  be  sew 
by  the  ground-lines  k  k.  They  are  6  &et 
wide  within,  and  seven  feet  hi^  at  the 
back,  and  are  entered  at  the  end  at  %■ 
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The  water  re-enters  the  boiler  from  the 
tank  by  descending  through  a  pipe,  the 
orifice  of  which  is  leyel  with  the  floor  of 
the  tank  at  i. 

Dalkeith  bulb-pU,  figs.  623  and  624,  is 
in  size  and  arrangement  similar  to  the  last^ 

Fig.  623. 


only,  instead  of  a  bed  of  sand,  the  pots 
stand  on  the  slates  which  cover  the  tanks. 
a  shows  the  stair  leading  down  to  the 
passage  from  the  back,  h  the  chimney, 
e  stoke-hole,  d  pipe  for  supplying  the 
boiler  and  pipes  with  fresh  water,  t  the 
gauge-pipe,  the  external  orifice  of  which 
is  level  with  the  full  height  of  the  water 
within,  so  that,  when  tiie  water  flows 
from  it  in  charging,  it  is  certain  that 
boiler,  pipes,  and  tanks  are  fulL  This 
pipe  is  left  open,  so  that,  should  the  water 
expand  from  being  over-heated  or  too  full, 
it  finds  a  ready  escape.    Fig.  624  is  a 

Fig.  624. 


section  across  the  fdmaoe  a  and  boiler  (. 
showing  also  the  flow  and  return  pipes 
tdvcL  front,  and  also  the  supply-pipe  «. 
In  the  first  instance,  the  slate  covering 
extended  from  the  passage  across  the  pit 
over  the  tanks  and  hot-water  pipes,  and 
was  let  3  inches  into  the  front  walL  This 
was  found  not  to  answer  the  purpose,  as 
the  pipes,  being  covered,  gave  Utile  heat 


to  the  atmosphere.  We  have  since  had 
them  altered,  laying  the  pipes  bare,  and 
the  top  of  the  cavity  in  which  they  are 
being  left  open,  which  gives  us  sufficient 
top  heat,  and  at  same  time  counteracts 
the  efiects  of  too  much  damp. 

The  stoke-hole  p  is  behind,  and  wholly 
sunk  under  the  ground-level;  it  is  cov- 
ered with  a  door,  and  descended  to  by 
steps.  There  is  a  space  also  arched  over 
for  keeping  the  supply  of  coal  The 
chimney,  being  carried  up  10  feet,  is  not 
shown  at  full  height  in  section,  and  is 
finished  with  a  cannon-shaped  chimney- 
pot. 

Dalteith  cucumber-pit  is  nearly  upon  the 
same  principle  as  the  propagating-pit  In 
it  we  also  found  that  covering  the  hot- 
water  pipes  in  front  induced  an  insuffi- 
ciency of  atmospheric  heat ;  we  therefore 
have  removed  the  pavement  on  top  of 
the  tank,  and  replaced  it  with  other 
stones  9  inches  narrower,  which  we  find 
of  great  advantage.  Under  the  bed  of 
soil  is  the  tank  covered  with  Caithness 
pavement  Along  the  back  of  the  bed 
are  placed,  4  feet  apart^  small  tubes, 
through  which  water  is  occasionally  poured 
to  reach  the  roots,  instead  of  applying  it 
on  the  surfiioe  of  the  bed.  Under  &e  soil 
is  placed,  immediately  above  the  pave- 
ment, a  drainage  of  broken  pots  3  inches 
in  depth.  The  cucumbers  are  trained 
under  the  glass  to  a  trellis  of  small  cord, 
so  that  it  may  be  cut  to  pieces  when  any 
of  the  larger  branches  of  the  plants  are 
to  be  removed.  The  fruit,  when  set,  are 
placed  in  glass  tubes,  which  are  suspended 
from  the  roof  Under  the  tanks,  which 
are  supported  upon  flat  brick  arches,  are 
forced,  diuing  winter,  sea-kale,  rhubarb, 
<Sz;c.  These  openings  are  furnished  with 
doors  which  exclude  the  light,  and  the 
sea-kale  is  thus  blanched  without  trouble. 

Dalkeith  nursing  pine-pit, — ^This  pit  is 
heated  by  hot  water  in  the  usual  manner, 
with  a  bed  of  leaves^  into  which  the  plants 
are  plunged.  It  forms  a  continuation  of 
the  cucumber  pit  last  described.  We 
may  here  observe  that  the  four  pits  last 
noticed  are  6  feet  wide  in  the  clear — a 
width  we  would  not  have  adopted,  had  it 
not  been  that  the  sashes  were  at  first 
made  for  another  purpose;  and  had  ii 
not  been  for  local  circumstances,  we  wotdd 
have  ranged  them  fi*om  north  to  south, 
instead  of  from  east  to  west^  and  made 
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them  in  the  span-roofed  form.  A  glance 
at  the  ground-plan  of  this  garden  {vide 
Plate  V.,)  will  show  the  propriety  of 
this  arrangement. 

Dcdkeith  succession  pine-pits, — ^These  pits 
are  exactly  similar  to  the  last,  only  that 
they  are  10  feet  wide  within,  and  about 
10  feet  deep  at  the  back,  and  are  tilled 
more  than  half-way  up  with  leaves,  into 
which  the  plants  are  plunged.  They  are 
sunk  under  ground  like  the  former.  The 
walls  are  of  9-inch  brickwork,  wrought 
solid,  and  coped  with  wood  on  the  back 
walls,  and  with  stone  on  the  front,  as 
the  latter,  being  more  liable  to  be  affected 
by  damp,  either  from  rain  without  or 
condensation  within,  would  be  liable  to 
decay,  if  of  the  former  material.  They 
are  provided  with  water-gutters  in  fronts 
as  are  all  the  buildings  in  the  garden,  for 
the  collection  of  rain-water,  and  keeping 
the  buildings  dry.  They  are  heated  by 
4-inch  hot-water  pipes  placed  along  the 
front,  the  boilers  being  placed  in  the 
centre  of  the  ranges,  the  water  flowing 
from  them  to  the  right  hand  and  to  the 
left  They  are  thoroughly  free  from  damp 
within,  aj9  the  ground  they  are  sunk  in  is 
a  sharp  alluvi^d  gravel. 

We  would  no  doubt  have  tanked  all 
these  pits,  to  save  the  time  and  expense 
of  collecting  leaves  for  them  ;  but  in  that 
case  the  pits  would  have  been  of  a  perma^ 
nent  depth;  and  as  the  plants  extended  in 
height,  they  would  get  broken  by  coming 
against  the  glass.  This  is  avoided  by 
their  being  pl\mged  in  leaves,  as,  when 
the  plants  touch  the  glass,  they  are  taken 
out,  and  the  depth  of  leaves  reduced, 
which  could  not  very  readily  be  done  by 
the  tank  mode  of  heating,  imless  the  floor 
they  stood  on,  or  the  roof  above  them, 
could  be  elevated  and  depressed  by  ma- 
chinery— ^both  of  which,  although  quite 
possible,  would  render  them  complicated, 
and  liable  to  derangement 

Pelvilain^s  pine-pits, — M.  Pelvilain  was 
one  of  the  gardeners  to  the  late  King  of 
the  French  at  Meudon  near  Paris,  and  his 
success  in  the  cultivation  of  pines,  of  late 
years,  has  been  reported  as  being  extrar 
ordinary.  When  we  knew  something  of 
Frenc7gardening.  and  wer«  in  tKbit 
of  seeing  it  practised,  we  used  to  consider 
a  French-grown  queen  pine  of  2  or  3 
pounds'  weight  extra  good.  However,  it 
is  not  with  the  culture,  but  the  means 


employed,  so  &r  as  structures  are  con- 
cerned, that  we  have  at  present  to  deaL 

We  have  not  been  in  Paris  since  the 
pine  rewMion  took  place,  therefore  we 
must  take  the  description  and  illustration 
of  the  Meudon  pits  from  those  who  have 
been  there.  We  are  informed  by  ''  Mira- 
bile  Dictu,"  a  correspondent  in  "The 
Gardeners*  Chronicle,"  that  M.  Pelvilain's 
pits  for  young  plants  are  frames  or  wooden 
boxes.  "These  boxes,"  he  says,  "are  sup- 
ported by  piers  of  wood  about  2^  feet 
above  the  ground.  The  under  portion  of 
the  boxes  is  lined  with  old  ship-timber, 
laid  as  close  as  possible  to  prevent  the 
ingress  of  steam,  and  also  to  keep  the  soil 
in  which  the  pines  are  planted  from  mix- 
ing with  the  stable  litter  which  is  em- 
ployed in  heating  them."  The  heat  is 
applied  in  shape  of  linings  of  hot  dung 
round  the  sides  of  the  pits,  and  the  same 
material  placed  in  a  vault  under  the  beds, 
but  from  which  it  is  also  carefully  sepa- 
rated by  a  flooring  of  boards,  upon  which 
the  soU  is  laid  in  which  the  pines  are 
planted,  M.  Pelvilain  making  it  a  prin- 
ciple to  exclude  ammania  and  aU  other  ^ases 
from  entering  his  pits.  Now,  we  have 
hereto  confess  our  ignorance  how  heat, 
in  degree  to  be  at  all  useful  to  the  plants 
within,  can  penetrate  through  the  closely- 
boarded  sides  and  bottoms  of  these  pit& 
With  the  principle  of  these  pits  we  do 
not  quarrel,  but  with  the  material  used 
For  why  not  use  slate,  thin  pavement,  or 
even  plates  of  thin  iron,  all  of  which  are 
conductors  of  heat,  while  timber  is  quite 
the  reverse  ?  Or  why  not  use  Baldwin's 
pitcf,  page  432,  which  are  all  also  of  wood, 
that  portion,  however,  which  separates 
the  dung  lining  from  the  dung-bed  being 
of  open  timber-work,  for  the  purpose  of 
more  readily  admitting  the  heat!  To 
separate  the  mould-bed  from  the  heated 
dung  underneath  with  thick  boarding  is 
the  height  of  folly ;  and  no  man  having 
the  slightest  knowledge  of  the  proper- 
ties of  heat,  or  of  the  non-conducting 
power  of  timber,  would  do  so.  Kthe 
exclusion  of  ammonia  and  other  gases 
is  the  only  object  in  view,  surely  slate^ 
tiles,  pavement,  or  metallic  plates,  would 
answer  as  welL  Taking  these  pits  as  a 
whole,  we  consider  them  as  the  very  wont 
that  could  possibly  be  conceived 

The  fruiting  pits  are  thus  described  in 
"  The  Gardeners'  Chronicle : "— "  M.  Pelvi- 
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lain  has  four  fruiting  pits,  which  are 
heated  with  hot  water  and  stable  litter 
combined — the  stable  litter  for  bottom 
heat,  aud  the  hot  water  for  sur&oe  heat" 
KlereD  lights  (each  light  is  4  feet  i  inches 
wide)  form  the  largest  fruiting  pit,  of 
whiidi  figB.  62S  and  626  are  Beotiona.  In 
fig.  625  is  shown  the  manner  in  which 
PSg.  625. 


access  b  had  to  the  hotbed.  Fig.  626 
shows  the  entrance  and  the  flimace,  with 
a  side  Tiew  of  the  pit    a  fomaoe,  b  bot- 
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that  add  18  or  SO  inches  for  the  depth  of 
the  soil,  which  conaiHtB  entirely  of  pure 
peat,  with  abundance  of  white,  sharp, 
sparkling  sand — such,  for  eiampl^  as 
would  be  preferred  for  heaths.  The  bot- 
tom heat  is  r^pilated  by  the  drains  y, 
which  are  opened  when  the  heat  is  too 
strong,  and  shut  when  it  is  too  low. 

AtMnton't  meeettion  pitte-pitt  with  hot 
water  and  dung  timngi  eoatbmed. — Figs. 
627  and  628  represent  an  excellent  range 
of  pits  upon  this  principle.    This  pit  ia 


Fig.e27. 


water  JHpee,  e  chimneT,  d  concealed  pit  to 
get  at  the  hotbed,  e  hotbed,  /  door,  which 
b  shut  up  after  the  stable  litter  has  been 
remored;  ^  air-holes,  furnished  with  a 
corer  to  regulate  the  bottom  heat^  A 
bed  Sited  with  peat  soil,  in  which  the 
pines  are  planted ;  i  iron  bar,  supporting 
boards  to  hold  the  peat  soil ;  i  foo^th, 
I  door,  m  water-cistern,  n  shelf  for  straw- 
berries,  o  ground  line,  p  iron  railings  for 
hanging  the  straw  mattinga  upon,  which 
serve  to  cover  the  pita.  Ventilation  is  given 
in  the  usual  way,  by  lifting  np  the  lights. 
H.  Pelvilain's  pits  are  narrow,  admit- 
ting only  of  three  rows  of  plants.  Their 
depth  must  be  r^ulat«d  by  the  height  of 
the  plants  to  be  grown  in  them ;  and  to 
VOL.  I. 


70  feet  lon^  and  divided  into  two  com- 
partments. It  b  heated  by  means  of  dung 
LningB  placed  all  round,  and  also  by  hot 
water,  as  well  as  by  the  tan  or  leaf  bed  in 
which  the  plants  are  plunged.  Although 
somewhat  roorecompucatM  and  expensive 
in  erection  and  working  than  a  tank  pit 
of  the  some  size  would  be,  still  it  has  ad- 
vantages that  few  pita  of  ite  day  had ;  and 
where  stable  litter  is  abundant,  it  may  be 
advantageoualy  used,  as  the  pit  and  limnga 
win  be  often  sufficient  to  keep  np  the  neees- 
saiy  temperature,  and  the  hot  water  can 
be  applied  when  these  decUne.  When 
the  UningB  are  covered  over,  the  whole 
has  a  neat  and  compact  appearance.  The 
section  fig.  628  is  drawn  to  a  larger  scale 


than  the  ground-plan  and  elevatjoa;  but  as 
a  scale  is  attach^  to  each,  the  dimenmons 
m^  be  accurately  enough  taken. 

Fig.  629  b  a  section  of  melon   or 

cucumber  pits,  ad^ted  to  those  shown  in 

grouud-pl^  of  kitchen  gardens,  maik- 

ei  mmmm,  fig.  21.     They  are  8  feet 

St. 
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wide,  which  will  afford  a  scale  for  the 
other  parts.     They  are  heated  by  hot- 
Fig.  629. 


water  pipes  to  afford  atmofipheric  heat 
These  are  placed  in  a  space  between  the 
side  of  the  tank  and  the  front  wall,  the 
lower  or  return  pipe  resting  on  the  pave- 
ment or  slate  covering  of  &e  tank.  The 
sides  of  the  front  wall  and  tank  being  water- 
tight as  well  as  the  bottom,  water  may  be 
let  in,  so  that  the  lower  pipe  may  be 
partly  or  wholly  covered,  to  give  greater 
humidity  to  the  pits.  If  dry  heat  is  de« 
sired,  the  water  is  to  be  withdrawn.  The 
ventilators  bb  are  placed  along  both  sides 
of  these  pits,  so  that  the  atmospheric  air 
may  be  warmed  before  reaching  the  plants. 
Bottom  heat  is  obtained  by  tanks  of  hot 
water  placed  under  the  beds  in  which  the 
plants  are  set  The  shoots  are  trained  to 
a  trellis  under  the  glass.  Top  ventilation 
is  effected  by  the  ridge  opening  from  end 
to  end,  upon  the  principle  explained  in 
section  Yjsntilation.  The  spaceB  under 
the  tanks  e  e  are  to  be  used  for  forcing 
sea-kale  and  rhubarb  during  winter,  and 
mushrooms  during  summer.  The  passage 
along  the  middle  may  be  entered  at  both 
ends,  which,  in  summer,  will  give  abun- 
dance of  ventilation.  These  pits  are  sunk 
to  the  line  marked  a,  presuming  the 
ground  be  dry.  If  it  is  not,  they  should  be 
kept  higher  up ;  but  these  are  arrange- 
ments which  must  be  ruled  by  local  cir- 
cumstances. The  roof  of  this  pit  may  be 
fixed,  and  rafters  and  sashes  dispensed 
with  altogether.  This  pit  may  sJso  be 
wrought  by  fermentation  as  a  bottom 
heat^  and  by  hot-water  pipes  for  at- 
mospheric. In  this  case  the  tanks 
would  be  dispensed  with,  and  the  roof 
constructed  of  rafters  and  sashes,  as  it 
is  necessary  to  remove  them  for  the  pur- 
pose of  making  up  the  beds  and  removing 
the  decayed  material.      The  hot-water 


pipes  are  kept  dear  of  the  fermenting 
material,  and  they  are  placed  in  a  space 
formed  by  laying  in  a  course  of  pavement 
or  Welsh  slate  into  the  wall,  allowing  it 
to  project  8  inches  within  the  face  of  the 
wall.  Upon  this  is  set  on  edge,  in  a  groove, 
a  slip  of  pavement  or  slate  12  inches 
broad,  which  will  form  a  trough  for  the 
pipes  to  he  in.  If  this  is  well  jointed,  as 
it  ought  to  be,  water  may  be  let  in  when 
desired,  by  a  small  pipe,  and  steam  will  be 
generated  to  keep  up  the  genial  humidity 
so  essential  for  the  growth  of  these  plants. 
Ventilation  is  effected,  as  in  the  last  ex- 
ample, both  at  the  side  walls  and  also  at 
the  ridge. 

Such  a  pit  as  that  last  described  is 
peculiarly  suitable  for  young  pines,  for 
which  tank-heated  pits  are  inconvenient, 
as  the  plants  require  to  be  arranged  in  the 
pits  according  to  their  heights,  andthe  beds 
of  leaves  or  tan  can  be  lowered  or  elevated 
according  to  the  height  of  the  plants^ 
which  beds  heated  by  tanks  could  not 

Pits  to  a  very  considerable  extent  might 
be  heated  upon  the  tank  system  at  liUle 
expense,  if  arranged  as  in  fig.  630.    The 


Fig.  630. 


ground-plan  is  intended  to  represent  four 
distinct  pits,  each  50  feet  in  length,  and  6 
feet  wide  in  the  clear.  The  boiler  is  to 
be  placed  in  the  middle  as  at  6,  or,  as  is 
better  seen  in  section  fig.  631,  witii  the 

Fig.  681. 


stoke-hole  under  the  level  of  the  walk 
or  passage  between  them.  The  Aootb  are 
to  be  rendered  perfectly  level  and  firm 
with  a  coating  of  concrete,  and  afterwards 
covered  with  cement  over  their  ^ole 
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breadth,  as  are  also  the  side  walls  to  the 
height  of  6  or  7  inches.  Down  the  middle 
of  each  pit  let  a  line  of  bricks  set  on  edge 
be  placed,  leaving  the  one  nearest  the  ex- 
tieme  ends  out :  this  will  give  a  flow  and 
retam  conrent ;  the  line  of  bricks  form- 
ing the  outer  edge  of  each  tank  being  kept 
3  inches  dear  of  the  side  walls,  to  prevent 
the  loss  of  heat  hj  absorption  or  other- 
wiaa    Over  the  tanks  thus  forme^  thick 
slate  or  thin  pavement  is  to.be  laid,  and 
closely  jointed  with  cement,  extending 
from  back  to  firont  of  the  pit    Apertures 
at  every  5  or  6  feet  may  be  cut  in  them, 
to  which  iron  or  earthenware  tubes  should 
be  attached,  of  4  inches  in  diameter,  and 
furnished  with  stoppers,  to  be  taken  out 
for  the  admission  of  moist  heated  air  into 
the  atmosphere  of  the  pit,  and  replaced 
when  that  is  not  required.    Similar  pro- 
vision should  be  made  over  the  apertures 
between  the  outer  edges  of  the  tanks  and 
the  side  walls,  to  allow  the  heated  air  in 
them  free  access  into  the  pit ;  and  as  the 
air  from  such  sources  is  not  over  moist, 
the  openings  may  be  left  uncovered.  The 
back  walls  may  be  3^  feet  high  above  the 
ground-line ;  that  is,  allowing  8  inches  for 
ibe  depth  of  water  and  thickness  of  the 
top  covering,  and  2  feet  10  inches  from 
the  top  of  the  covering  to  the  glass.    The 
front  wall  above  ground-line  ^ould  be  2 
feet  6  inches.    Circumstances  will  always 
direct  this,  as  the  height  of  pits  must  be 
salted  to  the  purpose  for  which  they  are 
intended.     The  boiler  will  supply  all,  or 
part)  as  may  be  required;  and  this  can  be 
regulated  by  stopcocks   placed   in   the 
pipes  which  connect  the  boiler  with  the 
tanks ;  and  these  again  can  be  subdivided 
by  sluices,  as  in  fig.  251. '  By  this  means 
we  would  have  1200  square  feet  of  sur- 
face heated  by  one  fire ;  and  for  the  pur- 
pose of  growing  young  plants  in  pots, 
forcing  French  b^ms,  strawberries,  aspa- 
ragus, potatoes,   salads^    &o,,  such  pits 
would  be  invaluable.    The  walls  should 
be  9  inches  thick,  for  durability,  and  also 
for  retaining  the  heat,  or  for  the  exclusion 
of  cold ;  and  if  they  are  built  hollow,  so 
much  the  better.    The  rafters  and  wall- 
plates  diould  be  of  iron,  and  the  sashes  of 
the  best  Baltic  or  sound  yellow  pine  timber. 
The  glazing  should  be  with  crown  glass, 
in  sisses  6  inches  by  1 0.  To  use  larger  glass 
in  such  structures  is  unnecessary.    The 
roof  may  be  on  the  ridge-and-furrow  prin- 


ciple, without  much  difierence  in  the  cost 
The  range  should  extend  from  east  to 
west,  so  as  to  present  the  frontage  to  the 
meridian,  or  nearly  so. 

To  heat  the  greatest  possible  space,  at 
the  least  possible  expenditure  of  fuel  and 
cost  of  erection,  we  tiiink  this  and  the  fol- 
lowing the  best  of  all  methods. 

Fig.  632  represents  a  span-roofed  pit 
extending  to  the  length  of  100  feet  from 

Fig.  682. 


north  to  south,  and  12  feet  in  breadth 
within  the  walls,  of  which  the  footpath 
occupies  2  feet  6  inches.  The  boiler  is 
placed  in  the  middle,  at  one  side  of  the 
pit,  its  top  being  level  with  the  floor  of 
the  passage,  and  placed  under  the  side 
tank.  The  stoke-hole  is  to  be  sunk  by 
the  side  of  the  pit,  so  that  the  fire  can  be 
managed  from  without.  One  flow-pipe  is 
to  rise  perpendicularly  from  the  top  of  the 
boiler  to  the  surface  heating  pipe,  and 
another  from  the  end  of  the  boiler  passing 
under  the  footpath  and  opposite  tank,  and 
rising  with  a  gentle  bend  to  the  flow-pipe. 
These  pipes  branch  out  to  the  right  hand 
and  to  the  left,  and  are  carried  to  the  two 
extreme  ends  of  the  pit^  where  they  are 
bent  down  and  made  to  return  towards 
the  boiler  in  the  hot-air  tank,  formed  of 
pavement  for  top  and  bottom.  The  bot- 
tom is  supported  by  cast-iron  brackets 
set  in  stone  plinths  by  the  side  of  the 
footpath — ^these  plinths  rising  perpendicu- 
larly to  the  height  of  the  be<£,  and  serving 
the  purpose  of  supports,  to  which  the  long 
narrow  strips  of  Welsh  slate  are  secured 
which  form  the  sides  of  the  beds,  to  the 
depth  of  12  inches.  To  these,  at  every 
25  feet,  the  arched  supports  of  the  ridge 
are  fixed.  Bottom  ventilation  is  obtained 
by  4-inch  openings  in  the  side  wbUb, 
opening  into  a  9-incb  area  extending  the 
whole  length  of  both  sides  of  the  pit 
This  area  is  provided  with  a  castriron 
covering,  the  frume-work  of  which  is  fixed 
to  the  top  of  the  area  wall,  as  well  as  to 
the  sides  of  the  pit,  having  its  upper  part 
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in  2-feet  lengths,  one  half  of  which,  is  fixed 
to  the  frame,  while  the  other  half  moves 
on  a  rail,  so  that  when  acted  upon  at  one 
end  of  the  pit  by  a  wheel  and  lever  handle, 
they  may  be  drawn  forward  from  one  inch 
to  their  whole  length,  as  the  extent  of 
ventilation  may  be  lees  or  more.  A  simi- 
lar movement  at  the  other  end  shuts  them 
up  again.  By  these  means  the  4-inch  open- 
ings along  both  sides  of  the  pit  may  remain 
always  open.  Top  ventilation  is  secured 
through  the  ridge,  as  exemplified  in  var 
rious  ways — vide  section  Ventilation. 

It  iB  of  great  advantage  to  have  fr-ee  ac- 
cess to  pits  of  this  kind  during  all  seasons. 
Here  it  is  amply  provided  for  along  the 
centre,  and  by  having  a  door  at  both  ends. 

Cold  air  is  admitted  at  the  sides  close 
to  the  ground-level,  and  also  close  to  the 
fioor-level,  by  openings  4  inches  square, 
and  at  distances  4  feet  apart  We  jprefer 
small  openings  to  large  ones,  as  admitting 
a  more  equal  distribution  of  air ;  and  also 
that  they  should  be  brought  in  at  the 
lowest  port  of  the  pit,  to  cause  circulation. 
The  cold  air  admitted  by  them  is  received 
into  the  space  under  the  tanks,  from 
whence  it  is  allowed  to  ascend  upwards 
between  the  tank  and  side  walls  to  the 
top,  as  well  as  through  under  them,  and 
ascending  in  the  passage.  The  same 
operation  going  on  on  the  other  side 
causes  an  equal  distribution  of  air  in  all 
parts  of  the  pits. 

Although  the  external  openings  for  the 
admission  of  cold  air  are  placed  4  feet 
asunder,  it  does  not  follow,  nor  is  it  requi- 
site, particularly  in  winter,  that  many  of 
them  be  opened.  All  that  is  necessary  is, 
that  an  adequate  supply  be  admitted,  and 
warmed  sufficiently  according  to  the  sea- 
son. In  summer  these  precautions  are 
wholly  mmecessary;  for  the  whole  of  the 
external,  as  well  as  the  internal,  openings 
may  be  used  at  once.  The  spaces  under 
the  tanks  may  be  left  solid  ground,  and 
the  tanks  formed  upon  it,  the  passage  only 
being  excavated,  and  the  sides  supported 
by  9-inch  walls. 

To  render  this  pit  still  more  efficient, 
the  whole  interior  should  be  excavated,  as 
shown  in  the  figure,  to  the  level  of  the 
passage,  and  the  tanks  supported  as  we 
have  described.  The  spaces  under  the 
tanks  will  be  foimd  exceedingly  usefril  for 
forcing  rhubarb,  sea-kale,  chicory,  mush- 
rooms, asparagus,  &o.,  and  for  keeping 


bulbs  and  other  plants  in  during  their 
season  of  rest 

This  pit  may  be  divided  into  four  com- 
partments of  25  feet  each,  the  division 
nearest  the  boiler  being  occupied  with 
French  beans  in  winter  and  spring,  and 
cucumbers  or  melons  during  suncuner ;  the 
next  with  plants  for  flowering  during 
winter ;  the  third  with  strawberries,  aspor 
ragus,  ^c. ;  and  the  fourth  with  bedding 
out  plants. 

Fortunes  plaiU-pU^  fig.  633.— -The  trans- 
verse section,  as  shown  by  the  figure,  will 

Fig.  638. 


frdlv  explain  the  principle  of  this  pit :  a 
back  and  front  shelves  or  stages ;  h  pas- 
sage along  the  middle ;  e  proposed  tank. 
The  width  is  9  feet,  and  will  form  a  scale 
to  the  other  parts.  The  stages  are  of 
narrow  boards,  laid  on  cross  beu^ers,  hav- 
ing one  end  let  into  the  walls,  and  the 
other  supported  by  upright  postB  set 
along  both  sides  of  the  walk.  A  narrow 
shelf  dy  supported  on  iron  brackets,  mns 
along  the  front,  for  small  plants.  These 
brackets,  Mr  Fortune  proposes,  should 
support  the  hot-water  pipes;  but  we 
would  suggest  their  being  supported  from 
below,  as  being  much  less  liable  to  strain 
the  front  wall,  which  is  only  9  inches  thick. 
Under  the  frt)nt  stage  a  large  water  tank 
is  proposed  at  e^  to  contain  the  rain  water 
that  mUs  on  the  roof.  In  r^ard  to  the 
angle  of  elevation  which  plant-pits  of 
this  description  should  have,  Mr  Fortime 
quite  agrees  with  our  own  experience  on 
the  subject.  ''Any  experience  which  1 
have,"  he  says,  ''goes  to  prove,  that 
houses  with  high  angles — ^that  is,  from 
30°  upwards — Jiving  a  wall  behind,  are 
apt  to  draw  the  plants  too  much  to  the 
front,  and  to  make  them  one-sided ;  and 
for  this  reason  I  prefer  houses  of  this 
description  with  rather  flat  roofe."  The 
angle  Mr  Fortune,  therefore,  prefers  for 
such  houses,  should  range  from  2(f  to 
28°.  The  section  of  the  pit  above  given 
is  rather  below  the  minimiun  of  tfaeae. 
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Hr  Fortune  consideiB  a  faot^wator  appa- 
ratus the  best  of  all  modes  of  heating  ; 
and  eetuuates  the  expense  for  such  a  pit 
as  the  above  at — a  10-inch  Bogers  coni- 
cal boiler,  about  £5,  lOs. ;  the  fittings, 
£l,18s.;  and  2-iiioh  leaden  pipe  at  about 
3s.  per  yard. 

Daio$on't    euetmUr-pit,   figs.    631  and 

635.— This  pit  has  oonsid^able  merits. 

ng.  034. 


We  would,  however,  have  preferred  had 
the  tank  been  immediately  under  the 
bed,  and  occupying  its  whole  breadth.  As 
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found  out  by  experience.  By  having  his 
tank  heated  by  hot-wat«r  pipes  paasii^ 
through  it,  be  has  the  choice  of  moist  or 
dry  heat  as  he  pleases ;  as,  when  dry  heat 
is  wanted,  the  water  can  be  withdrawn 
from  the  tank.  The  pipes  he  employs, 
however,  are  too  smaU,  if  of  cast-iron, 
and  will  soon  ohoke  up  by  corrosion. 
It  is  not  stated  whether  the  tank  is 
covered  with  pavement^  slates,  or  timber; 
we  trust  not  Uie  latter. 

The  following  reference  to  the  section 
and  plan  is  fivm  the  "  Gardeners'  Jour- 
nal," in  which  paper  it  has  been  pub- 
lished : — "  Interior  dimensions  —  length 
28  feet,  by  9  feet  wide ;  height  over  pas- 
sage, 7  feet :  a  ground-level ;  b  door  and 
passage ;  e  tank  and  2-inch  pipe,  with 
three  apertures  for  the  moisture  to  rise 
by,  for  Biirface-moisture ;  d  4-inch  pipe 
for  Burface-heat ;  «  a  small  tank,  higher 
than  the  bed  into  which  the  water  flows 
from  the  boiler,  to  allow  of  expansion — 
from  this  the  flow-pipes  carry  the  wat«r, 
and  in  it  either  of  them  can  be  stopped 
at  pleasure  ;  /  a  platform  for  cucumber 
boxes  or  pots,  &o.  &g.  ;  ff  trellis  for 
cucumbers,  raised  or  lowered  at  pleasure 
by  an  iron  rod  irom  the  rafters ;  A  cistern 
to  hold  rain  water  collected  on  the  roof; 
*  fire-place  and  boiler." 

Oerman  pit  for  forcing  French  beam, 
ttrateberritt,  i^.- — Fig,  636  exhibits  a  pit 


it  is,  we  doubt  if  sufficient  bottom  heat 
can  be  commanded  during  winter.  We 
approve  greatly  of  the  hot- water  pipea  for 
atmospheric  heat  being  laid  above— if  laid 
on  it,  heat  would  be  lost  by  absorption — 
the  surfoce  of  the  bed,  and  also  of  the 
tank  for  rain  water  being  under  the  back 
table.  Mr  Dawson  is  quite  correct  in 
stating  his  doubts  as  to  the  sufficiency  of 
heat  to  be  obttuned  &om  tanks  placed 
under  the  bed  alone.     This  we   have 


well  contrived  for  these  purposes.  It  is 
13  feet  vride  and  10  feet  high.  The  stage 
on  which  the  pots  are  set  is  ammgetl  so 
that  it  can  be  elevated  or  lowered  at 
pleasure, '  as  will  be  sufficiently  under- 
stood by  a  glance  at  the  section  :  a  a  are 
smoke-flues,  (hot-water  pipes  would  be 
better.)  Over  the  front  flue  is  a  trellis, 
on  which  pots  are  set;  and  under  the 
stage  at  fi  is  a  mushroom  bed ;  or  sea-kale, 
rhubarb,  &o.,  may  be  forced  in  it  during 
winter.   Ventilation  is  effected  by  sliding 
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the  front  upright  lights,  and  b;  letting 
doim  the  top  roof  ones.  Yentilatiou 
through  the  &oat  parapet, with  correepond- 
ing  openings  in  the  opaque  part  of  the 
roof  at  top,  is  also  an  improvement  to  be 
recommended. 

Fig.  637  iB  a  section  of  a  pit  for  simi- 
lar purpoeeB,  heated  by  a  flow  and  return 


hot-vater  pipe,  under  the  trallia  on  which 
Uie  plants  in  pots  are  to  be  set  The 
back  put  of  the  roof  is  covered  with 
imbricated  thick  boarding,  and  in  it  ven- 
tilatora  are  placed.  The  front  is  glaae 
sashes,  in  a  portable  Btate~-this  being 
necessary,  as  all  operations  connected 
with  the  plants  are  carried  on  from  with- 
ont.  The  trellis  on  which  the  plants 
stand  is  of  wood,  and  soffidently  open  to 
admit  the  heat  to  pass  readily  upwards. 

Fig.  638  is  a  strawberry  house  or  pit, 
heated  by  hot  water— the  shelves  for  the 


pots  beiiu;  suspended  from  the  raftets  by 
wire  brackets,  hooked  on  so  that  they  can 
be  entirely  removed.  The  operations  of 
culture  are  chiefly  carried  on  within, 
which  is  a  great  advantage  over  the  last 
example  ;  as  is  also  the  angle  of  elevation 
being  higher,  and  better  adapted  to  the 
season  when  strawberry  forcing  is  carried 
on.  During  summer  this  pit  may  be 
advantageously  used  for  ripening  tomatos, 
Chilies,  cucumbers,  and  melone^  in  pots, 


&0.  The  ventilation  is  not  i^own  in  the 
section.  It  may,  however,  be  nnderstocMl 
as  being  efieoted  through  the  frvnt  parapet 
and  top  of  the  back  waU. 

A^iarafftu  pUi. — In  the  royal  gardem 
at  Frogmore,  asparagus  is  cultivated  dur- 
ing winter  in  pits  constructed  as  in  the 
annexed  wood-cut,  fig.  639.     This,  al- 
I1g.8SB. 


though  not  exactly  a  new  sjslbeai,  hat 
merits  deserving  of  imitation,  and  may 
be  much  improved  by  a  very  sh^t  alter- 
ation. In  Uie  roval  gardens,  permanent 
beds  are  formed  within  pigeon-holed 
side  walls.  Between  the  pits  are  placed 
hot-water  pipes,  in  an  open  chamber, 
covered  with  thick  boarding  to  walk 
upon  and  keep  down  the  heat  ITie  heat 
is  thrown  into  the  atmo^here  of  the  pits 
through  the  openings  in  the  brick-work, 
and  dightly  into  the  bed  by  the  same 
mean&  The  pits  are  covered  with  a 
ridged  roofing  of  boards,  which  an 
opened  in  mild  weather  to  give  colonr  to 
the  grass,  and  are  removed  when  the  crop 
is  twing  cut  Sea-kale  roots  are  taken 
frvm  the  quartere  and  planted  close  by 
the  sides  of  the  pits  a  without,  where  no 
hot-water  pipes  are. 

ImpTveed  atparagvt-piL — We  do  not 
think  the  Frt^more  pits  by  any  meun 
the  best  calculated  for  the  end  in  view,ai 


We  would  suggest,  as  an  improvement  oa 
these,  chambering  the  bottoms  of  the  pitt, 
and  placing  hot-water  pipes  in  than, 
resting  on  piers  of  bricks  12  inches  high, 
laying  the  floor  of  the  chamber  over  the 
depth  of  9  inches  with  charred  sawdust, 
as  a  non-oonductor  of  beat,  to  prevent 
its  waste  by  absorption  in  the  soil  beDeath. 
To  prevent  the  loss  of  heat  by  the  ode 
walls  of  the  chamber,  we  would  also  cut 
off  conduction  by  building  the  will^ 
which  support  the  pavement  on  which 
the  soil  beds  are  formed,  6  inches  distant 
fix)m  the  side  walls  of  the  pit  Eartboi- 
ware  or  metallic  pipes  should  be  set  ver- 
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tically,  oommimicatmg  with  the  chamber 
below,  and  provided  with  proper  stoppers 
to  allow  heat  to  ascend  into  the  atmo- 
sphere of  the  pits.  These  may  be  placed 
in  two  rows  along  the  pit,  at  ihe  distance 
of  6  feet  apart,  as  the  heat  passing 
throng^  their  sides,  even  when  their  ori- 
fices are  stopped,  would  greatly  tend  to 
heat  the  soil  in  the  beds,  and  not  materially 
interfere  with  the  roots  of  the  plants. 

The  pits  should  be  provided  with  port- 
able rafters  and  glazed  sashes,  on  the 
span-roofed  principle,  leaving  the  wall- 
plates,  which  should  be  of  cast-iron,  to 
remain  permanently  on  the  walls  for  their 
protection.  Wooden  shutters  are  nearly 
now  as  expensive  as  glass  sashes.  The 
advantages  of  the  latter  over  the  former 
are  very  great ;  and  it  is  the  more  advis- 
able that  these  should  be  used,  as  they 
would  only  be  required  for  that  set  of 
pits  which  was  to  be  forced  during  the 
current  season ;'  and  as  that  season  is  of 
short  duration,  they  cotdd  be  usefully 
employed  for  other  purposes.  We  think 
that,  by  such  a  mode  of  heating,  a  more 
certain  restdt  might  be  expected ;  and  as 
the  water,  after  the  forcing  season  had 
passed,  could  be  withdrawn,  by  allowing 
the  boiler  to  discharge  itself  into  a  drain, 
the  pipes  would  last  for  years  in  a  work- 
ing state.  The  depth  of  soil  we  would 
allow  for  the  roots  of  the  asparagus  would 
be  2  feet ;  but  that  should  be  of  the  most 
fertile  description  possible,  aided,  during 
the  growing  season,  by  copious  waterings 
of  highly  enriched  liquid  manure. 

Trentkam  melon  and  pine  pits,  fig.  640. — 
Pits  upon  the  principle  here  exhibited 


Fig.  640. 


length  at  the  level  ^,  returning  along 
the  front  at  h,  when  it  descends  below 
the  level  of  the  soil,  and  makes  a  second 
circuit  through  the  pipes  a  a.  These 
latter  pipes  are  embedded  in  a  mass 
of  stones  b  b,  and  rough  gravel,  which 
abstract  the  heat  frt>m  the  pipes,  and 
diffuse  it  through  a  bed  of  leaves  d,  over 
which  the  soil «  for  the  plants  to  grow  in 
is  placed.  When  melons  are  grown,  the 
trellis/ is  used  j  when  pines  are  planted 
out,  this  trellis  is  dispensed  with.  Mr 
Fleming  prefers  hot-water  pipes  for  bot- 
tom heat  to  either  tanks  or  open  gutters : 
the  latter,  he  thinks,  tends  to  render  the 
soil  much  too  damp  for  healthy  v^ta- 
tion;  and  he  depends  upon  surface- 
watering  for  keeping  the  mould  in  a 
proper  state  of  humidity.  These  pits 
recommend  themselves  on  account  of 
their  simplicity  and  economy,  not  only 
in  their  first  erection,  but  in  working 
them  afterwards;  and  if  we  are  to 
measure  their  fitoess  for  the  purpose 
intended  by  the  extraordinary  success 
which  has  been  exemplified  at  Trentham 
as  regards  the  cultiu^  of  both  pines  and 
melons  in  them,  then  would  we  say  that 
such  pits  rank  amongst  the  very  best  of 
their  kind.  By  the  use  of  such  pits  we 
at  once  get  rid  of  the  greatest  nuisance 
that  can  exist  in  a  garden,  as  well  as  pre- 
vent an  unnecessary  waste  of  fertilising 
material  in  the  shape  of  stable  manure. 

Glendinnin^s  muon-pU,  fig.  641.     The 
intelligent  designer  of  this  pit  was  im- 


Pig.  641. 
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exist  to  a  large  extent  in  the  gardens  at 
Ttentfaam,  and,  under  the  very  judicious 
management  of  their  inventor,  Mr  Flem- 
ing, lukve  been  found  admirably  suited  to 
the  culture  of  both  melons  and  pines. 
Atmospheric  heat  is  secured  by  a  4-inch 
hot-water  pipe,  which  traverses  the  whole 


pressed  with  the  idea  that  melon  culture 
was  long  defective,  in  so  far  as  there  were 
difficulties  in  supplying  moisture  to  the 
bottom  of  the  beds,  particularly  those 
heated  by  hot  water,  whether  in  dose 
pipes  or  open  tanks.  In  the  annexed 
sketch,  "  the  gutters  of  water  are  confined 
in  the  chamber  beneath ;  and  when  steam 
is  required  in  the  pit,  valves  are  provided 
at  a,  by  which  it  is  aUowed  to  escape  into 
the  pit  amongst  the  plants.     The  soil 
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in  vhich  the  melonn  are  planted  is  sup-  moisture  ho  congeoial  to  the  roots,  and 
portedinitapositioabystroDgBlate,  which  which  forms  in  this  mode  of  culture  m 
complete!;  snuts  out  ^  moisture  escaping  demrable  an  attainment,  particularly  at 
from  the  gutters,  unless  when  the  valves  the  roots  are  only  supplied  with  the  pro- 
are  intentionally  opened.  Immediately  per  amount  of  moisture  to  maintain  the 
on  the  slates  is  laid  a  layer  of  brick-bats  or  plants  in  luxuriance  and  health  ;  and  that 
flints,  at  b,  and  over  this  some  turty  loam,  this  moisture  can  be  withheld,  whoi  the 
Communicating  with  the  rubble  are  small  period  arrives  that  a  cessation  of  the  sap- 
tubes,  through  which  the  water  can  be  ply  of  all  fluids  is  desirable,  to  promote 
poured  when  any  doubt  arises  as  to  the  the  ripening  of  the  fimit." — 6ard,  Cinm. 
roots  of  the  melons  suffering  from  dryness.  Fig.  642  is  a  sectionof  one  of  several  very 
The  water  thus  applied  spreads  itself  over  excellent  pits,  orrather  low  greenhouses,  iu 
the  surface  of  the  slate,  producing  that  theroyalgardensatFrogmore.    Eachdiyi- 


sion  is  8  feet  in  height,  and  1 3^  feet  wide,  prevents  the  wat«r  spilt  in  watering  from 

The  plants  are  arranged  on  slate  tables,  dropping  on  the  footpaths.     They  also 

laid  over  brick  chambers,  in  which  the  hot-  answer  another  important  end,  namely, 

water  pipes  are  placed,  by  which  arrange-  being  capable  of  holding  water.  The  culti- 

ment  a  fine  genial  heat  is  afibrded  to  the  vator  h^  it  in  his  power  to  command  any 

roots  of  the  plants.     These  houses  are  in-  d^reo  of  humidity  in  the  atmosphere  he 

tended  for  the  culture,  propagation,  and  chooees,or  of  allowing  the  plants  to  anpply 

flowering  of  plants.     The  advantage  of  themselves  with  water  at  their  roots,  no- 

their  construction  and  arrangement  will  vision  is  also  made  by  which  this  water 

therefore  be  obvious.  may  be  withdrawn  when  a  drier  atraoe- 

A  passage  runs  along  the  centre,  and  phere  is  deemed  neoeisaiy.     The  plants 

another  of  narrower  dimensions  along  the  are  arranged  as  will  be  seen  by  our  fig., 

back  wall,  over  which  is  placed  a  broad  eo  that  they  all  equally  enjoy  Uie  fiill  in- 

alate  shelf  supported  oh  iron  brackets,  and  fluence  of  ^e  li^t,  and  are  nowhere  teo 

on  which  are  placed  the  smaller  plants,  far  from  the  glasa.    Ventilation  is  efiected 

and  such  as  require  to  be  placed  nearest  by  the  top  li^ts  sUdiug  down,  and  gradn- 

to  the  glass.      This    shel^   as  well   as  ated  to  any  extent  of  opening  by  weights 

the  slate  tables,  is  iumiahed  at  the  ude  and  pulleys  suspended  along  the  back 

with  a  very  neat  beading  of  slate,  which  waU.    The  front  upright  sa^ee  are  also 
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made  to  open.  The  hot-water  pipes  are  ridge-rafW.  By  referring  to  fig.  644, 
aamtorted  upon  Boapended  brackets,  a  it  will  be  seen  that  the  light  or  Trame 
mode  very  geneially  adopted  at  „ ,        Rg  944 

Frogmore,  which  has  the  advan- 
tage of  their  bedug  leas  likely  t 


get  out  of  level  than  if  laid  upon  ■^t^J^^^^^Y^l^-^^^l^l^tl^^^ 

piers,  which,  on  soft  foundations,  '  •  < 1  I ' 

are  aptto  dak.     Being  suspended  as  here  leaves  the  ridge  rafter  at  a,  in  the  direc- 

ahown,  the  pipes  lose  none  of  their  heat  by  tion  of  i,  and  lies  flat  upon  the  neit  light 

abstraction,  but  give  it  out  from  all  parts  at  e.     £aoh  tight  ntay  be  opened  in  this 

of  their  surface  by  radiation.     The  floors  way,  so  that  a  workman  may  get  to  any 

are  laid  with  polished  pavement      For  part  of  the  pit." 

cultural  purposes  no  houses  on  the  lean-        A  pit  upon  this  construction  was  erected 

to  principle  are  better  adapted,  and  the  in  1842  by  John  Allcard,  Esq.,  of  Strat- 

healthy   condition   of   the  plants  ^ves  ford  Green,  well  known  for  his  enthuin- 

efficient  evidence  of  this.  astic    love    of   plants.       A    desoriptioa 

Ridge-aud-fiirrow  roo&  were  first  em-  of  it,  with  the  annexed  illustrations,  is 
ployed  by  Sir  Joseph  f.    g^^ 

Paxtonfor  roofing  pits. 
Of  the  correobtesB  of 
the  idea  there  can  be 
no  donbt.  The  an- 
nexed diagrams  will 
expl^n  his  views, 
which  are  given  in 
answer  to  a  corre- 
spondent in  "  The 
Gardener^  Chronicle." 
He  says,  "The  best  " 
method  of  building 
pits  is  to  construct 
them  of  9-inch  brick  ; 
on  bed ;  and  the  best     " 

mode  of  heating   them   is   by  Roger's  published  in  "  The  Gardeners'  Chronicle." 

conical  boiler."     In  the  case  of  a  pit  "  Each  ridge  is  formed  of  two  lights  rest- 

76  feet   long  and  7  feet  wide,  he   ad-  ing  on  the  top  sides,  where  they  open 

vises  as  follows  : — "  Cover  the  pit  with  a  against  each  other,  and  secured  on  the 

ridge-and-brrow  roo^  making  the  space  lower  udes  by  hinges ;  so  that  when  it  is 

from  the  ground  in  front  of  the  pit  to  the  necessary  to  g^ve  air,  or  to  work  in  the 

valley-rafter  3  feet  6  inches,  and  the  back  interior  of  the  pit,  they  can  be  tilted  to 

wall  below  the  any  required  height,  or  be  thrown  back 

rafter  5  feet  6  like  the  leaves  of  a  book,  agaiust  the 

inches.   See  sec-  ridges  on  either  side.    In  wet  weather 

tion  across  the  these  top  lights  can  be  kept  quit«  closed, 

piC  ^-  3^3. —  as  abundance  of  lur  can  be  admitted  both 

"  Divide      the  at  the  back  and  front  of  the  pit  by  means 

whole      length  of  triangular  ventilators  situated  immedj- 

into  four  com-  ately  under  each  ridge.     All  the  water 

-  partments      for  which  falls  on  the  pit  is  carried  ofi'  in 

growing  the  diflerent  sorts  of  plants,  by  gutters  formed  in  the  mflers,  upon  which 

4^incb  brick-on-bed  walls.    Divide  the  the  lower  sides  of  the  ridges  rest"     The 

whole  length  of  the  ridge-and-fiirrow  roof  dimensionsof  Mr  Allcard's  pitare  40  feet 

into  12  hays,  having  a  ventilation  in  the  long,  9^  wide,  and  5^  feet  deep  at  the  back, 

angle  of  each  pediment,  aa  aX,  d  d  d,  fig.  and  4  feet  in  front     The  following  de- 

644.     Now,  to  get  to  the  plants,  each  scription  refers  to  the  figures  annexed  : 

light  is  hinged  at  the  valley-rafter,  and  "  Fig.  645,  a,  represents  alight  open,  with 

^tened   with  a  thumb  button  at  the  the  iron  stay  pierced  with  holes  to  regu- 
VOL.  I,  3  m 
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Fig.  646. 


Fig.  647. 


late  the  opening,  and  to  which  the  lights 
are  secured  by  a  bolt,  which  can  easily  be 
removed ;  /  wooden  ventilator,  closed ; 

g  the  same,  open. 
Fig.  646  is  plan 
of  rafter,  under  each 
pair  of  lights,  with  a 
concave  centre  to  carry 
off  the  water,  and  small 
gutters,  a  a,  on  each 
side  of  the  rafter,  to 
carry  off  water  caused 
by  condensation.  Fig. 
647,  plan  of  hinge." 
Behind  Mr  Allcard*s 
pit  is  a  small  pit  for  alpine  plants,  which  we 
think  rather  an  objection,  and  have,  there- 
fore, omitted  it  in  our  figure,  because,  as  his 
pit  is  arranged,  many  of  the  operations  of 
cultureareperformed  from  without;  conse- 
quently the  pit  behind  must  be  in  the  way 
of  the  operator,  and  must  prevent  his  reach- 
ing the  plants  standing  at  the  back  part  of 
the  pit  In  Mr  Allcard's  pit,  melons  and 
cucumbers  are  cultivated  during  summer 
upon  beds  of  fermenting  material;  and  in 
winter  a  boarded  flooring  is  placed  in  it, 
upon  which  are  set  plants  to  be  pre- 
served till  spring.  By  referring  to  our 
section,  ^g.  648,  it  will  be  seen  that  we 
have  made  some  alterations,  which  may  be 
perhaps  considered  improvements ;  at  least 
they  represent  such  an  arrangement  as  we 
would  adopt  for  ourselves.  We  have  pro- 
vided head  room  along  the  back  of  the  pit 
by  sinking  a  narrow  passage,  (a  in  fig. 
648;)  and  instead  of  employing  fermenting 

Fig.  648. 
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materials,  we  have  introduced  a  tank,  h  h, 
for  bottom  heat,  and  two  3-inch  hot-water 
pipes,  c,  between  the  tank  and  the  front 


wall  for  atmospheric  heat,  to  be  used  to- 
gether with  the  tank  or  not  according  to 
circumstances — ^that  is,  according  as  a  dry 
or  moist  heat  is  required.  Under  the  tank, 
sea-kale  or  rhubarb  may  be  forced,  or 
mushrooms  grown^  as  in  the  Dalkeith 
pits.  Such  pits,  upon  the  whole^  we 
consider  exceUent;  but  with  the  ample 
provision  which  can  be  made  in  the  back 
and  front  walls  for  ventilation,  we  would 
prefer  to  have  the  whole  roof  fixed,  except- 
ing the  openings  in  the  pediments,  as 
being  more  economical  in  the  erection, 
and  less  liable  to  accidents  and  leakage; 
With  the  convenience  of  having  a  passage 
within,  we  would  increase  the  breadth  by 
the  extent  of  the  width  of  the  passage, 
which  could  be  done  at  veiy  little  addi- 
tional expense,  and  would  afford  much 
more  accommodation.  However,  where 
there  is  no  access  required  to  the  interior, 
the  breadth  of  Mr  Allcard's  pit  is  quite 
sufficient,  and  the  movable  roof  may  also 
be  retained. 

Pine  or  melon  pit, — ^Fig.  649 — aveiy  use- 
fiil  pine  or  melon  pit  may  be  constructed 


Fig.  649. 


upon  the  following  principle : — ^The  walls 
are  built  hollow,  to  prevent  the  escape  of 
heat ;  and  may  be  either  partly  under- 
ground or  above  it^  according  to  circum- 
stances and  the  dryness  of  the  soil  The 
bottom  is  to  be  heated  by  a  tank  a,  extend- 
ing under  the  whole  floor  of  the  bed,  over 
which  a  stratum  of  drainage  b  should  be 
placed ;  and  over  that  the  bed  of  earth  Cy 
if  for  melons,  or  gravel  if  for  plunging 
pines  in.  For  admitting  moist  heat  from 
the  tank  into  the  pit  above,  iron  or 
earthenware  tubes  should  be  set  upright, 
communicating  with  the  tank  below  and 
the  pit  above*    These  tubes  are  to  be 
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pioyided  with  stoppers  for  the  regulatioii 
of  the  heat  Similar  tubes  shoiHd  com- 
municate  between  the  drainage  aadthe 
BurfiMe,  for  the  purpose  of  appfying  water 
to  the  roots  of  the  plants. 

This  pity  althou^  all  that  is  required 
where  bottom  heat  only  is  needed,  is 
deficient  as  regards  the  providing  suffi- 
cient atmospheric  heat— as  all  pits  are 
where  dependence  is  placed  on  the  tanks 
alona  Sufficiency  of  heat  may  indeed 
be  obtained  from  &ese,  if  they  are  allowed 
freely  to  oommunicate  with  the  air  in  the 
pit ;  but  this  heat  is  so  charged  with 
humidity,  that  plants  would  soon  be  de« 
Btroyed  by  an  excess  of  it 

To  render  this  pit»  therefore,  efficient 
during  winter,  and  to  counteract  the 
efieots  of  damp  eyen  in  summer,  a  flow 
and  return  pipe  of  2  inches  in  diameter  d, 
should  be  placed  along  the  front,  and  its 
ends  connected  with  the  boiler,  but  not 
with  the  tank ;  so  that  it  can  be  wrought 
when  the  circulation  in  the  tank  is  shut 
off  by  a  stopcock,  or  by  plugging  up  the 
pipes  near  to  the  boiler. 


§  3.— CUCUMBER  AND  MELON  HOUSES. 

The  melon  and  the  cucumber  have  for 
ages  been  cultivated  upon  the  primitiye 
principle  of  dung-beds,  and  within  the 
narrow  compass  of  a  three-light  frame. 
Some  have  extended  their  accommodation 
to  a  pit  of  somewhat  greater  length,  but 
in  few  cases  increased  in  breadth.  If 
economy  can  be  attributed  to  this  mode 
of  production,  it  must  certainly  be  limited 
to  the  original  expense  in  the  construc- 
tion, and  not  to  the  annual  waste  of  ma- 
nure, labour,  and  the  anxiety  that  always 
attends  precarious  and  uncertain  results. 
The  fruit  also  has  been  grown  in  a 
medium  the  least  likely  to  improve 
flavour,  or  secure  a  crop  of  long  duration. 
Indeed,  during  the  winter  the  production 
of  cucumbers  has  been  looked  upon  as 
one  of  the  greatest  feats  in  gardening, 
and  he  who  could  produce  a  brace  of  this 
fruit  on  ChristmaiMlay  was  looked  upon 
as  no  ordinary  being,  or  as  one  deeply 
skilled  in  garden  craft 

That  both  of  these  fruits  can  be  pro- 
duced in  greater  abundance,  with  greater 
certainty,  and  of  better  quality,  in  well- 
ventilated  houses,  and  where  the  fruit 


can  be  grown  suspended  from  the  roof, 
and  on  all  sides  exposed  to  the  sun  and 
air,  has  been  of  late  years  abundantly 
proved.  The  first  attempt  at  producing 
cucumbers  in  houses  dedicated  to  their 
sole  production,  we  believe,  occurred  at 
Knowlesly,  near  Liverpool,  so  early  as 
the  beginning  of  the  present  century. 
Few  foUowed  the  example  till  of  late 
years,  notwithstanding  the  results  shown 
by  the  late  T.  A.  Knight  and  others, 
limes,  however,  are  so  &  changed  that 
cucumber-houses  are  not  imfr^uently 
met  with  ;  and  we  see  no  reason  why  the 
lovers  of  melons  should  not  have  their 
melon-houses  as  well  as. their  vineries 
and  peach-houses. 

Fig.  650  may  be  ofiered  as  a  very  use- 
ful structure  for  this  purpose.    The  gut- 
Fig.  650. 


ter  a  is  heated  by  a  flow  and  return  pipe, 
and  the  water  in  the  gutter  supplied  by 
a  small  leaden  pipe  from  the  cistern 
placed  at  one  end  of  the  house,  in 
the  comer  of  the  bed  next  the  door. 
The  water  is  withdrawn  when  a  drier 
atmosphere  is  required,  by  a  similar 
pipe  leading  into  an  underground  tank 
without  the  house.  Bottom  heat  is 
suj^lied  by  the  gutter  and  lower  pipes 
passing  up  through  the  pavement  h,  into 
the  bed  c,  in  which  the  plants  are  grown. 
Tubes  are  let  through  the  pavement  along 
the  front  <2,  to  admit  heated  ^,  or  rather 
to  produce  a  circulation  of  air  in  conjunc- 
tion with  the  openings  e  in  the  parapet- 
wall  behind.  Fresh  supplies  of  air  are 
admitted  into  the  vault,  in  which  the 
gutter  a  is  placed,  by  the  air-drains//,  at 
back  and  front.  The  orifices  of  all  these 
tubes  and  openings  are  to  be  frumished 
with  proper  revolving  brass  ventilators, 
for  the  complete  exclusion  of  air  at  any 
one  or  all  of  them,  as  may  be  deemed 
necessary.  With  such  a  command  of 
lower  ventilation,  a  constant   agitation 
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vould  be  kept  up  within  the  pit  in  every  roof,  both  at  back  and  front,  is  provided 

part,  and  that  motion  vould  be  increased  with  cast-iron  gutten  for  collecting  the 

as  the  temperature  iB  elevated,  and  the  rain  water  for  the  use  of  the  hoaw,  m 

supply  of  cold  air  increased.  Atmospherio  well  as  for  keeping  the  walla  diy.    Tbe 

heat  is  obtained  by  the  two  flow-pipes  7^,  rtdn  water  should  be  oonduct«d  to  the 

and  single  return-pipe  h,  connected  to-  cistern  already  noticed,  and  an  orerflow- 

gether  by  a  square  box  placed  at  any  pipe  led  from  it  to  an  undergnmnd  tank 

convenient  part  of  tiie  end  of  the  house  either  under  the  floor  of  the  vault,  or 

farthest  from  the  boiler.    The  openings  outside  tbe  house,  as  may  be  most  ccKive- 

of  these  three  pipes  being  in  the  box,  any  nient;  or  the  water,  as  it  is  collected  at 

of  them  may  be  plugged  to  stop  the  cir-  some  height  above  the  ground-level,  may 

culatioQ  in  it  when  required.    With  such  be  led  into  a  tank  above  the  surface,  or 

an  internal  circulation,  little  top  ventila-  otherwise  disposed  of ;  bnt  by  no  metna 

tion,  beyond  that  of  tbe  escape  of  the  im-  should  it  be  wasted  by  being  carried  into 

pure  air  through  the  laps  of  the  glass,  will  a  drain. 

be  required.    As  the  top  sashes  along  the         For  a  very  excellent  oncumber-houae, 

frontaremovable,theeemaybe  opened,  or  vide  Ur  Moore's,  fig.  359,  in  chapiter  Vk- 

those  over  the  passage,  whichever  ia  most  tilaiion. 

convenient.     A  shelf,  i,  is  placed  along        In  snob  a  house  as    that  described 

the  back  wall,  on  which  French  beans  above,    the  cucumber  vines  are   to  be 

may  be  cultivated.    The  bottom  of  the  trainedtoatrellis  covering  the  whole  roo( 

Fig.m.. 
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and  12  inches  distant  from  it  By  a 
slight  alteration  in  admitting  the  cold  air 
at  fronts  and  by  narrowing  the  bed  in 
which  the  plants  grow,  whicb  could  well 
be  afforded,  a  passage  2^  feet  wide  might 
be  made  along  the  front  and  ends,  which 
wonld  greatly  facilitate  the  operations  of 
culture.  A^n,  the  whole  of  the  surfiaoe 
under  the  bed  might  be  formed  into  a 
tank  4  inches  deep,  and  thus  a  much 
greater  amoimt  of  heat  be  secured  than  is 
giyen  out  by  the  two  pipes  and  water 
gutter.     In  this  case,  however,  a  separate 


boiler  would  be  required  for  the  tank,  it 
being  so  much  lower  than  the  hot-water 
pipes. 

The  cucumber  and  melon  houses  erected 
by  us  at  Poltalloch  will  be  understood  by 
a  glance  at  the  annexed  ground-plan  and 
section,  figs.  651  and  652.  These  houses 
are  identical  in  size  and  arrangements. 
They  are  both  heated  by  one  boiler,  n, 
placed  at  the  end  of  the  wall  which  sepa- 
rates them,  and  supplying  both  top  and 
bottom  heat.  The  pipes  branch  off  from 
the  boiler  to  the  right  hand  and  to  the 


Tig,  662. 


left,  in  both  cases  circulating  tmder  the 
beds  in  which  the  plants  are  grown.  They 
are  placed  in  a  vault  formed,  as  will  be 
seen  by  the  section,  of  Caithness  pave- 
ment, a,  2  inches  thick,  and  polished  on 
the  aide  next  the  passage,  as  well  as  along 
the  top,  and  6  inches  down  the  inner  side, 
which  is  as  far  as  the  sur£EU)e  of  the  stone 
ia  seen,  set  on  edge  to  form  the  two  sides 
of  the  passage,  and  resting  on  the  polished 
pavement  of  the  same  description  which 
forma  the  floor.  The  top  of  the  vault  is 
also  formed  of  Caithness  pavement,  b  b, 
jointed  but  not  polished,  in  large  pieces, 
and  supported  by  being  let  into  the  side 
walls  at  e  e,  and  by  resting  on  the  10-inch 
brick  piers  ddd  d.  This  also  forms  the 
bottom  of  the  beds  of  soil  e  e,  in  which 


the  melons  and  cucumbers  are  planted. 
The  hot-water  pipes  flow  and  return 
under  the  vaults,  and  are  set  clear  of  the 
floor  by  being  placed  on  cast-iron  chairs 
set  upon  brick  piers,  as  shown  at  ffff: 
these  afford  bottom  heat,  which  is  regu- 
lated by  allowing  it,  when  too  great,  to 
pass  upwards  into  the  house  through  the 
3-inch  pipes  g  g.  Atmospheric  hieat  is 
obtained  by  a  single  flow-pipe,  brought  up 
at  the  ends  nearest  the  boiler,  and  made 
to  flow  along  the  top  of  the  side  walls,  as 
at  A  A :  this  pipe  is  connected  with  the 
pipes  below,  as  shown  by  the  bends  in 
section. 

The  plants  are  trained  under  the  glass 
to  a  wire  trellis,  as  well  as  over  the  iron 
arches  which  support  the  ventilators  at 
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the  top.  Tbeee  ventilators  have  been 
already  described.  The  &ont  wall,  as  well 
sa  the  external  aide  one,  which  terminatea 
the  ran^  is  provided  with  vantdlatois, 
mm  m,2  feet  square,  fiindshed  with  an 
ornamental  iron  grating  externally,  and 
internally  with  an  opening  and  shutting 
one,  upon  the  louvre  principle  already 
described.  The  suhternmeaii  ventilatioa 
ia  bron^t  from  the  front  of  the  terrace 
wall  in  d-inoh  fire-clay  tubular  pipes,  as 
shown  at  i  1 1 1,  one-half  of  which  enter 
ander  the  door  bIIIb,  and  pass  along  under 
the  pavement  passage  to  the  farther  end 
of  the  house,  miere  their  orifices  come  in 
contaot  with  the  hot-water  pipes  a  short 
distance  from  the  boiler ;  while  the  other 
alternate  pipes,  after  passing  through  the 
front  wall  under  the  20-iiich  hollow  par- 
tition-wall, proceed  in  a  like  direction. 
It  wUl  readily  be  seen  that  the  pipes, 
beiog  made  to  terminate  at  the  hottest 
part  of  the  house,  will  produce  a  draft  in 
them  which  will  require  a  constant  sup- 
ply of  fresh  air  from  without  to  keep  up 
the  circulation,  and  that  fresh  supply  of 
colder  and  heavier  air  will  cause  a  diffu- 
sion at  the  warmer  parts,  equalising  the 
temperature,  replenishing  the  internal 
atmosphere,  and  keeping  up  a  constant 
motion  in  the  air  of  tiie  house — a  matter 
of  great  importance  to  all  plants. 

The  air,  as  it  travels  along  the  tubes 
under  the  pavement  footpaths,  has  means 
of  escape  at  equal  distances,  through 
nozzles  cast  on  tiie  sides  of  the  conduct- 
ing pipes.  From  these  it  passes  upwards 
through  ornamental  cast-iron  gratings 
let  into  the  pavement  at  r  r,  &c.  These 
gratings  extend  the  whole  breadth  of  the 
passage,  and  are  6  inches  broad 

The  other  air-tube^  which  are  laid  in 
the  hollow  partition  walls,  have  also 
3-inch  fire-clay  tubes  attached  to  them, 
III,  &c,  and  bent  so  that  their  orifice 
forms  a  plane  with  the  top  of  the  parti- 
tion waUs,  rising  up  on  each  side  of 
the  glass  diviuoni^  securing  altogether 
as  uniform  a  distributdou  of  air  as  can 
well  be  imagined 

These  pipes  are  opened  or  shut  at 
pleasure  fay  sliding  litu,  that  cover  them 
more  or  less,  according  to  circimiBtancea ; 
and  BO  arranged  that  the  whole  can  be 
moved  simultaneously,  as  already  notioed. 

Rain-water  tanks  are  placed  under  each 
bed,  as  shown  by  the  dotted  lines  on  fig. 


661.  These  are  supplied  from  the  rooC 
the  tanks  being  placed  level  at  top  with 
the  floor  of  the  passages. 

For  cucumber  pits,  vide  section  Pits  of 

VARIOUS  OOKSTKUCTIOira,  &C. 

The  succession  and  nursing  pine-hooKs 
in  the  same  establishment  ate  in  all 
respects  the  same  as  the  above. 

The  melon-house  at  Chatsworth  is  tfau 
described  by  Sir  Joseph  Faittm,  in 
"  Paxton's  Magi- 


Fig.  063. 


front  parapet 
wall,  and  dso 
by  corre^ioikliiig 
openings  in  the 
top  of  the  bock 
wall;  the  front 
ones  being  under 
the  pediments,  and  the  top  ones  above  the 
valleys  or  guttera.     Id  Uie  ground-plsn. 


Fig.  864. 


of  G^denJng 
and  Botany,"  ac- 
companied tdlh 
cuts  showing  the 
ground-plan,  % 
653,  and  CToes- 
section,  fig.  66i, 
as  well  as  by  an 
elevation  and  sec- 
tion of  the  tanks. 
This  house  is  up- 
on the  ridge-and- 
fiuTow  principle, 
and  is  admirably 
ventilated       by 


the  different  pit«  over  the  tanks  are 
shown,  a  a,  with  two  small  cisterns  it 
each  end  for  cold  water,  as  also  to  ffn 
access  to  the  tanks  b  b.  The  footpath  c  t 
is  a  wooden  trellis  footpath ;  a  form  of 
foo^>ath  Sir  Joseph  appears  to  neferto 
what  we  would  judge  to  be  preferable— 
namely,  a  neat  cast-iron  open  ona   Tbe 
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boiler  d  is  placed  &t  one  end.  Be- 
tween the  back  range  of  tanks  and  the 
back  walla,  a  space  ia  left,  of  4  or  5 
inches,  for  the  free  circulation  of  air; 
wA  between  the  front  tanks  and  fixint 
wall  there  is  a  space  of  12  inches,  to 
admit  of  the  &«e  circulation  of  air  fi^m 
the  ventilatorB,  shown  by  the  openings  in 
the  front  wall,  and  to  make  room  for  the 
hot-water  pipes  shown  in  the  section. 
The  width  of  the  house  inaide  iu  the 
clear  is  10  feet :  the  length  majr  be  regu- 
lated by  the  supply  required.  The  foot- 
paths are  constructed  of  larch  boards 
4  j  inches  wide  by  2  inches  thick,  a  quarter 
of  an  inch  apart,  resting  ou  sleepers  4  by 
fi  inches,  supported  by  brick  piera.  The 
house  is  built  against  a  garden  wall,  and 
the  front  and  end  walls  are  9  inches 
brickwork;  while  the  walls  of  the  pit 
within  are  41  inches,  or  brick  on  bed, 
plastered,  with  a  wooden  ooping  on  top. 
The  tranarerse  section  shows  the  tanks, 
pipes,  pathways,  pita,  and  the  space  for 
rentilation  in  the  back  walL  The  angle 
of  the  rafter  is  32°  %o  the  plating,  '^e 
platings  are  0  inches  by  3  inches;  the 
rafters  —  i.  e.,  ridges  and  valleys — are 
5j  by  3  inches ;  and  the  bars  or  astragals 
are  1^  deep.  The  ventilation  is  ttiua 
described  : — "  In  each  bay  of  tiie  roof 
there  is  a  ventilator,  raking  at  the  top 
parallel  to  the  pediments,  and  about 
3  feet  9  inches  wide,  and  3  feet  in  length. 
These  ventilators  inaide  communicate 
with  the  vacuity  in  the  back  wall,  as 
shown  in  the  section  ;  they  are  made  to 
slide  up  and  down  a  wooden  frame  fixed 
to  the  wall,  and  are  balanced  by  a  line, 
pulley,  and  weight,  so  that  they  may  be 
set  to  any  point  required.  A  wooden 
trellis  is  fixed  to  the  back  wall,  to  which 
the  plants  are  trained.  It  will  be  seen 
by  the  section  tliat  the  back  tank  at  the 
back  part  of  the  bouse  is  at  a  higher 
level  tnan  that  in  fit>nt :  this  is  in  order 
that  the  flow-pipes  frvm  the  top  of  the 
boiler  may  descend  from  the  back  tank, 
pass  under  the  pathway,  and  proceed 
along  the  firont  tank  as  a  return-pipe  to 
the  boiler.  The  four  pipes  shown  in 
front  are  the  flow  and  return  pipes  firom 
and  to  the  boiler. 

This  is,  upon  the  whole,  one  of  the 
best  melon-houses  we  have  seen,  and  is, 
of  conise,  especially  well  adapted  to  the 
forcing  of  cucumbeta  also.     The  whole 


is  grazed  with  sheet-glass,  and  has  a  very 
elegant  appearance. 

J>aBid»<m'»  ateamber-houu. — Of  the  ou- 
onmber-house  erected  by  Mr  Davidson 
at  Staokpool  Gonrt^  the  annexed  diagrams, 
figs.  6SS  and  666,  aeotioD,  are  illustrations; 


Tig.KS. 


and  although  erected  by  him  without 
any  previous  knowledge   of  the  tank- 


heating  system,  it  posBesses  merits  not  in 
alt  cases  excelled  even  at  the  present 
day. 

Reference  to  the  plans : — a,  hot^water 
tanks;  b,  flow-pipe;  e,  return-pipe,  whioh 
cannot  be  seen  in  the  section ;  d,  flue ; 
9,  pathway;  /,  steps  to  house;  g,  steps 
to  stoke-hole ;  A,  ventilators ;  1 1,  level  of 
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ground  outside;  k,  brick  supports  on 
which  the  flag  tanks  rest ;  /,  drainage  and 
soil  for  plants;  m,  brick  wall,  forming 
outer  edge  of  bed. 

In  this  case  the  bottoms  of  the  tanks 
are  made  of  payement,  the  sides  of  bricks 
in  cement,  and  the  covering  slate  cement- 
ed down.  The  boiler  is  placed  under 
the  end  of  the  tank,  and  is  2  feet  deep, 
and  1  foot  in  diameter.  The  smoke-flue 
is  carried  along  under  the  tanks,  and 
makes  two  turns  along  the  back  wall. 
One  peculiarity  in  this  house  is,  that 
parallel  with  the  flow  and  return  tank  is 
a  third  and  broader  one,  uncovered  with 
soil,  for  the  purpose  of  giving  atmospheric 
heat,  in  conjunction  with,  or  independent 
of,  the  other  two— the  regulation  being 
effected  by  a  slider  in  the  end  of  the  third 
tank.  The  briok-on-edge  wall,  to  keep  up 
the  soil  at  the  front  of  the  bed,  is  built 
so  that  1-inch  spaces  are  left  between 
the  bricks  for  the  better  draining  of  the 
bed. 

Cucumber-houses  and  pits  have  in 
general  had  their  roofe  placed  at  much 
too  low  an  angle.  The  first,  we  believe, 
who  directed  attention  to  this  matter  was 
Mr  W.  P.  Ayres,  in  his  excellent  treatise 
on  the  cultivation  of  this  plant  '*  Cu- 
cumber pits  and  frames,"  he  observes, 
"  have  the  sashes  generally  placed  at  an 
angle  of  15°  or  16°,  too  low  to  obtain  the 
full  solar  power  in  June,  when  the  sun  is 
at  his  highest  altitude ;  60°,  too  low  for 
December ;  and  36°,  too  low  for  March 
and  September."  Alive  to  these  defects, 
this  intelligent  cultivator  constructed  his 
house  to  obtain  a  maximum  of  solar 
influence  in  mid-winter,  at  the  very 
period  at  which,  for  this  purpose,  it  is 
most  required.  '^  To  obtain  the  perpen- 
dicular rays  of  the  sun  in  December,  it 
would  be  necessary,  in  latitude  53°,  to 
place  the  glass  at  an  angle  of  75°  28' ;  in 
January,  71°  52';  in  February,  62°  29'; 
and  in  March,  51°  41'.*'  As  the  influence 
of  the  sun  is  very  slight  from  the  autumnal 
to  the  vernal  equinox,  Mr  Ayres  prefers 
securing  the  perpendicular  rays  in  March 
and  September,  and  therefore  constructs 
his  roof  to  an  angle  of  51°.  The  follow- 
ing diagram,  fig.  657,  will  show  the  con- 
struction of  his  house : — ''  a  is  the  tan- 
bed  in  which  the  pots  containing  the  plants 
are  placed ;  h  is  the  trellis  to  which  the 
plants  are  trained;  c  is  the  pathway, 


Fig.  657. 


under  which  is  a  flue,  with  the  pipe  of  an 
Amott  stove  passing  through  it ;  and  d  is 

the  gronnd- 
lina"  With 
the  excep- 
tion of  ki- 
nott  B  stove, 
of  which,  to- 
gether with 
all  other  hot- 
air  stoves^  we 
have  a  per- 
fect horror, 
this  is  an  ex- 
cellent house 
for  the  pur- 
pose, and  if 
heated  with  hot  water,  would  be  perfection 
itself.  The  fig.  is  taken  from  Mr  Ayres^s 
book,  of  which  every  cucumber-grower 
should  be  possessed 

Fig.  658  shows  the  cross  section  of  the 
cucumber-house  in  the  royal  gardens  at 
Frogmore.  In  external  appearance,  if 
we  except  the  front  upright  sashes,  they 
somewhat  resemble  the  vineries  last 
erected  in  the  same  establishment,  f^g, 
427.  The  internal  arrangements,  as  will 
be  seen  bv  our  figure,  are  different,  and 
exceedingly  well  adapted  for  the  purpose 
for  which  they  are  mtended.  llie  beds 
of  compost  in  which  the  plants  are  set 
are  placed  over  chambers  most  efficiently 
heated  by  hot-water  pipes,  having  open 
gutters  or  troughs  cast  on  their  upper 
sides,  by  means  of  which  dry  or  moist 
heat  can  be  employed  when  either  is 
thought  most  desirable.  One  peculiaritj 
in  the  manner  of  arranging  the  pipes 
seems  to  prevail  very  generally  in  these 
gardens — namely,  suspending  fiiem  fr<m 
above,  instead  of  supporting  them  from 
below,  as  is  usually  done.  This,  no 
doubt^  admits  of  a  freer  radiation  of 
heat  from  their  whole  surfaces,  than  if 
they  were  supported  as  in  ordinary  cases. 
A  passage  divides  the  house  into  two 
ranges  of  borders;  the  plants  set  in  the 
one  next  the  back  waU  aro  trained  up 
to  about  the  middle  of  the  back  part  of 
the  semi-span  roof,  and  thence  upwards 
over  the  very  tasteful  iron  trussing  which 
ties  the  front  and  back  parts  of  the  roof 
together.  The  plants  in  the  fioni  or 
principal  bed  are  trained  over  a  semi- 
circular trellis,  and  shoots  from  it  maj 
be  carried  up  the  iron  supports  which 


CUCUMBER  AND  MELON  HOUSES.  465 

strengthen  the  roo£  Both  borders  are  bottom  in  Eiupported  on  pavement,  in 
supported  on  brick  valla,  which  also  which  provisioa  ie  made  for  the  neoeesBiy 
form  the  odea  of  the  beda,  while  the    drainage  of  the  compost     Along  the 


iront  is  placed  a  neat  stone  shelf,  sup- 
ported on  iron  columns,  tmder  which 
a  flow  and  return  pipe  is  placed;  and  upon 
this  shel^  strawberries,  French  beans,  &c 
are  grown.  The  floors  of  the  passages, 
hke  all  those  in  these  gardens,  are  paved 
with  stone  pavement.  Ventilation  is 
carefully  pi^vided  for  by  opening  the 
roof  mahea  at  top,  the  cold  air  descending 
to  the  back  passage  at  (,  entering  through 
apertures  formed,  by  using  air-bricks,  in 
the  side  walls  of  the  pits  at  a  a,  and  cir- 
cnlating  completely  tiirough,  under,  and 
around  them,  and  escaping  at  c.  Ven- 
tilators are  ptaoed  in  the  front  wall  at 
regular  distances  opposite  the  two  front 
hot-water  pipes.  These  houses  are  72  feet 
6  inches  in  length,  17  feet  in  breadth, 
and  6  feet  3  inches  in  height  from  passage 
to  under  side  of  ridge.  These  dimensions 
will  serve  as  a  scale  to  the  other  parts. 
Upon  the  whole,  these  are  the  most  com- 
plete oucumber-housee  we  have  seen. 

In  allhothovseetbereisa  want  of  ven- 
tilation near  the  floor  ;  and  until  means 
are  devised  to  remedy  this,  purity  of 


atmosphere  within  cannot  be  looked  for. 
This  defect  is  most  obvious  in  melon  and 
cucumlwr  houses,  pine-stoves,  &c.,  where 
a  great  portion  of  the  floor  is  occupied 
with  fan  or  other  beds,  below  and  around 
which  no  circulation  of  air  takes  place. 
The  annexed  figure,  659,  will  show  how 


Fig.  6GB. 


the  circulation  throughont  all  parts  of  a 
house  or  pit  may  be  e^cted.  The  tank 
a  is  elevated  upon  cast-iron  pillars,  and 
is,  with  the  udes  and  ends  of  tiie  bed  d  d, 
all  formed  of  plates  of  cast-iron.    The 
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divifflon  of  the  tank,  it  will  be  observed, 
is  placed  just  aboye  the  centre  line  of  the 
columns  of  support,  and  takes  the  bear- 
ing of  the  top  of  the  tank,  which  is  also 
the  bottom  of  the  bed,  and  thus  affords 
stability  and  strength.  The  iron  columns 
ee  e  are  placed  3  feet  apart  Both  divi- 
sions of  the  tank  act  as  flows ;  the  return 
of  the  water  is  made  through  the  pipes 
bb.  <«i8agratiDgfootpathlctending^ 
round  the  pit;  and  through  it,  as  well  as 
from  between  the  supporting  pillars  at  k, 
light  and  air  are  admitted  into  the  vault 
/below,  as  also  through  the  openings  at  y 
and  h  h.  The  two  Tatter  are  shown  as 
shut  by  a  contrivance  for  regulating  the 
admission  of  atmospheric  air  from  with- 
out These  openings,  which  extend  all 
along  the  frx)nt  and  back,  acting  as  blind 
areas,  are  9  inches  wide,  thus  keeping  the 
walls  under  the  surface  dry,  and  admit- 
ting air  into  the  bottom  of  the  vault 
through  the  drains  t  i.  Atmospheric 
ventilation  is  effected  by  the  usual  open- 
ing of  the  front  lights  and  wall  ventilators 
near  the  top  of  the  back  wall. 

With  such  a  command  of  ventilation 
from  below,  the  front  lights  need  never 
be  opened.  We  are  not  aware  that  such 
a  house  has  ever  been  constructed,  but 
we  are  preparing  plans  at  present  for  a 
house  of  this  Und,  for  the  purpose  of 
growing  melons,  the  plants  to  be  planted 
in  the  bed  over  the  tanks,  and  trained 
over  the  roof  in  the  manner  of  vines. 
The  great  degree  of  humidity,  accom-» 
panied  with  a  high  temperature,  required 
m.  melon  and  cucumber  houses,  calls 
loudly  for  a  principle  of  ventilation  for 
the  maintenance  of  a  healthy  atmo- 
sphere, which,  we  doubt  not,  will  be 
secured  by  following  out  the  principle 
here  explained. 


§  4. — MUSHROOM-HOUSES. 

Although  the  cultivation  of  the  mush- 
room has  long  been  practised  in  Britain, 
it  must  be  a^nowledged  that,  up  to  the 
year  1815,  when  Oldi^  introduced  the 
German  mushroom  -  house  and  mode 
of  cultivation,  it  was  carried  on  in  a 
very  slovenly,  if  not  a  veiy  uncertain 
manner. 

In  con8tru9tion,  the  mushroom-house 
should  be  miide  sufficiently  large,  as  it 


will  be  found  the  most  suitable  place  for 
forcing  rhubarb,  sea-kale,  chicory,  Ao.,  in 
winter,  not  only  securing  a  constant  sac- 
cession  of  these  invaluable  winter  vege- 
tables, but  doing  so  at  much  less  expense 
and  trouble  than  the  modes  in  general  nsa. 
Lily  of  the  Valley  may  also  be  forwarded 
in  it  imtil  the  flower  spikes  begin  to 
appear,  when  they  will  have  to  be  re- 
moved to  a  lighter  abode.  Hyacintlu 
and  all  other  bulbs  may  be  also  forwarded 
by  being  plunged  overhead  in  leaf  mould, 
or  other  light  covering.  In  regard  to 
situation,  it  matters  littie  what  the  aspect 
be ;  and  hence  it  is  generally  made  part 
of  the  arrangement  in  connection  with 
the  offices  behind  the  range  of  hothouaeH^ 
or  in  ceUars  under  them.  Indeed,  the 
latter,  if  not  too  damp,  is  of  all  others  the 
best  situation  for  the  purpose. 

The  Oerman  mu^rwm^aiue,  fig.  660,  is 
thus  described  by  Mr  Oldaere  in  "  Horti- 


Fig.  6eo. 


cultural  Society's  Transaotions,**  voL  il  :^ 
''  The  outside  walls  should  be  8^  feet  high 
for  four  heights  of  beds,  and  6A  fbet  for 
three  heists,  and  10  feet  wide  inside 
the  walls,  lliis  is  the  most  convenient 
width,  as  it  admits  of  a  set  of  shdves  3^ 
feet  wide  on  each  side,  and  afibrds  a  spsoe 
through  the  middle  of  the  house  3  feet 
wide  for  a  double  flue  and  a  walk  upon 
it"  Hot-water  pipes  were  not  in  nee 
when  this  house  WBS  erected.  ''Thewalls 
should  be  9  inches  thick,  and  the  length 
of  the  house  as  may  be  judged  neoesBSiy. 
When  the  outside  of  the  house  is  hoilt, 
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place  a  belling  ov6r  it  (ad  high  as  the  top 
of  the  walls)  of  boards  1  inch  thick,  and 
plarter  it  on  the  upper  side  with  road 
sand,  well  wrought  together,  1  inch  thick, 
(this  will  be  found  superior  to  lime,)  leav- 
ing square  trunks^  f^  in  the  ceiling  9  inches 
in  width,  up  the  middle  of  the  house,  at 
6  fiset  distance  from  each  other,  with 
slides  J  under  them,  to  admit  and  take  off 
air  whan  neoessaty.  This  being  done, 
erect  two  single-brick  walls,  v  v,  each  five 
bricks  hig^  at  the  distance  of  5^  feet 
from  the  outside  walls^  to  hold  up  the 
sides  of  the  lower  beds  a  a,  and  form  one 
side  of  the  air-flue  iu  tUy  leaving  3  feet 
up  the  middle,  txt,  of  the  house  for  the 
floor.  Upon  these  walls, «  9,  lay  planks, 
tu,i^  inohes  wide  and  3  iuoheB  thick,  in 
which  to  mortise  the  standards  t  k  which 
support  the  shelves.  These  standards 
should  be  3^  inches  square^  and  placed 
4  feet  6  inches  asunder,  and  fiEysfcened  at 
the  top  through  the  ceiling.  When 
the  standards  are  set  up,  fix  the  cross* 
bearers^  %%%%  that  are  to  support  the 
shelves  o  o,  mortising  one  end  of  each  into 
the  standards  n,  the  other  into  the  walls 
i.  The  first  set  of  bearers  should  be  2 
feet  firom  the  floor,  and  each  succeeding 
set  2  feet  from  that  below  it  Having 
thus  fixed  the  uprights^  i  t,  and  bearers, 
« A,  at  such  a  height  as  the  building  will 
admit,  proceed  to  form  the  shelves,  o  o, 
with  boards  1^  inches  thick,  observing  to 
place  a  board,  dd,  S  inohes  broad  and  1 
inch  thick,  in  the  fi-ont  of  each  shel^  to 
8app(»1;  the  firont  of  the  beds.  Fasten  this 
board  on  the  outside  of  the  standards, 
that  the  width  of  the  beds  may  not  be 
diminished.  The  shelves  being  complete, 
the  next  thing  to  be  done  is  the  construc- 
tion of  the  flue,  (p  in  section)  which  should 
commence  at  the  end  of  the  bouse  next 
to  the  door,  run  parallel  to  the  shelves  all 
the  length  of  the  house,  and  return  back 
to  the  fir^lace,  where  the  chimney  should 
be  built,  the  sides  of  the  flue  inside  to  be 
of  the  height  of  4  bricks  laid  flatways, 
and  6  inches  wide,  which  will  make  Uie 
width  of  the  flues  15  inches  firom  outside 
to  outside,  and  leaveacavity  (tu)  on  each 
side  betwixt  the  flue  and  the  waUs  that 
are  under  the  shelves,  and  one  (sy)  up 
the  middle,  betwixt  ihe  flues,  2  inches 
wide,  to  admit  the  heat  into  the  house 
from  the  sides  of  the  flues." 
A  humid  atmosphere  appears,  fi-om  all 


we  see  in  nature,  as  well  as  firom  experi-? 
ence  in  artificial  culture,  to  be  exceedingly 
favourable  to  the  production  of  mush- 
rooms. The  flues,  therefore,  of  such  a 
house  as  we  have.been  describing,  should 
be  covered  with  hollowed  tiles,  and  these 
fi*equently  supplied  with  water,  that  a 
genial  and  warm  steam  may  be  produced, 
or  evaporating  pans  may  be  set  upon 
them. 

We  give  this  lengthened  description 
because  the  principle  of  the  house  is  good. 
Modem  improvements  have,  however, 
been  added,  of  which  the  heating  by  hot 
water  is  not  the  least  important.  Slate 
and  stone  shelves  have  also  been  substi-p 
tuted  for  the  wooden  ones,  answering  the 
same  purpose,  with  the  advantage  of  being 
more  durable.  Iron  uprights  and  cross- 
bearers  have  also  taken  the  place  of  wooden 
ones,  and  more  durable  ceilings  have  been 
adopted,  some  of  which  are  arched  over  in 
brick— ^as  that  of  Patrick's,  afterwards  to  be 
described.  Asphalt,  slate,  and  even  pave- 
ment, have  also  been  used  for  the  ceiling. 
From  the  humidity,  and  want  of  firee  cir- 
culation of  air,  mushroom  houses  are  more 
liable  to  decay  than  any  other  horticul- 
tural building;  hence  the  necessity  for 
using  material  less  perishable  than  wood. 
In  the  Royal  Gardens  at  Frogmore,  that  of 
Trentham,  and  elsewhere,  slate  dielving 
is  used  :•  it  is  not  only  more  durable,  but 
more  elegant,  and  occupies  less  space* 
Indeed,  there  is  no  reason  why  iron  shelve^ 
should  not  be  used  altogether ;  but  in 
either  case  the  bottoms  should  be  perfor- 
ated with  abundance  of  holes,  to  prevent 
the  beds  becoming  at  any  time  too  damp. 
Mushroom  shelves  of  pavement  support- 
ed on  brick  piers,  and  arches  of  brick 
thrown  very  flat,  and  levelled  on  the 
top,  are  now  common :  the  only  objec- 
tion to  these  is  the  space  taken  up  with 
the  material  On  the  whole  there  is 
nothing  better,  cheaper,  or  more  durable 
than  iron  uprights  and  bearers,  with 
either  thin  pavement  or  thick  slate  for 
shelving. 

Seller^  nmhrwm4um8e. — >This  house  is 
thus  described  in  '^  The  Gardeners'  Chro- 
nicle," 1841,  p.  277.  Fig. 661  ''represents 
a  sedion  of  the  interior  of  the  house,  with 
three  beds  of  mushrooms,  a  a  a,  18  feet 
long,  and  3  feet  wide ;  aod  three  shelves 
for  forcing  rhubarb,  hhh^X  foot  3  inches 
wide  :    if  circumstances  permit,    these 


PITS  AND  FRAMEa 


ahelTea  may  b«  made  vider,  and  used  for 
muahrooma.  Stooee  are  placed  on  each 
nde  of  the  passage,  at  f  e,  for  the  atandarda 


Fig.  662. 


to  be  placed  on  that  support  the  bearers 
of  tlie  shelves,  and  which  are  mortised  at 
d  d.  The  atones  should  be  about  6  inches 
square  on  the  surfiice,  and  3  inches  thick, 
and  the  standards  about  3j  inches  equara" 
The  standards  and  croBS-bearen  ore  fitted 
np  in  the  usual  manner,  as  will  be  seen  by 
a  glance  at  the  diagram.  "When  the 
Btandards  and  cross-bearers  are  fixed,  the 
Bhelves  may  bo  formed  by  laying  along 
the  latter  boards  1  ^inoh  thick ;  and  it 
■will  be  conTeoient,  when  removing  or 
putting  fresh  dung  in,  if  a  board  8  inches 
broad  and  1  inch  thick  is  placed  behind 
the  standard  at  i,  or  cut  so  as  to  come 
fluah  with  it.  When  the  shelves  are  fixed, 
a  trench  9  inches  deep  is  made  in  the 
passage  1 1,  for  the  reception  of  the  hot- 
water  pipes ;  on  each  side  this  trench  a 
brick  wall,  «  n,  is  built,  to  prevent  rub- 
bish from  &lling  in.  The  bottom  of  the 
trench  must  be  puddled  with  clay,  so  that 
the  water  thrown  on  the  pipes  may  not 
escape.  The  pipes  used  are  inch-ana<hatf 
bore,  and  they  are  laid  in  the  trench  3 
inches  apart  A  wooden  trellis,  o,  is 
placed  over  them,  resting  oa  the  brick 
walls  n  «•,  and  forming  a  path.  Fig  662 
shows  the  section  of  the  tamaoe  for  heat- 
ing  the  pineiy" — as  the  same  fiiel  used 
for  the  latter  heats  the  mushroom-house 
also — '"  and  it  is  so  constructed  that  the 
same  quanti^  of  ftiel  is  found  sufficient 
to  keep  np  the  temperature  in  both 
honaea.    When  a  strong  fire  is  required 


in  the  fiimace  b,  which  heata  the  flues 
in  the  pine-stove,  it  is  sufficient  for  the 
boiler  a,  which  is 
placed  on  one  aide 
of  it  When  the 
weather  is  mild, 
the  fire  in  the  fiir- 
naoe  c  is  sufficient 
for  both  purposea ; 
!>  but  when  c^d 
weather  sets  in, 
another  fire  is  then  made  «nder  the 
boiler  at  e,  which  is  suffident  to  keep 
the  water  in  the  pipes  in  circulation. 
The  heat  from  the  furnace  e  passes  over 
the  left  side  of  the  boiler,  and  entera  the 
flue  heated  by  the  furnace,  as  shown  by 
the  arrows  in  the  sketch.  A  flange  is 
placed  on  the  flow-pipe,  by  which  it  is 
fixed  over  the  top  hole  in  the  boiler  a. 
This  pipe  mns  horisontally,  and  ia  at- 
tached by  an  elbow  to  the  pipes  laid  in 
the  trench  of  the  mushroom-house.  Tlie 
return-pipe  ia  fixed  in  the  boiler  below 
the  flow-pipe,  and  on  it  ia  screwed  a  tep 
to  let  out  foul  air  when  required.  When 
the  mushrooms  want  steaming  take  a 
fine  rose  watering-pot,  and  sprinkle  the 
pipes  with  it  till  the  steam  arises  so 
thick  that  objects  cannot  be  seen  at  the 
ferther  end  of  the  house.  Steaming  ia 
better  than  watering  over -head  for 
mushrooms,  aa  much  water  destroys  the 

The  system  of  heating  and  stesmii^ 
recommended  here  ia  excellent.  We 
think,  however,  that  3-inch  pipes  would 
in  the  end  have  been  found  better,  as 
those  of  so  email  a  oahbre  will  aoon  be 
choked  by  the  formation  of  rust  and 
mineral  deposits.  The  whole  framework 
we  would  here,  as  we  recommended  for 
Oldacre's  mualuroom-houae,  have  ctf  iron ; 
the  shelving  of  slate  or  thin  pavement ; 
and  were  the  shelves  perforated  thickly 
with  holes,  perhaps  it  would  be  an  advan- 
tage— at  least  it  would  tend  to  guard 
against  damp  at  the  bottoms  of  the  beds. 
The  shelves  bbi,  which  are  only  1  foot  3 
inches  broad,  are  rather  too  narrow  for 
holding  rhubarb  roots ;  perhaps  it  would 
be  better  to  force  the  rhubarb  on  the 
ground  floor.  The  idea  of  puddling 
under  the  pipes  is  also  good,  as  a  slight 
vapour  will  arise  fi-om  it,  and  bo  keep  the 
atmosphere  of  the  bouse  moderately 
humid. 
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Hemim't  mmkroaK-Jiouae. — Before  de- 
Kribing  this  hooee,  it  may  be  neceesar; 
to  mention  tbat  Mr  Hankin  diffeia  in  hia 
mode  of  culture  coDBiderably  from  culti- 
*  TBtoTB  of  the  mtuhroom  in  general.  In- 
stead of  excluding  light,  and  almost 
excluding  air,  he  admits  both  to  the 
extent  of  rendering  his  house  as  interest- 
ing to  the  visitor  as  any  plant-house 
under  his  care,  ooncluding,  and  we  think 
with  good  reason,  that  light  and  air, 
where  an  equal  temperature  can  be  kept 
up,  are  as  essential  to  tbe  suocessfid  cul- 
ture of  this  plant  as  to  many  others ; 
"  and  that  a  confined  atmosphere  will 
never  produce  healthy  and  ^11-grown 
mushrocma."  Another  part  of  his  man- 
agement is  also  different  from  the  com- 
mon routine— namely,  covering  his  beds 
with  fresh  green  turf  about  I^  inches 
in  thickness,  having  the  green  dde  up- 
permost, through  which  the  mush- 
rooms force  themselves,  and  assume  quite 
their  natural  appearance.  The  grassy 
turf  is  kept  in  a  healthy  growing  state, 
and  in  the  mornings  has  tdl  the  appear- 
ance of  being  covered  with  a  copious 
dew. 

The  annexed  section,    fig    663,   and 
ground-plan,  fig.   664,   are  token  frvtm 
a    oommumca- 
Fig.  flea.  tion     by     the 

inventor,  and 
published  in 
"  The  Garden 
era'  Chronicle," 
1845,  p.  99 1— 
"  Beferenoea :  a 
boiler,  2  feet  1^ 
inches  by  1  foot 
9  inches ;  h 
boxes,  6  feet  5 
inches  by  3  feet 
6  inches;  e  chimney;  d  door,  3  feet" 
This  house  is  heated  by  an  open  briok- 
and-oement  tank  e,  placed  under  the 
^saage,  and  covered  with  an  open  trellis. 
The  boiler  is  also  open,  and  placed  within 
the  boose.  The  beds  on  the  ground-fioor 
are  sunk  9  inohes  under  the  floor-level, 
and  are  used  for  forcing  rhubarb  and  Bea- 
kale.  The  roof  is  tiled,  and  in  it  are 
three  glazed  sashes  on  each  side  for  trans- 
mitting lighL  This  house  is  26  feet 
in  len^uidlS&et  wide;  butof course 
the  length  may  be  extended  to  any  re- 
quired  degree.     When    the    beds   are 


made  up  and   covered  wit})   green  tnrf, 
the  houae  must 

more  inviting 
appearance  than 
those  in  com- 
mon use.  We 
think,  however, 
from  ihe  hei^t 
of  the  aide  walla, 
that  another 
course  of  boxes 
might  be  placed 
along  each  aide. 
The  advantage 
of  the  boxes  we 
do  not  quite 
clearly  see.  Why 
not  use  Bhelv- 
ing,  as  in  the 
easee  already  noticed  t 

Patriet'tmu^room-houte. — The  annexed 
diagrams,  figs.  665  and  666,  exhibit  the 
mushroom-houaea  used  at  Stoke  Hace, 
„     „,  both  for  sum- 

f*""-  morandwin- 

Wl  ter   use.      Of 
course  the  for- 
mer    is     not 
heat«d;  — the 
latter  is,  by  4- 
inch  hot-water 
pipes,     which 
are      brought 
trom  a  boiler 
constructed  to 
heat,  at  the  same  time,  a  range  of  pits 
for  pines,  melons,  &o.,  89  feet  long  and  7 
feet  wide.  The 
*■  shelves      are 

close -bottom- 
ed, to  prevent 
the  beds  from 
drying  too 
rapidly,  and 
also  to  require 
less  watering, 
which  Mr  Patrick  tbinka  a  very  impor- 
tant precaution  in  mushroom  culture. 
Ventilation  is  effected  by  a  slide  in  the 
door,  and  a  wooden  trunk  up  through  the 
arch  and  roof,  with  a  aUde  in  It  also. 
We  do  not  exactly  see  the  motive  of  Mr 
Patrick,  whom  we  have  long  known  and 
'  as  one  of  the  best  gardeners  in 
,  in  adopting  the  span-roof  over 
this  house,  as,  from  ita  situation  behind 
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the  garden  wall,  a  lean-to  roof  would 
have  been  cheaper,  and  would  have 
carried  off  the  rain-water  better.  It  is 
rather  a  novel,  but  still  a  good  plan,  to 
have  the  inner  roof  constructed  of  a  brick 
arch,  as  it  will  of  course  save  the  outer 
one  from  decay,  to  which  all  mushroom- 
house  roo&  are  liable  more  than  an;  other 
kind  of  garden  building.  This  house 
struck  US  at  first  sight  as  very  complete, 
eioeptdog  in  breadth,  which  we  would 
increase  to  9  feet — that  ia,  3  feet  for  the 
breadth  of  the  beds  on  each  side,  and  the 
same  for  the  footpath,  which  at  present 
is  inconveniently  narrow. 

The  mushroom-house  of  the  Baron 
Joseph  D'Hoogvorst,  of  Limmal,  near 
Bru^els,  in  which  we  have  seen  abundant 
crops,  is  confined  to  very  neatly  fitted  up 
wooden  cases  amtnged  in  his  extensive 
stables,  and  covered  in  with  canvass  cur- 
tains, which  at  first  sight  induces  one 
to  believe  them  repositories  of  stable- 
furniture,  rather  than  mushroom  cases. 
The  annexed  fig.,  667,  will  give  a  perfect 

rig.m. 


the  creation  of  an  unhealthy  atmosphere 
for  their  horses,  that  such  is  not  the 
result  in  his  case.  A  French  or  Belgian 
stable  of  the  first  oloss  is,  however,  a 
very  difierent  a&ir  from  meet  of  those 
in  this  country,  which  are,  when  oom- 
pared  with  the  others,  little  better  than 


For^lh't  auiAroom-hoioe. — Una  intel- 
ligent cultivator  has  described,  in  the 
"  Gardeners'  Magazine,"  the  following 
structure,  which,  he  very  Justly  remariu^ 
has  durability  as  one  of  its  objeote.  After 
pointing  out  the  &lse  economy  of  growing 
mushrooms  in  beds  in  the  open  air,  whi<£ 
requires  great  labour  in  covering  and 
uncovering,  to  say  nothing  of  the  value 
of  the  materials,  and  showing  also  that 
mushroom  beds  made  on  wooden  shelves 
hasten  their  decay,  as  well  as  that  of  all 
the  wooden  materials  of  the  house,  he 
proposes  a  house  of  the  following  descrip- 
tion : — Fig.  66S  "represents  the  ground- 
Tig.  668. 


rara 


^H 


plan,  which  shows  the  size  and  shape  of 
the  beds  and  alleys,  the  piers  for  the 
arche%  the  boiler  «,  and  the  direction  of 
the  pipes." 

Fig.  669  is  a  longitudinal  section, 
showing  the  kirbs  of  the  bed^  and  the 
form  of  the  stalls  and  arches. 


FV.689. 


nmr^ 

1     ir 

idea  of  their  form  and  arrangement.  Some 
peculiarity  in  the  Baron's  mode  of  culture, 
as  will  be  seen  by  a  reference  to  his  pub- 
lished treatise — "  M^thode  nouvelle,  facile, 
et  peu  couteuse,  de  cultiver  la  Champig- 
non," will  satis^  those  who  would  dread 


Fig.  670  is  a  tnuiBverse  section,  blow- 
ing ^e  arches  under  and  over  the  beds, 
the  thoroughfare  a  in  the  raiddle,and  the 
position  of  the  hot-water  pipes  c  t  is  an 
open  shed  and  general  workshop,  the  re- 
ceptacle of  everything  requiring  protec- 
tion, too  clumsy  to  be  otherwise  boused. 
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*"  A  shed  of  this  descriptioii  is  an  indich  in  finely-sifted  coal  ashes,  to  preserve 
pensable  adjunct  to  every  well-ordered  their  roots  from  being  frozen;  that  mate- 
garden,  and  in  the  present  case  it  serves  rial  being  also,  at  the  same  time,  an  excel- 
as  a  roof  to  the  mushroom-house.  In  the  lent  corrector  of  damp,  which  is  the 
centre  of  each  vaults  shown  in  fig.  670,  a  greatest  enemy  to  plants  during  their 

Pig.«70, 
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circular  ventilator,  d,  9  inches  in  diameter, 
will  be  made,  having  a  stone  or  cast-iron 
stopper,  with  a  folding  ring.  The  boiler 
is  placed  at  e  on  ground-plan ;  the  direc- 
tion of  the  hot-water  pipes  is  indicated  by 
the  linesi,  and  the  whole  roof  of  the  mush- 
room-house is  covered  over  with  pave- 
ment)  which  at  the  same  time  forms  the 
floor  of  the  shed  above.  Mr  Forsyth 
objects  to  cast-iron  shelves  ''on  account 
of  the  rust— and  to  date  shelves,  as  being 
generally  cold  and  damp,  and  therefore 
Hot  suitable  to  the  purpse ;  but  he  knows 
of  no  objection  to  shelves  built  of  bricks 
and  mortar,  and  kirbed  with  hewn  stone 
3  inches  wide,  and  batted  together  with 
lead."  We  presume,  upon  the  same 
ground,  that  he  would  also  object  to 
stone  dielves.  For  ourselves,  we  do  not 
see  how  such  could  be  colder  or  damper 
than  bricks,  in  a  structure  kept  at  a 
moderate  teimperature  by  fire  heat  The 
plan  altogether  deserves  attention. 


§  6.— CONSERVATIVE  PITS. 

CkmaenaAve  pU  wUh  solid  toaUi,  fig.  671. 
— ^The  protection  afibrded  by  this  pit 
during  winter  will  be  found  sufficient  for 
preserving  many  of  what  are  called  half- 
hardy  plimts,  such  as  ericas,  many  New 
HoUimd  plimts,  fuchsias,  myrtles,  and 
many  others.  The  pots  should  be  plunged 


state  of  rest  Frost  may  be  excluded  by 
covering  the  sashes  with  felt  or  canvass 
shutters,  and  ventUation  effected  by  tilt* 
ing  up  the  bottom  and  top  ends  of  the 
sashes  alternately.  Such  pits  should  be 
6  feet  wide,  3  liaet  6  inches  high  at  back, 
and  2  feet  6  inches  in  front,  and  the  walls 
9  inches  in  thickness. 

CimserwxHve  pit  with  hoUow  waUa,  fig. 
672. — ^This  is  a  modification  of  the  last. 


adapted  for  smaller  plants.  The  walls 
are  all  above  the  surface,  and  are  built 
hollow  the  more  effectually  to  exclude 
the  frt)6t  The  plants  are  set  on  a  level 
trellis  stage,  with  openings  at  least  an 
inch  between  the  bars.  This  stage  is 
movable,  to  admit  of  its  being  loweiid  or 
elevated  to  suit  the  height  of  the  plants. 
Ventilation  is  seciired  by  openings  along 
the  back  and  front  of  the  pit  at  a  a  These 
are  furnished  with  revolving  brass  regis^ 
ters,  so  that  more  or  lees  air  may  be  admit- 
ted according  to  the  state  of  the  weather. 
The  air  passes  into  the  space  6,  and, 
rising  through  the  trellis,  circulates 
through  amongst  the  plants,  without 
o<»ning  directly  upon  them,  as  it  would 
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do  if  admitted  higher  up  the  sides.  The 
bottom  of  the  pit  is  'to  be  rendered  per- 
fectly dry,  by  having  a  drain  run  along 
its  whole  length;  and  the  floor  should  be 
composed  of  10  or  12  inches  of  coarse 
gravel  or  coal-ashes,  to  absorb  the  spilt 
water  that  falls  from  the  pots  while 
watering.  The  circulation  of  air  passing 
over  the  surface  of  the  floor  will  also 
greatly  tend  to  keep  it  dry.  With  suffi- 
cient coverings  to  the  glass,  many  plants 
may  be  wintered  in  such  a  pit,  which 
will  give  room  in  the  greenhouse  for  the 
larger  and  more  delicate  species.  In 
section  Raftbrs  will  be  shown  the  kind 
of  rafter  we  use  in  the  gardens  at  Dal- 
keith for  such  pits — as,  from  their  con- 
struction, we  can  cover  the  glass  roo& 
most  conveniently  with  asphalt  felt,  or 
wooden  shutters,  made  exactly  of  the 
same  size  as  the  glass  sashes.  With  such 
covering,  we  require  no  fire  heat;  and 
were  it  no  other  than  the  saving  of  the 
breakage  in  glass,  such  coverings  are  well 
worth  the  expense  of  making  and  of 
putting  on.  Such  pits  as  these  are  in- 
valuable to  amateurs. 

Conservative  pU,  with  bottom  ventilatum. — 
The  annexed   cut,    fig.   673,   represents 


Fig.  678, 


the  bottom  of  the  pit>  which  ought  to  be 
well  drained  and  covered  with  coal-asbes. 
To  render  such  a  pit  as  useful  and  com- 
plete as  possible,  hot-water  pipes  3  inches 
in, diameter  may  be  laid,  as  shown  at  e, 
to  be  used  only  in  severe  frosts,  and 
when  the  boarded  coverings  are  also 
down.  Indeed,  if  sufficient  covering  be 
laid  over  the  roo^  fire  heat  will  be  seldom 
required.  A  pure  and  dry  atmosphere 
should  be  kept  up  in  such  pits,  which 
will  secure  the  plants  against  both  cold 
and  damp.  Such  a  pit  may,  with  every 
propriety,  be  constructed  under  the  sur- 
face of  the  ground,  when  the  soil  is 
quite  dry  and  gravelly;  otherwise  it 
^ould  stand  above  the  ground -level, 
with  a  view  to  secure  perfect  dryness 
within.  Wherever  the  soil  is  damp,  or 
the  situation  liable  to  inundation,  conser- 
vative pits  should  be  elevated  above  the 
Burfisuse  rather  than  sunk  under  it :  that 
elevation  may  extend  to  the  height  of 
2  feet,  thus  securing  freedom  from  damp, 
and  bringing  the  plants,  particularly  if 
small,  nearer  to  the  eye. 

SpanrToofed  cold  pit. — ^The  annexed  fig. 
674  shows  the  section,  and  fig.  675  the 

Fhr  674  ground-plan,  of  a 

Jig.  0/4.  conservative  pit 

for  protecting 
half-hardyplants 
during  winter. 
Theside  walls  are 
of  9-inch  brick- 
work, both  for  strength  and  for  resisting 
the  cold.    The  roof  is  in  the  span  form,  for 

convenience  and 
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what  we  think  would  be  an  excellent  pit 
for  wintering  bedding-out  plants,  young 
heaths,  or  other  young  greenhouse  stock. 
Build  the  pit  upon  the  pigeon-hole  prin- 
ciple, as  high  as  the  ground-level  a  a,  and 
above  that  in  9-inch  brick-work.  Build 
retaining-waUs  &  3,  9  inches  distant  only 
from  the  side  walls  of  the  pit,  similar  to 
those  where  dung  linings  are  used. 
Cover  the  spaces  thus  formed  with  thick 
boarding,  to  be  shut  down  in  cold  weather 
to  exclude  the  frosty  as  shown  at  <?,  and 
opened  in  mild  weather,  to  promote  a 
free  circulation  of  air  through  the  pit^  as 
shown  at  d.  The  plants  being  set  upon 
open  trellis-work,  the  spilt  water  in  the 
process  of  watering  would  &I1  down  into 
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light  The  floor 
should  be  of  pav- 
ing tiles,  but  laid 
openin  the  joints 
for  admitting  the 
air  frt>m  the  flues 
below  to  ascend 
amongst  the 
plants.  Thefloor 
is  supported  on 
brick  walls  9 
inches  thick, 
and  from  6  to 
9  inches  high. 
Their  position  is 
shown  in  the 
ground-plio],  as 
are  also  tbeopen- 
ings  ecce  in  the  side  walls  for  the  admission 
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of  air.  These  openings  should  be  6  feet 
apart,  and  about  18  inches  by  9  inches  in 
the  clear,  and  be  furnished  with  doors  to 
open  and  shut  for  the  admission  of  air. 
The  sashes  are  to  run  on  rafters  for  the 
purpose  of  being  taken  off  to  facilitate 
the  putting  in  and  taking  out  the  plants. 
During  winter,  such  pits  ought  to  be 
carefully  covered  with  waterproof  canvass. 
If  this  is  mounted  on  long  rollers,  it  can 
be  let  down  and  drawn  up  with  little 
trouble  or  loss  of  time ;  and  if  fixed  to  the 
ridge  along  one  side,  and  to  the  roller  on 
the  other,  it  will  require  little  further 
fastening  down,  as  tiie  weight  of  the 
roller  wUl  keep  it  in  its  place. 

Cold  pits  for  preserving  vegetables  during 
wkuer, — ^These  are  of  great  use  in  every 
garden,  and,  indeed,  in  most  nurseries. 
They  were  brought  into  notice  some 
years  ago  by  the  mte  Mr  Stewart  of  Val- 
leyfield,  and  an  account  of  them  pub- 
lifi^ed  in  ''The  Transactions  of  the  Hor- 
ticultural Society,"  from  which  our  next 
figure  is  taken.  They  may  be  built  of 
tar(  bricks,  or  stone;  if  of  the  first  mate- 
rial, where  much  turf  is  used  for  potting, 
and  where  exposure  to  the  weather  for  a 
while  is  deemed  necessary,  the  fresh  turf 
taken  early  in  autunm  may  be  employed 
for  the  wails,  and  used  during  the  follow- 
ing summer  for  potting  or  other  purposes. 
On  the  walls,  of  whatever  material,  wall-^ 
plates  rough  fix>m  the  saw  shoiild  be 
used,  and  rafters  dividing  the  whole  into 
spaces  4  or  5  feet  wide.  Mr  Stewart's 
pit  was  without  these,  as  will  be  seen  by 
fig.  676,  which  shows  the  pit  opened  up 
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of  a  permanent  roof  of  straw,  heath,  or 
reeds,  supported  on  larch  posts  2  feet 

Fig.  677. 


and  covered  with  thin  boarding  in  such 
lengths  as  to  be  conveniently  lifted  and 
propped  up.  From  this  it  will  be  seen  that 
the  rain  or  snow  is  thrown  to  the  back, 
keeping  the  interior  of  the  pit  dry — a 
most  important  point  in  wintering  tender 
vegetable& 

The  sp€U^rcofed  Tfegetahle  pit,  fig,  677,  is 
an  improvement  on  the  last     It  consists 
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high  from  the  ground  and  6  feet  asunder. 
To  the  wall-plate  that  supports  the  roof 
the  sides  of  boarding  are  hinged,  and  let 
down  to  exclude  the  frost,  and  opened 
both  at  back  and  front  when  ventilation 
is  required,  and  when  the  weather  is 
mild.  The  advantages  of  such  a  pit  con- 
sist in  the  vegetables  being  kept  perfectly 
dty,  from  the  roof  never  being  opened, 
and  also  in  the  freedom  by  which  air  and 
light  can  at  all  times  be  admitted  by 
opening  the  sides.  Such  pits  may  be 
12  feet  wide,  with  a  passage  up  the 
centre,  and  a  bed  of  diy  eaxili  or  sand 
made  along  both  sides,  into  which  the 
vegetables,  when  full  grown  in  autumn, 
are  to  be  planted.  The  entrance  being 
at  the  two  ends,  free  access  can  be  got  to 
the  pit  for  the  purpose  of  filling  it,  clear- 
ing away  any  decayed  leaves,  and  also 
for  gathering  and  examining  the  state  of 
the  contents.  The  situation  for  such  a 
pit  may  be  in  any  out  of  the  way  place, 
provided  it  is  perfectly  dry,  ana  not 
tmder  the  shade  of  trees.  During  sum- 
mer it  may  be  used  as  a  mushroom- 
house,  and  also  for  retarding  crops  of 
cauliflower,  Ac.,  that  may  be  coming  on 
too  fiast  We  scarcely  know  of  a  more 
-useful  appendage  to  a  garden  than  such  a 
house  would  be.  If  carried  to  a  greater 
height  than  here  represented,  one  or 
more  courses  of  strong  shelving  might  be 
erected,  and  thus  afford  greater  acconmio- 
dation  at  little  extra  expense. 

The  span-roofed  conservative  pit,  fig.  678, 
is  for  protecting  small  plants  from  heavy 
rains  during  summer,  and  will  be  found 

Kg.  678. 


of  great  use  in  extensive  nurseiy  estab- 
lishments. The  framework  is  permanent, 
the  sides  being  formed  of  long  narrow 
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slips  of  wood  nailed  to  the  upright  posts, 
and  kept  2  or  3  inches  apart  for  the  ad- 
mission of  a  free  circulation  of  air  at  all 
timea  Glass  sashes  are  fitted  on  (a)  to 
keep  the  plants  dry,  and  they  are  shaded 
from  the  bright  sun  by  oanyass  awnings, 
h.  Ventilation  being  so  abundantly  sup- 
plied  by  fhe  openi^  in  the  Adk  Jd 
ends,  the  sashes  may  remain  immoved, 
unless  for  the  purpose  of  watering.  Such 
a  pit  might  be  rendered  valuable  also 
during  winter,  if  the  sides  and  ends,  in- 
stead of  having  the  slips  of  wood  fixed  to 
the  uprights,  were  made  to  open  and  shut 
upon  the  principle  of  Venetian  blinds  or 
louvre  boarding.  The  frx)st  would  be  thus 
excluded  from  half-hardy  plants,  and 
abimdanoe  of  air  can  be  admitted,  which 
is  one  of  the  principal  considerations  to  be 
kept  in  view  in  all  arrangements  for  pro- 
tecting plants  during  winter,  as  by  that 
means  damps  are  corrected. 

All  cold  pits  should  fitce  the  north.  If 
they  do  not,  the  air  in  them  gets  heated 
by  the  sun,  and  instead  of  the  plants 
dmg  aUowU  to  remain  in  a  doLant 
state  during  winter,  they  are  first  kept 
growing  to  too  late  a  period  in  autumn, 
and  afterwards  stimulated  into  temporary 
growth  too  early  in  the  spring,  which  ren- 
ders them  much  more  liable  to  destruc- 
tion from  frost  than  if  they  were  otherwise 
circumstanced.  They  should  also  be  kept 
as  dry  as  possible ;  and  no  better  medium 


can  be  found  in  which  to  plunge  them 
than  coal  ashes.  The  floor  of  the  pits,  un- 
less the  subsoil,  is  gravel,  should  be  ele- 
vated a  foot  or  1 8  inches  above  the  ground- 
level  ;  and  the  walls  should  be  9  inches 
thick,  to  exclude  the  fr^)6t     Where  the 
subsoil  is  dry  gravel,  there  is  no  impro- 
priety in  keeping  them  on  the  sor&oe ; 
but  by  no  means  should  they  be  sunk 
under  it.    The  necessity  of  keeping  both 
the  soil,  walls,  and  plants  dry  during 
winter,  is  thus  stated  in  the  first  volume  of 
the  "Gardeners'  Chronicle,"  p.  659— "This 
necessarily  seems  to  arise  out  of  ihe 
nature  of  v^tation,  which,  being  en- 
tirely passive,  cannot  resist  the  influence 
of  surrounding  media.     If  the  air  or  soil 
is  damp,  plants  exposed  to  them  must  ab- 
sorb the  moisture ;  but  from  the  lowness 
of  the  temperature  of  a  winter  house"— or 
pit — "their  powers  of  digestion  and  assi- 
milation are  torpid,  and  therefore  the 
water  they  receive,  instead  of  becoming 
incorporated  with  ^eir  system,  stagnates 
in  their  cells  and  cavities,  where  it  he- 
comes  putrid ;  and  as  soon  as  that  takes 
place,  the   evil  extends   with  rapidity, 
causing  both  branches  and  stems  to  be- 
come rotten ;  for  decay  in  plants  is  always 
contagious,  and  will  spread  through  all 
the  parts  with  which  it  is  in  contact,  until 
the  renovated  forces  of  vegetation  restore 
the  equilibrium  of  chemical  constituentB, 
and  thus  arrest  contagion." 
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MISCELLANEOUS  GARDEN  STRUCTURES. 


§  1. — GABDEN£BS'  HOUSES. 

Thsbb  should  form  aa  adjunct  corre- 
sponding in  style  and  consequence  with 
the  garden,  of  which  they  may  be  said  to 
form  a  part  This  is,  howeyer,  we  regret 
to  say,  by  no  means  a  general  case ;  and 
hence  we  often  find,  even  in  gardens  of 
high  pretensions,  and  where  great  expense 
has  been  gone  to  in  minor  details,  the  ao-. 
commodation  afforded  the  head  gardener 
inferior  to  that  which  ought  to  be  pro- 
Tided  for  his  assistants ;  while  the  hitter 
are  lodged  in  damp  and  ill-ventilated 
dens,  in  general  forming  part  of  the  back- 
sheds,  and  wholly  unfit  for  human  habi- 
tations. The  house  for  the  head  gardener 
should  be  in  keeping  with  the  garden  it- 
self and  in  all  cases  closely  attached  to 
it»  and,  if  possible,  placed  near  the  en- 
trance, having  the  principal  windows 
looking  towards  the  garden.  Hence  the 
south-west  or  south-east  comers  of  a 
walled  garden  are  appropriate  sites;  and 
next  to  these  the  north-east  or  north- 
west, as  being  in  general  nearer  to  the 
hothouses,  ^e  latter  is  the  position  of 
the  garden  house  at  Wobum  Abbey.  In 
some  cases  the  house  is  placed  immedi- 
ately without  the  garden,  as  at  Tottenham 
Park  ;  in  some  within,  as  at  Eaton  Hall ; 
in  some,  in  the  centre  of  the  principal 
range  of  glass,  ais  at  Frogmore ;  while 
others  are  placed  on  elevations  from 
which  the  whole  of  the  gardens  may  be 
seen  at  one  glance.  Such  is  the  case  at 
I>nimlanrig  Castle,  where  one  of  the  best 
spedmens  of  such  houses  in  Britain  may 
be  seen.  In  respect  to  style,  they  shoxild 
be  in.  harmony  with  the  mansion  and  the 
other  buildings  in  the  park.  In  respect 
to  accommodation,  none  should  have  less 


than  two  sitting-rooms,  exclusive  of  the 
kitchen,  nor  less  than  four  sleeping  apart- 
ments, with  corresponding  minor  con.- 
veniences;  and  all  bedrooms  should  be 
up-stairs.  If  the  intended  occupant  be 
only  a  man  and  his  wife,  less  accommo- 
dation might  be  sufficient ;  but  if  there 
be  a  family,  common  decency  and  morality 
demand  separate  sleeping  apartments; 
and  in  places  of  consequence,  a  spare  bed- 
room should  always  be  provided.  Water 
should  be  laid  on,  for  the  use  of  the 
family,  the  supply  of  a  water-closet  and 
bath ;  and  abundant  drainage  and  venti- 
lation should  be  secured  even  to  the  most 
humble  of  these  dwellings.  The  examples 
we  have  given  in  the  following  pages 
are  neither  extravagant  nor  out  of  cha- 
I'acter  with  the  gardens  to  which  they  are 
attached.  Most  of  them  have  been  built^ 
or  are  in  course  of  erection,  from  our 
own  designs.  A  fiishion  of  very  ques- 
tionable propriety  appears  to  exist  very 
geneiaUyin  6ritin,  ofplacing  the  dwelf- 
ings  of  all  domestics  in  the  most  out  of 
the  way  places  imaginable ;  and  if  cir- 
cumstances force  the  site  into  view,  the 
building  is  immediately  surrounded  with 
plantations,  or  covered  with  scandent 
growing  plants,  as  if  unworthy  of  being 
seen ; — thus  rendering  the  air  around  it 
unhealthy  and  impure,  the  rooms  dark 
and  damp,  and  forcing  an  impression  on 
the  mind  that  the  occupant  is  an  inferior 
being. 

If  such  houses  are  so  unsightly— and 
many  of  them  are  so,  having  been  built 
without  any  regard  either  to  taste  or 
comfort — then  it  were  better  to  raze 
them  to  the  ground,  and  to  build  others 
in  their  stead  that  would  accord  with 
the  buildings  or  objects  around   them. 
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Another  palpable  evil  is  of  almost  nni-  A  veiy  sagacious  writer  has  natuAti 
Teraol  oocuireiice — namely,  having  the  that  a  gardeaer,  vben  he  enten  upon  the 
floors  level  with,  aud  in  some  caaea  even  charge  of  a  garden,  should  not  only  be  it 
below,  the  surrounding  ground ;  while,  the  head  of  bis  profession,  but  keep  him- 
in  addition,  the  rooms  are  much  too  low  self  at  the.bead  of  it,  by  taking  caie  to 
to  be  habitable,  the  windows  too  small,  be  informed  of  all  improvementi  snd 
and  ventilation  uncared  for ;  and  in  most  inventions  in  bis  line  as  they  are  dis- 
eases the  sleeping  apartments  are  on  the  covered  and  made  public.  "  He  most  not 
ground  floor  also.  Greater  erroTS  than  only  know  all  that  is  in  books,  but  must  be 
these  cannot  posubly  be  fallen  into  j  yet  in  advance  in  knowledge ;  not  only  ready 
these,  and  oUiers  we  could  name,  arise  to  apply  all  the  bestpracticee,  but  fertile  in 
from  a  fear  of  carrying  the  roof  bo  high  expedients  on  extraordinary  oocasions,  scd 
as  to  render  it  difficult  to  plant  it  out  in  coses  of  novelty,  difficulty,  or  eroer- 
Here  comfort,  health,  and  el^ance  of  gency."  No  doubt  such  is  expectedof  him; 
expression  in  a  good  design,  are  all  aaori-  and  therefore,  as  he  is  in  most  cases 
fiwd  to  a  vitiated  taste— a  taste  ud-  far  removed  from  towns,  wit^ut  the  ad- 
known  in  any  other  couutiT  in  the  vantages  of  public  librariee,  or  intercouns 
vorld.  An  el^ant  and  wdl-deogned  with  men  of  intelligence  and  leaining 
gardener's  house,  in  connection  witii  a  the  neoeesity  becomes  the  mora  apparent 
well  laid  out  garden,  is  as  much  an  that  the  proprietor,  who  is  to  benefit  frcm 
appendage  of  ornament  as  the  walls,  the  aoquirementa  of  bis  servant,  should 
Itothouaes,  or  c<mBeiTatories  themselves :  assist  him  in  procuring  that  informatiw 
it  is  a  part  of  a  perfect  whole  ;  and  which  is  of  so  much  importanoe  to  both. 
if  that  part  be  awantin^  that  whole  Figs.  679,  680,  are  o£Eered  as  a  detigD 
must  be  imperfect  and  incomplete.  suitable  for  the  reeidenoe  of  a  gardener 

In  regard  to  the 
interior      arrange-  Fig.BTB. 

ments  of  such 
houses,  we  may 
observe,  that  all 
fixtures  and  princi- 
pal articles  of  fur- 
niture should  be 
tlie  property  of  the 
proprietor  of  the 
garden,  and  valued 
to  the  occupant  on 
bis  entering  on  the 
situation,  ;and  agtun 

valued  on  his  leaving  it— be  paying  any  in   an  establishment   of  the  first  order, 

difierence  in  value  which  may  have  been  Architectural  embellishments  are  avoided, 

occasioned  by  use.     This  is  not  the  usual  and  the  form  is  adopted  which  aflbrds 

practice,  although  we  know  it  to  be  so  in  most  convenience  within  the  least  extent 

several  pUuxa,  much  to  the  credit  of  the  of  space.     The  situation  should  be  near 

emplover  and  comfort  of  the  employed,  to  or  attached  to  the  garden,  so  that  boom 

Indeed,    some  proprietors    furnish    the  of  the  windows  may  command  a  view  of 

house  entirely,   even  to  bed  and  table  the  greater  part  of  it. 
linen.     A  small  Lbrary  of  the  most  use-        The  following  will  show  the  arrange- 

fill  and  popular  works  on  hortioulture,  meat : — 

botany,  arboriculture,  rural  economy,  and  Qround  floor — a  enbanca  lobby;  i 
natural  history,  one  of  the  best  encyclo-  passage  and  steircose  ;  c  kitchen,  18  ftet 
paodias,  &a.,  ^ould  be  fiimished  by  the  by  11  &et,  with  one  wall  cloMt,  force- 
proprietor — as  well  as  some  of  the  best  pump  t,  and  uuk  u ;  d  parlour,  18  feet 
periodicals,  as  books  of  reference,  and  by  14  feet,  with  two  wsll  closets;  *fium- 
also  that  the  gardener  may  be  enabled  ly  room,  13  feet  by  15  feet;  /  servuti^ 
to  keep  pace  with  the  times  in  which  he  bedroom,  12  feet  by  11  feet ;  g  <£m, 
lives.  13  feet  by  11  fee^  fitted  up  with  writing- 
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dedk,  preneB,  drawen>  &c. ;  h  ground- 
floor  water-doeet ;  t  fdol  store ;  k  ash- 
bc^e.  The  entnuioe  to  the  servants' 
bedroom  ia  placed  under  the  stairs, 
from  whence,  also,  a  stair  descends  to 
the  odlara  under  the  family  room  and 
parlour. 

Chamber-floor  —  I  best  bedroom,   18 
feet  by  14  feet,  with  one  waU-closet ;  m 

Fig.  680. 


^^S^S 


up-stairs  sitting-room,  18  feet  by  14  feet, 
with  one  wall-doset ;  n  bedroom  for  the 
female  branches  of  the  family,  12  feet  by 
13  feet ;  o  fitmily  bedroom,  12  feet  by  13 
feet;  p  chamber-floor  water-closet  and 
bath ;  q  linen-closet ;  r  bedroom  for  the 
male  branches  of  the  &mily,  12  feet  by 
11  feet ;  a  closet  off  best  bed-room. 
The  general  arrangement  of  such  a 


house  will  readily  be  understood  by  our 
figure.  It  is  necessary,  howeyer,  to  show 
how  the  bath  and  closet  are  supplied  with 
water,  dec.  In  the  space  between  the  roof 
of  the  house  and  the  ceiling  of  the  up- 
stair  rooms,  and  immediately  over  the 
bath,  two  cisterns,  3  feet  square,  and  the 
same  in  depth,  should  be  placed  close 
together,  and  a  communication  formed 

between  them  by 
a  2-inch  pipe,  with 
stopcock.  These  are 
to  be  supplied  with 
cold  water  by  a 
force-pump  t  in  the 
kitchen,  which  also 
supplies  the  boiler 
b^nnd  and  form- 
ing the  back  of  the 
kitchenrange,  which 
boiler,  if  close« 
topped,  will  supply 
one  of  the  cisterns 
aboTe  the  bath  with 
hot  water,  by  meana 
of  a  flow-and-retum 
leaden  pipe,  2  inohea 
in  diameter,  pro- 
ceeding firom  it  up 
the  chimney,  and 
brought  along  the 
ceiling  joists  to  the 
oistem.  Stopcocks 
should  be  placed 
on  these  pipes 
close  to  the  boiler, 
80  that  the  circula- 
tion may  be  shut 
off  when  the  hot 
waterisnot  required 
for  the  bath.  We 
have  exemplified  a 
still  more  simple 
methodofprocuring 
asupply  ofnot  water, 
by  placing  a  small 
cast-iron  boiler,  &g^ 
681,  behind  the  fire- 
place of  an  adjoining  bedroom,  such  as  /  in 
our  figure,  and  forming  the  back  and  sides 
of  the  grate.  From  the  top  of  this  a  three- 
quarter  inch  leaden  pipe  rises  and  passes 
up  the  chimney  till  it  reaches  the  hei^t  of 
the  floor  of  the  garret,  where  it  passes 
through  the  wall,  and  extends  to  the  cis- 
tern. The  pipe  is  wound  round  with 
hay-bands^  to  preyent  the  escape  of  heat 


k 
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The  return-pipe  firom  the  oiatem  is  exactly  abundanoe  of  light  is  thrown  in  throng 

umilar,  and  returns  alongside  tiie  other,  the  day ;  and  as  all  the  house  is  lifted 

Ilg.  681.  "^^  entera  the  with  gas,  a  jet  is  placed  in  the  bath  alao. 

,  g  I  '  boiler  near  its  This  ia  a.  much  better  way  of  lighting  ft 

I  I  I  bottom.    Hius  bath  than  having  openings  in  ute  Aata, 

]  I  \  we  have  a  rapid  booause  it  renders  the  place  more  private^ 

/'"'"-••'  circulation.    A  and  completely  provides  ventilation  at 


waste  pipe  emp-    the  same   tdm&      This  opening  of  the 
ties  the  boiler,    window  in  the  roof  also  answers  the  pur- 
paasing    under    poee  of  opening  a  communication  with 
the  floor  to  the     the  garret  above  by  means  of  a  jointed 
outside  of  the     step  ladder,  kept  folded  up  in  the  bath, 
house.       Stop-     and  is  used  for  this  purpose  when  it  is 
cocks  are  also    necessary  to  turn  off  or  on  any  of  the  cocks 
placed  on  the    connected  with  the  ciatemg  placed  abov& 
pipes  close    to        Figs.  682  to  685  shows  the  details  of 
the  cistern,  bo  that  all  communication 
between  it  and  the  boOer  may  be  cut 
off  when  the  hot  water  is  no  longer  re- 
quired.    Folding  wooden  doors  enclose 
the  bath  when  in  use,  and  at  other  times 
are  folded  back  into  a  recess  in  the  wail 
formed  for  their  reception.  A  cold,  tepid, 
or  warm  plunge  bath  may  also  be  taken, 
as  pipes  communicate  between  the  cisterns 
above  and  the  bath  beneath,  and  are  re- 
gulated by  stopcocks,  so  that  any  quan- 
tity of  hot  or  cold  water  may  be  admitted 
at  pleasure.      The   wasbhand-stand   is 
placed  at  the  left-hand  side  of  the  closet^ 
or  it  may  be  placed  in  the  opposite  cor- 
ner of  the  batti-room,  and  supplied  with 
water  from  the  cistern  above ;  and  the 
ciotw  penie  on  the  right     The  soil-pipe, 
passing  between  the  floor  of  the  bedroom 

atyoining  and  the  ceiling  of  the  parlour  the  bath-room  and  its  convemenoea.  The 
beneath,  is  carried  through  the  external  following  references  will  more  cleaily 
wall,  and  terminates  in  an  air-tight  drain,  —     — 

which  conveys  the  contents  to  a  liquid- 
manure  tank  at  some  distance.  To  pro- 
Tide  against  a  back  draught  of  air,  this 
drain  enters  the  tank  close  to  its  bottom, 
and,  beeides,  has  two  traps  set  in  it  at 
10  feet  distance  apart  The  proper 
'\  should  be  ii 


position  for  a  bath  s 
lion  with  the  passE^^  which  c 
cate  with  the  various  bedrooms,  as  shown 
in  our  figure.  Light  is  admitted  through 
a  flat  window  in  tbe  roof  of  the  bath,  1^ 
feet  by  18  inches,  which  is  made  to  move 
in  a  groove.  By  pulling  a  cord  attached 
to  one  end,  it  opens  oy  running  back 
between  the  ceiling  and  floor  of  the 
garret,  and  is  ahut  by  pulling  another 
cord  in  an  oppo^te  direction.  In  Uie 
roof  over  this  sliding  window  is  placed 
a-  large  skylight,   by  means  of  which 
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explain  tbe  figure : — a  lead  soil-pipe  of  vashLand  baan,  on  eame  principle  as 
vater-oloeet ;  b  lead  standiiig  vaate-aod-  plunge-bath,  but  emaller ;  g  lead  safe  of 
OTeiflow  pipe  for  plunge-bath  j  o  supply-  wastmand  basin ;  A  waste  pipe  from  basin 
rW-""*-  Kg.  686. 


^l^JL^^A 


into  standing  waste  overflow  pipe ;  t  waste- 
pipe  from  8^ ;  r  r  the  hot  and  cold  cistern 

; ^  in  gairet ;  *  shower  bath  ;  g  bath ;  n  hot 

wwi-uj 1 1 1 1 r  rr  water ;  o  cold  water ;  v  ehaiteptreH:  p  waste 

■nd-waste  pipe  of  bath,  tojointhe  atand-    valve  of  bath;  r  washhand  basin;  <n  stop- 
ing  waste-and-overflow  pipe ;  d  cesspool  of    cock  for  supplying  baain ;  i  waste  valve  of 
water-cloart ;  e  cesspool  of  plunge-bath ;    basin. 
/  standing  waste-and-overflow   pipe   of        Fig.  686  is  a  design  for  a  gardener's 


house  of  four  rooms  and  other  conve- 
niences. The  sitnatiou  is  to  be  in  the 
comer  of  a  walled  garden,  or  it  may  be 
detached  if  more  desirable.  Intheground- 
plan,  fig.  687,  there  is  a  porch  a ;  Kitchen 
b ;  parlour  e ;  back  kitchen  d ;  closet  t ; 
oellar/;  pantry  y;  water-closet  A ;  coal- 
hooae  j  ;  stairoase  h,  leading  to  two  bed- 
rooms over  h  c,  and  downwards  to  a  cellar 
nnderaeath.  The  smaller  apartments 
are  attached  to  the  back  of  the  principal 


part  of  the  hoofie  by  a  lean-to.  The  walla 
are  to  be  of  brick,  built  hollow,  and  the 
fluea  brought  into  one  chimney.  The 
roof  to  project  over  the  walls,  and  be 
covered  with  Grecian  tiles.  The  ground- 
floor  to  be  elevated  above  the  ground- 
level,  and  surrounded  with  a  terrace 
having  not  lees  than  four  steps  leading 
up  to  it  The  parlour  to  be  11  fbet  by 
12 ;  the  kitchen  12  feet  by  12 ;  which  di- 
menaicuB  will  serve  as  as<»le  for  the  rest 
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The  accommodation  behind  is,  of  coune, 

.  under  a  lean-to  roof.     Hiis  cottage  is 

elevated  2j  feet  above  the  surrounding 

grounds,  and  fiuiBhed  off  with  a  gram 

terrace,   and  parapet  vail  formed  of  ■ 

base  of  foot  tiles,  on  which  are  placed 

9-inch  drain  tiles  in  form  of  open  balui- 

I  trading,  and  coped  with  tiles  similar  to 

I  those  of  the  base.    9-inch  brick  pien  or 

I  pedestals  are  carried  up  to  divide  and 

I  strengthen  the  parapet,  and  on  them  neat 

I  earthenware  vases  are  set.     The  walk 

I  round  the  house  should  be  neatly  gra- 

I  veiled,  or,  atill  better,  as  it  will  be  Mk 

I  dryer  and  cleaner,  paved  with  bricks  of 

I  the  common  sizes,  but  of  three  difierent 

I  colours.     6-inch  paving  tiles  will  make  a 

I  neater  and  more  even  floor;  and  if  in 

I  three   colours,   and  arranged  as  in  the 

I  annexed  diagram,  fig.  690,  will  be  a  good 

Fig.e90. 


Figs.  688  and  689  represent  a  gar- 
dener's cottage  with  conmderable  accom- 
modation on  one  floor.  a  entrance 
lobby;  (kitchen;  e  back  kitchen ;  dpar- 
lour ;  e  bedroom ;  /  cloeet ;  ff  bedroom 

flioeet ;   A  water-closet ;   i  store-house ;    imitation    of  tesselated   pavement     A 
it  open  shed  ;  I  pantry ;  m  wHsh-house.    few  of  these  will  require  to  be  cut  angn- 

Fig.  688. 


lar,  and  this  can  be  done  before  they  are 
put  in  the  kiln.  They  must  also  be  cut 
to  a  scale  to  suit  the  width  of  the  walk. 
We  will  suppose  the  colours  to  be  blue  or 
hard-burnt  tiles,  common  red  colour,  and 
black  or  yellow — all  colours  eaalj  given 
them  in  making.  A  walk  of  this  Kind, 
pitched  with  small  pebbles  of  various 
colours,  and  Iwd  in  pattern,  has  a  good 


effect,  and  is  oomdstent  with  the  Btnation 
and  use.  Still  more  el^^t  ymfeti 
than  that  above  shown  may  be  fbmed, 
in  imitation  both  of  the  Italian  and  Oothio 
styles,  by  the  use  of  curved  and  plain 
tiles,  and  bricks  for  piers  to  diride  the 
parapet  into  panels,  as  well  as  for  the 
comers  and  terminationa  These  til« 
may  be  made  at  tuiy  tjle  or  brick  work  in 
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above  the  ground-level,  to 
1  render  the  floors  dry  and  add 
height  to  the  elevation.  A 
rustic  or  other  simple  parn- 
pet  should  be  carried  all 
round,  leaving  sufBcient 
breadth  for  a  valk  and  a 
narrow  flower  border  round 
the  house.  References  to  the 
ground-plan  %  697  : — a  en- 
trance; b  bedroom;  e  kit- 
chen; d  back  kitchen  Emd 
■wash-hoaae  ;  e  parlour  ;  / 
BJtting-room ;  ff  closet ;  A 
water-closet;  *  dust-hole; 
I  wood  and  coal  house;    / 


Fig.  698  is  in  the  cottage 

style,  and  contains,  fig.  699— 

a  entrance  ;  £  sitting-room ;  e 

parlour ;  d  kitchen  ;  «  larder 

or  pantry ;  /store-closet,  fitted 

forms  as  represented  at  fig.  691;    and     upwithshelviug.Jcc;  yfuel-houae;  Aback 

these,  set  upon  each  other  upon  a  plain     entrance  to  kitchen;  i  water-cloaet,  with 

Fig.  681.  ''>"''  bedrooms  over,  and  sundry  dosets. 

The  roof  is  to  be  covered  with  ornamental 

tiles,  the  walla  trellised  with  wire  6  inches 


Fig.  S93. 


tile  base,  and  coped  with  the  same,  will 
produce  parapets  similar  to  figs.  692  to 
695.  They  should  bejointedwiSi  cement, 
and  the  whole  washed  over  a  good  stone    from  the  walla,  and  covered  with  creepers. 
■^l""""-  The  whole  to  be  enclosed  by  a  rustic 

The    house    represented    by  fig.   696     fence  3  feet  high,  with  a  walk  and  flower 
stands  on  a  platform  elevated  three  feet    borders. 

Fig.  8M. 
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Fig.  700,  of  which  figs. 
701  and  702  are  gronnd- 
plan,  was  designed  b;  iu  for 
a  gentleman  in  Argyllghire. 
The  old  Bngliafa  stjle 
appears  to  be  that  moat 
suitable  in  order  to  accord 
with  the  mansion  and 
situation.  The  structure 
is  set  on  an  elevated  ter- 
race of  2^  feet  abore 
the  ground-level,  to  secure 
drynesB  in  the  ground 
floor,  and  to  give  greats 
apparent  elevation  to  tbe 
building.  The  oriel  or  pro- 
jecting windovs  attheeoda 
are  intended  to  give  eipne- 
sion  to  the  style;  they  may 
however  be  dispensed  with, 


aud  ordinary  ones  substituted.  The  roof 
projects  2  feet  over  the  walls,  to  keep  them 
dry.  WhitefirebricksareuBedfortbedoor 
porch,  the  rebates,  sills,  and  linteU  of  the 
windows.  The  first  13  inches  above  tbe 
ground-line  project  3  inches  beyond  the 
plumb  of  the  walls,  and  are  also  of  fire- 
brick, to  form  a  plinth.  The  contere  an 
to  be  carried  up  with  the  same  mateml, 
and  the  whole  of  the  walla  built  hollos, 
with  bricks  well  burned  and  of  a  subdued 
colour. 

The  ground  floor,  fig.  701,  conajsts  of » 
porch  a,  6  feet  by  4^  feet ;  ^aaage  ud 
staircase  & ;  sitting  parlour  r,  12  feet  bv 
11  feet,  with  closet  d;  kitchen  «,  13  feet 
by  11  feet,  vrith  closet/;  pantry ^,5fe« 
by  5  feet ;  back  kitchen,  wash-house,  and 
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acuIleryA,  12  feet  by  11  feet,  n-ith  boiler  st^r  landingn;  fotnily bedroom  o,  lOfeet 
i ;  sink  j ;  filed  waahing-troughe  *  i,  the  by  8  feet,  with  two  useful  cloeeta  at  each 
waste  water  of  which  is  to  fell  into  the      "  "    "         ■  '■>       - 

tank  under  water-closet  /.  This  apart- 
ment also  answers  for  a  back  or  common 
entrance,  the  door  of  which  is  at  m.  A 
closet  is  placed  under  the  stairs. 

Fig.  702,— The  upper  floor  consists  of 


a  portion  of  the  width  of  most 
houses  cut  off  as  being  deficient  in  head 
room,  and  in  few  cases  turned  to  any 
usefiil  account  The  conrenienoe  of  such 
places  to  a  femily  is  great,  and  the  only 
expense  to  the  proprietor  is  merely  the 


little  extra  flooring  and  a  couple  of  plain 
doors.  The  bedroom  p,  10  feet  by  8  feet, 
may  be  for  the  female  part  of  the  family, 
and  has  the  same  convenience  of  store 
closets  as  the  last  Bedroom  q  is  for  the 
male  part  of  the  Gimily.  Each  of  the  bed- 
rooms has  an  open  fireplace.  The  stair- 
case is  lighted  by  a  skylight  3  feet  by 
4  feet,  sat  in  the  roof  immediately  under 
the  ridge  on  the  north  dde,  which  will  be 


found  better  than  a  storm  window,  and 
less  espensive. 

Fig.  703  represents  a  cottage  in  which 
the  style  is  simple,  yet  ornamental.  The 
roof  projecta  2  feet  orer  the  walla,  show- 
ing the  ends  of  the  rafters  as  brackets. 

Groimd  floor,  fig.  704,  shows  front  en- 
trance porch  a,  7  feet  by  6  feet ;  family 
room  b,  16  feet  by  16  feet ;  parlour  c.  16 
feet  by  16  feet;  kitchen  d,  16  feet  by  11 
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fe€t.  As,  ia  houses  of  thiB  description, 
the  kitchcD  ia  usuall;  the  room  most  con- 
stantly occupied  hj  the  family,  there  is 
no  objection  to  the  entrance  to  the  stairs 
being  placed  within  it  There  is  a  closet 
under  the  stairs.  All  the  flues,  excepting 
one  bedroom,  are  placed  in  one  stack, 
which  is  iu  the  centre  of  the  house,  so 
that  no  heat  is  lost  Back  entrance  «, 
enclosed  for  warmth ;  /  water-closet ;  ff 


fuel  place :  both  of  these  are  4  feet  b;  5, 
and  have  a  lean-to  roof 

The  upper  floor,  fig.  705,  oontaina  a 
family  botfroom  A,  16  feet  by  12  feet;  s 
bedroom  for  femalea,  *,  ICfeetby  12  feet, 
each  of  which  has  three  closets  i  a  bed- 
room for  males,  j,  12^  feet  by  9  feet,  iricli 
open  fireplace  and  a  cloeet  on  eadi  ^de ; 
iiaa.  closet  over  front  door  porch,  7  feet 
by  6  feet 


Fig.  706  represents  a  house  in  the  old 
English  style,  and  gives  a  view  of  the 
south  and  east  fronts. 

The  ground-plan,  fig.  707,  shows  the 
entrance  porch  a,  from  which  we  pass  to 
the  lobby  and  staircase  b,  by  a  Venetian 
door,  the  upper  part  of  which  is  to  be  of 


ground  glass;  parlour  c,  H  feet  by  12 
feet;  family  room,  d,  14  (eet  by  12  feet, 
with  oriel  window,  commanding  a  new 
over  the  garden  and  back  ofBcce  ;  kitchen, 
«,  12i  feet  by  13  feet,  with  a  dry  closet 
on  each  side  of  the  fireplace ;  Wk  kit- 
chen, scullery,  or  wash-bouae,  /  vith 


GARDENERS'  HOUSES.  48ff 

boiler,  12i  foot  by  9  feet ;  pantry,  p  ;  h        Chamber  floor,  fig.  708,  contRins  fiimily 
Bud  t  two  doseto;  water-cloBet  j.  bedroom,  i,  12^  feet  by  13  feet,  with  two 

"     """  wall-closeta ;   females' 

bedroom,  I,  14  feet  by 
11  feet,  with  two 
cloaeta;  males'  bed- 
room, m,  13  feet  by  9^ 
feet ;  linen  cloaet  n. 

Auittant  gardeneri' 
apartmmtt. — I  ntimate- 
ly  connected  with  the 
accommodation  pro- 
vided for  the  head 
gardener  ia  that  of  his 
assiHtants.  A  number 
of  these,  in  proportion 
to  the  size  and  duty 
i  required,  should  have 
■accommodation  found 
for  them  within  the 
Yig_  707_  garden.     Such  ia  the 

case  more  generally 
in  Scotland  than  in 
England,  although  in 
the  latter  the  practice 
is  more  frequent  now 
than  formerly.  The 
adTanbkges  both  to  the 
employer  and  the  em- 
ployed are  much  great- 
er than  may  be  gene- 
rally supposed.  With- 
out going  into  the 
reaaons  for  this  asser- 
tion, we  shall  briefly 
state  what  that  accom- 
modation should  be. 
The  sitting  and  eating 
room  should  be  de- 
cidedly separated  from 
the  keeping  apart- 
ments. Each  person 
should  have  a  bed  to 
himself,  and  if  not  a 
separate  room,  not 
more  than  two  beds 
should  be  in  each. 
The  beds  should  be  of 
iron,  mounted  on  cas- 
tors, and  completely 
furnished  with  bed- 
ding and  curtains. 
Each  man  should  have 
a  small  table  with  a 
drawer,  to  serve  for 
dressing  and  writing, 
with     looking -glass, 
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washhand-stand,  water  jug,  basin,  and 
toweL  Both  bed  and  table  linen 
should  be  changed  once  a-week,  and  the 
bedding  cleaned  twice  a-jear.  It  is 
extremely  desirable  that  an  apartment 
should  be  set  apart  for  cooking  and  clean- 
ing ;  and  into  it  a  supply  of  water  should 
be  brought,  as  well  as  a  sink  for  the  escape 
of  slops.  In  this  apartment  should  be  a 
set  of  cupboards,  one  at  least  for  each 
person,  in  which  to  keep  his  provisions, 
and  these  should  be  provided  with  differ- 
ent locks.  A  clean  jack,  or  round  towel, 
should  be  hung  up  in  this  apartment 
every  day ;  and  the  washing,  cooking,  and 
bed-making  should  be  attended  to  by  an 
elderly  female.  The  men  should  be  pro- 
vided with  fuel  and  light ;  and  if  the  em- 
ployer studies  the  moral  condition  of  his 
servants,  the  most  useful  practical  books 
on  their  profession  should  be  at  their  ser- 
vice. The  rooms  should  be  dry,  and  well 
lighted  and  ventilated,  the  floor  standing  2 
feet  above  the  ground-level,  and  boarded. 
If  a  cellar  be  underneath,  so  much  the 
better ;  and  in  a  portion  of  this  the  cooking 
apartment  may  be  placed.  In  time  of 
sickness,  medicieJ  and  nursing  attendance 
(if  the  latter  is  required,)  should  be  found 
them;  and  in  the  case  of  death,  they 
should  be  buried  respectably.  Some  may 
think  these  indulgences  great ;  we  do  not 
envy  the  minds  of  such ; — and  for  prece- 
dents we  have  only  to  name  Dalkeith  and 
Drumlanrig  Castle,  where  even  more  than 
these  reasonable  comforts  are  provided. 
As  these  pages  may  be  perused  by  the 
younger  members  of  our  profession,  we 
shall  state  some  of  the  duties  required  of 
young  men  enjoying  those  privileges;  for 
privileges  they  assuredly  are,  compared 
with  tibe  dreadful  dens  to  which  many 
ore  driven,  and  more  dreadful  influence 
which  an  opposite  mode  of  treatment  has 
on  many  youthful  minds.  The  master 
has  a  right  to  expect  constant  attendance 
to  duty  night  and  day ;  he  is  entitled  to 
insist  on  no  outgoings  at  night  to  public 
houses,  or  otherwise,  without  leave  asked 
and  given,  and  to  prohibit  all  Sunday  visit- 
ing. He  has  a  right  to  require  that  those 
who  are  not  needed  on  Sunday  for  the 
works  of  necessity,  which  in  extensive  gar- 
dens are  many,  be  recommended  to  attend 
some  place  of  worship  at  least  once  arday, 
without  using  any  coercion  as  to  what 
church ;  and  that  orderly  conduct,  clean- 


liness in  person,  and  polite  demeanour  to 
superiors,  be  insisted  on. 

That  great  advantages  arise  from  young 
men  visiting  other  gardens  is  unquestion- 
able; and  therefore,  to  enable  them  to  do  so, 
we  have  long  made  it  a  rule  that  they  shall 
have  any  reasonable  time,  at  convenient 
seasons,  and  be  furnished  with  letters  of 
introduction  to  other  head  gardeners,  to 
see  the  gardens  under  their  ohaiga  The 
bothy  system  we  wish  to  see  completely 
swept  away ;  nay,  the  very  name  obliter- 
ated from  our  national  vocabulary. 


§  2. — THE  FRUIT-KOOM. 

It  is  somewhat  surprising,  after  all  the 
expense  gone  to  in  the  formation  of  gar- 
dens and  orchards,  the  building  of  walls 
hot  and  cold,  the  erection  of  frmt-houses 
of  all  descriptions,  which  we  see  going  on 
from  one  end  of  the  land  to  the  other, 
that  after  all  these  are  completed,  and  the 
fruit  produced,  there  is  not  one  garden  in 
ten,  nay,  perhaps  less,  where  any  reason- 
able provision  is  made  for  its  proper  re- 
ception and  preservation.  Why  this 
should  be  so  is  not  easy  to  account  for,  as 
the  fruit-room  in  itself  is  certainly  as  in- 
teresting a  part  of  a  garden  structure  as 
any  of  &ose  we  have  named. 

Upon  this  subject  we  find  a  great 
diversity  of  opinions,  some  of  them  dia- 
metrically opposed  to  each  other,  and  not 
a  few  scarcely  consistent  with  sound 
sense.  To  the  sounder  views  on  the  sub- 
ject we  shall  confine  ourselves,  as  being  of 
the  greater  importance.  We  shaU  only 
premise  by  observing  that  these  things 
are  done  differently  on  the  Continent, 
where  great  care  is  taken  of  their  winter 
fruit — spears  and  apples  in  particular— and 
where  a  species  of  accelerating  and  retard- 
ing, ripening  and  colouring,  goes  on  con- 
stantly, in  itself  'an  important  branch  of 
horticultural  science.  The  results  are, 
that  in  France  and  Germany  apples  and 
pears  are  brought  to  the  table  in  higher 
perfection,  and  fwr  a  longer  period  of  the 
year,  than  with  us ;  and  by  this  art  of 
retarding  and  ripening  them  at  will,  ve 
find  certain  popular  kinds  daily  on  the 
table  for  several  months  in  succession. 
Nor  is  it  altogether  to  the  climate  that 
all  this  is  to  be  attributed  ;  nor  is  it  to 
be  attributed  to  their  better  constructed 
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fruit-room8»  for  these,  in  general,  are  only 
dry  cellars;  the  greater  care  taken  in 
their  management  is  the  principal  cause 
of  it  alL  No  doubt,  however,  the  climate 
of  France,  Belgium,  and  the  south  of  Ger- 
many, is  better  adapted  for  the  produc- 
tion of  fine  fruit  of  certain  kinds  than 
ours,  on  account  of  the  greater  warmth 
of  their  summers,  and  the  greater  amount 
of  solar  influence  they  enjoy. 

Little  information  has  been  given  us  by 
horticultural  writers  upon  the  construc- 
tion of  fruit-rooms,  or  the  preservation  of 
fruit :  although  most  of  them  have  given 
us  their  practice,  but  few  of  them  have 
detailed  the  reasons  for  it  The  late 
Thomas  Andrew  Knight  was  amongst  the 
first  who  took  up  this  matter;  and  his 
valuable  papers  in  the  ''Transactions 
of  the  Horticultural  Society "  undoubt- 
edly laid  the  foundation  of  all  hitherto 
attained  on  the  subject  The  most  valu- 
able information  that  has  as  yet  been 
published  on  the  subject  will  be  found  in 
the  early  numbers  of  ''The  Gardeners' 
Chronicle,"  and  is  based  upon  the  experi- 
ments made  by  Mr  Thompson  in  the 
gardens  of  the  Horticultural  Society  of 
London.  Although  we  differ  from  that 
high  authority  in  some  minor  points,  yet» 
as  a  whole,  his  experience  is  far  too  valu- 
able not  to  find  a  place  in  a  work  of  this 
kind  The  following  exceUent  remarks 
on  the  principles  that  ought  to  guide  the 
designer,  in  the  building  and  arrangement 
of  a  fruit-room,  are  from  the  work  men- 
tioned above:  "Darkness,  a  low  steady 
temperature,  dryness,  and  exclusion  of 
atmospheric  air,  are  the  great  points  to 
secure."  The  term  dryness  here,  we 
think,  should  be  taken  with  some  qualifi- 
cation, as  apples  are  found  to  keep  in  a 
rather  damp  atmosphere.  Regarding  the 
exclusion  of  light,  the  above  authority 
very  sensibly  remarks  :  "  If  the  light  of 
the  sun  strikes  upon  a  plant,  the  latter 
immediately  parts  with  its  moisture  by 
perspiration;  and  it  does  so  in  proportion 
to  the  force  exercised  upon  it  by  the  sun, 
and  independent  of  temperature.  The 
greatest  amount  of  perspiration  takes 
place  beneath  the  direct  rays  of  the  sun, 
and  the  smallest  in  those  places  which 
daylight  reaches  with  most  difficulty. 
Now  the  tmr&ce  of  a  fruit  perspires  like 
that  of  a  leaf,  although  not  to  the  same 
amount     When  a  leaf  perspires  while 


growing  on  a  tree,  it  is  immediately  sup- 
plied with  more  water  by  the  stem,  and 
thus  is  enabled  to  bear  the  loss  produced 
by  light  striking  on  its  surface;  but 
when  a  leaf  is  plucked  it  withers,  because 
there  is  no  longer  a  source  of  supply  for 
it.  So  it  is  with  a  fruit :  while  growing 
on  the  tree,  it  is  perpetually  supplied  by 
the  stem  with  water  enough  to  replace 
that  which  is  all  day  long  flying  off  from 
its  surface ;  but  as  soon  as  it  is  gathered, 
that  source  of  supply  is  removed,  and 
then,  if  the  light  strikes  it  ever  so  feebly, 
it  loses  weight  without  being  able  to  re- 
place its  loss.  It  is  thus  that  fruit  be- 
comes shriveUad  and  withered  prema- 
turely. Light  should,  then,  have  no 
access  to  a  good  fruit-room.*'  Some  qua- 
lification, however,  is  necessary  on  this 
point,  for  it  is  well  known  that,  if  fruit 
be  gathered  before  it  is  fully  matured,  it 
will  shrivel,  let  it  be  placed  in  whatever 
position  as  regards  light  it  may;  and 
hence  gathering  fruit  too  early  shoxild  be 
avoided.  We  grants  however,  that  light 
brings  about  this  shrivelling  sooner,  in 
immaturely  ripened  fruit,  than  darkness 
would  do;  but,  nevertheless,  unripeued 
fr^it  cannot  be  prevented  from  shrivel- 
ling, place  it  where  we  may. 

Regarding  temperature,  "  it  should  be 
low  and  uniform.  If  it  is  high — that  is 
to  say,  much  above  40° — the  juices  of  the 
fridt  will  have  a  tendency  to  decompose, 
and  thus  decay  will  be  accelerated ;  i^  on 
the  contrary,  it  is  below  32°,  decomposi- 
tion of  another  kind  is  produced  inconse- 
quence of  the  chemical  action  of  fr-eezing." 
Here,  we  think,  the  statement  is  slightly 
defective,  for  it  is  quite  well  known  that 
apples,  in  Canada  and  other  cold  coun- 
tries— ^nay,  not  unfrequently  in  our  own 
— are  often  frozen  quite  hard;  but  in 
consequence  of  that  process  taking  place 
in  the  dark,  and  the  counter  process  of 
thawing  also,  without  the  influence  of 
light,  that  chemical  change  does  not  take 
place  which  otherwise  would  if  the  freez- 
ing and  thawing  went  on  in  the  light,  or 
even  if  frozen  apples  were  brought  out  of 
the  dark  into  the  light  to  thaw.  The 
potato  is  another  example  of  this  fact 
Potatoes  planted  in  autumn,  as  weU  as 
those  left  in  the  ground,  and  so  &r 
covered  as  to  be  beyond  the  range  of 
lights  are  not  injured  by  frost,  although 
they  may  have  been  several  times  as  hard 
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as  a  stone  during  the  winter.  Plants 
frozen  in  a  pit,  if  left  coyered  and  in  the 
dark,  are  seldom  injured ;  but  if  exposed 
to  light  before  being  fully  thawed,  they 
almost  invariably  perish.  With  these 
practical  facts  before  our  eyes,  we  are 
rather  surprised  at  the  above  opinion 
being  given  without  some  qualification, 
considering  the  intelligence  and  physio- 
logical attainments  of  the  source  from 
which  it  emanated.  The  chemical  action 
here  meant  may  only  apply  to  the  dete- 
rioration of  the  quality  of  the  fruit,  which 
would  assuredly  be  ^e  result,  but  cer- 
tainly not  to  its  decomposition — ^that  is 
to  say,  if  it  is  continued  to  be  kept  in 
darkness.  To  resume  our  quotation, 
however :  "  In  any  case,  fluctuations  of 
temperature  are  productive  of  decay.  A 
steady  temperature  of  35°  to  40,°  with  a 
dry  atmosphere,  will  be  found  the  best 
for  most  kinds  of  fruit"  A  dry  atmo- 
sphere has  the  effect  of  shrivelling  up  the 
^ins  of  apples  and  pears  upon  a  prin- 
ciple somewhat  analogous  to  that  stated 
in  the  paragraph  above  on  Light  ''Some 
pears  of  the  late  kinds  are,  however,  better 
to  be  kept  in  a  temperature  as  high  as 
60°,  for  this  ripens  them,  deprives  them 
of  their  grittiness,  and  improves  their 
quality  very  essentially.  We  do  not, 
however,  conceive  that  the  general  con- 
struction of  the  fruit-room  ought  to  be 
altered  on  their  account;  we  would 
rather  make  some  especial  arrangement 
for  such  cases.** 

Our  practical  experience  in  this  matter, 
and  the  lessons  we  got  from  some  of  the 
most  eminent  Continental  fruit-growers, 
lead  us  to  the  conclusion  that  several 
apartments  are  requisite  in  every  fruit- 
room  j  and  if  we  may  make  so  free  with 
the  "three  degrees  of  comparison,"  we 
would  have  "them  in  this  way — cool, 
cooler,  coolest  The  longest-keeping  sorts 
— ^that  is,  those  that  are  longest  in  ripen- 
ing— should  lodge  in  No.  3,  where  they 
would  remain,  as  it  were,  in  a  state  of 
suspended  animation ;  for  at  a  low  tem- 
perature they  would  neither  very  speedily 
rot  nor  change  their  state  j — ^ripen  they 
would  not  The  medium-keeping  sorts 
should  occupy  No.  2,  and  the  autumnal 
kinds  Na  1.  As  the  emptying  of  the 
last  proceeds,  it  should  be  filled  up  from 
No.  2,  and  so  on  until  April,  May,  and 
June,  when  all  No.  S's  inhabitants  would. 


after  pajssing  through  No.  2,  at  last  find 
themselves  in  No.  1,  in  a  state  almost  fit 
for  the  table.  The  ripening  prooeaB  must 
take  place  gradually,  when  upon  a  laige 
scale  ;  but  circumstances  will  often  occur, 
making  it  necessary  to  accelerate  tiiat  pro- 
cess, and  then  recourse  must  be  had  to 
warm  closets  or  the  like,  as  a  pear  that 
might  be  kept  till  June  in  a  low  tempenir 
ture  may,  by  being  gradually  brought  into 
warmer  ones,  be  fit  to  eat  in  November.  It 
is  warmth  that  ripens,  and  cold  that  pre- 
vents thatprocess  from  going  on.  Mr  Besr 
ton,  a  highly  inteUigent  man,  says  in  "  The 
Gardeners'  Chronicle  :" — "  I  have  some- 
times had  apples  as  hard  as  cannon-balls 
with  frost;  and  by  keeping  the  room  quite 
close  for  a  time  after  the  return  of  fresh 
weather,  they  did  not  seem  much  affected 
by  it"  The  late  Thomas  Andrew  Knight 
recommended  exclusion  of  air,  as  he 
packed  his  choice  fruit  in  air-tight  ves- 
sels, and  placed  them  "in  a  diy  and  cold 
situation." 

Mr  Thompson  goes  on  to  say  regarding 
ventilation — "  All  authors  and  all  practi- 
cal men  are  agreed  in  recommending  the 
air  of  the  fruit-room  to  be  dry.     Damp- 
ness produces  mouldiness,  encourages  the 
growth  of  minute  fungi,  and  accelerates 
the  progress  of  decay,  tiie  moment  that 
commences,  from  whatever  cause.     It  is, 
however,  to  be  understood  that  we  do  not 
mean  by  dryness  what  is  chemically  so 
called,  but  merely  that  condition  of  the 
air  to  which  the  term  is  commonly  ap- 
plied.    It  is  for  the  sake  of  preserving 
this  state  of  the  air  of  the  fruit-room  that 
constant  ventilation  is  recommended  by 
many  persons  3  but  in  that  recommenda- 
tion we  by  no  means  concur.     A  power 
of  thorough  ventilation  must,  no  doubt, 
be  possessed  by  the  gardener,  to  be  used 
in  case  6f  necessity,  for  the  purpose  of 
removing  offensive  smells  arising  fit>m 
the  putre&ction  of  the  fruit     But  the 
power  should  be  rarely  exercised ;  and  if 
the  commencement  of  decay  is  watched 
with  vigilance — ^if  no  substances  liable  to 
decay  are  introduced — if  fruit  is  removed 
as  soon  as  it  begins  to  spot — and,  finally, 
if  perfect  cleanliness  is  maintained,  there 
will  seldom  be  any  occasion  for  ventila- 
tion. 

"  One  reason  why  ventilation  by  con- 
tinual currents  of  air  is  objectionable,  is, 
that  they  incessantly  carry  off  from  fivit 
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the  moisture  it  contains,  and  thus  act  in 
the  same  way  as  light,  producing  shrivel- 
ling, and  destroying  that  plump  appear- 
ance which  gives  beauty  to  the  fruit. 
Another  reason  is,  that  an  equable  tem- 
perature is  scarcely  to  be  maintained  when 
the  air  is  constantly  changed.  It  may  be 
said,  indeed,  that  the  sweating  of  the 
fruit  throws  into  the  air  so  much  fresh 
moisture  that  constant  ventilation  be- 
comes indispensable,  in  order  to  remove 
this  excessive  humidity.  But  we  answer, 
that  no  fruit  should  be  allowed  to  sweat 
in  the  fruit-room."  The  means  of  venti- 
lation should  certainly  be  provided,  but 
it  should  be  had  recourse  to  as  seldom  as 
possible. 

"  The  house,"  says  Duro,  in  the  work 
last  quoted,  *^  in  the  first  place  should  be 
ventilated  in  the  ceiling— as,  from  the 
moment  of  storing  until  the  apple  is  ab- 
solutely decayed,  an  organic  transposition 
of  its  parts  is  constantly  going  on ;  there- 
fore it  is  important  to  allow  l^e  confined 
air  of  the  room,  which  becomes  highly 
impregnated  with  the  effluvia,  to  pass  off. 
Any  animal  or  vegetable  substance  in  a 
sound  state  is  more  liable  to  become  dis- 
eased when  placed  in  an  atmosphere  im- 
pr^nated  with  effluvia;  but  again,  on 
the  other  hand,  it  is  well  known  that 
apples  and  pears  shrivel  and  lose  their 
fiavour  when  exposed,  particularly  in 
spring,  to  the  free  admission  of  external 
air.  This  may  be  attributed  not  so  much 
to  the  free  admission  of  air,  as  to  the 
increased  temperature  which  the  air  in 
spring  has  attained.  The  increased  heat 
of  the  atmosphere  then  dries  up  the  juices 
of  the  apple,  and  destroys  its  flavour :  in 
fact,  fruit  BO  exposed  becomes  tasteless 
and  tough.  Now  it  appears,"  he  says, 
^*  quite  necessary  to  admit  air,  or  rather 
to  allow  the  impure  air  to  pass  off  quickly 
at  the  ceiling,  without  creating  a  com- 
plete current  in  the  house,  and  to  exclude 
the  admission  of  external  air  at  the  doors 
and  windows  as  much  as  possible,  to  keep 
down  the  temperature  of  the  room,  for  on 
this  a  great  deal  depends.  Could  the 
same  kind  of  temperature  be  maintained 
in  spring  as  during  winter,  there  can  be 
no  doubt  but  fruit  would  keep  much 
better,  and  be  better  flavoured*'* 

On  the  construction  of  a  fruit-room 
according  to  the  foregoing  principles,  the 
following  directions  are  given :  "  It  should 
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be  near  the  gardener's  residence,  and 
sufficiently  large  to  enable  him  to  store 
away  the  whole  winter  produce  of  his 
trees  without  heaping  or  confusion.  The 
walls  shoidd  be  thick  enough  to  prevent 
the  entrance  of  frost,  which  may  be' 
effected  either  by  building  them  hollow^ 
or  by  guarding  them  externally  by  a  casing 
of  earth.  It  would  be  better  without 
windows;  but  if  they  are  considered 
necessary,  they  ought  to  be  made  with 
double  sashes,  and  wadded  shutters  to  fix 
on  the  inside.  If  the  room  is  covered  by 
a  roof,  its  ceiling  should  be  *  pugged,'  or 
rendered  frost-proof  by  some  otiier  means, 
such  as  effective  thatch.  It  would,  how- 
ever, be  better  if  the  fruit-room  had  a 
chamber  over  it»  in  which  the  gardener 
can  arrange  his  summer  fruit,  sweat  his 
winter  store  before  laying  it  by,  and  pre- 
pare his  dessert  as  required.  In  that  case 
the  fruit-room  itself  might  be  communi- 
cated with  by  a  trap-door,  and  the  ordinary 
entrance  to  it  in  the  outer  wall  would 
seldom  require  to  be  used." 

Ventilation  is  only  to  be  applied  so  &r 
as  may  be  necessary  for  getting  rid  of  the 
foul  air  that  would  of  course  accumulate 
in  a  place  shut  closely  up,  and  containing 
a  quantity  of  vegetable  matter.  This 
ventilation  might  be  effected  by  having 
Wooden  chimneys  6  or  8  inches  square, 
passing  from  the  roof  of  the  room  into  the 
air  above,  and  these  secured  against  rain 
by  a  coping  in  the  usual  manner,  and  pro- 
vided with  a  sliding  or  flap  door  or  lid 
below,  to  prevent  circulation  when  not 
required.  Everything  tending  to  damp 
or  decomposition  should  be  carefully  kept 
out  of  the  fruit-room.  *'  In  all  cases  the 
fruit-room  should  be  built  on  a  dry  bot- 
tom. If  the  situation  is  low,  the  founda- 
tions must  be  raised  in  proportion,  so  as 
to  elevate  it  completely  above  the  damp 
of  the  earth ;  and  if  it  is  floored  with  con- 
crete, or  some  substance  impervious  to 
moisture,  and  in  which  mice  cannot  bur- 
row, so  much  the  better. 

''Supposing  that  space  enough  can  be 
afforded,  the  fruit-room  would  be  im- 
proved by  being  divided  into  two  or  three 
compartments,  to  separate  the  ripening 
fruit  from  that  which  will  be  later.  In 
such  a  case  the  door  should  be  at  the  end 
of  the  room,  and  the  fruit  which  ripens 
first  should  be  next  the  door,  while  that 
which  is  latest  should  be  stored  up  in  the 
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fiirthefit  compartment  The  reason  for 
such  an  arrangement  is,  that  the  com- 
partment next  the  door  may  be  ventilated 
without  opening  the  other  diyisions ;  and 
as  ripening  fruit  requires  more  ventilation 
than  such  as  is  still  immature,  this  is  an 
important  provision.  Then,  when  the 
first  division  is  empty,  the  second  may  be 
opened  and  ventilated  without  interfering 
with  the  Uiird.  In  such  a  case,  however, 
when  a  chamber  is  over  the  room,  the 
second  and  third  compartments  must 
have  chimneys  carried  through  the  floor, 
and  ceiling  sdso,  of  the  chamber. 

''In  situations  where  the  firuit-room 
can  be  built  adjoining  a  hothouse,  it 
would  be  advantageous  to  construct  an 
additional  closet^  which  may  be  warmed 
by  the  flue  of  the  hothouse,  in  order  to 
receive  winter  pears.  These  are  all  ex- 
ceedingly improved  if  gradually  intro- 
duced to  a  temperature  of  60°  or  there- 
abouts, in  which  to  ripen." 

The  interior  fitting  up  is  slightly  treated 
on  in  this  excellent  paper :  ''  There  must 
be  shelves,  composed  of  parallel  rails,  on 
which  to  store  away  the  firuit,  and  a 
table,  on  which  to  place  it  occasionally, 
and  wooden  boxes  and  earthen  jars,  in 
which  to  pack  particular  varieties.  The 
only  thing  that  is  material  to  observe  is^ 
the  quality  of  the  wood,  which  must  not 
be  such  as  to  communicate  an  unpleasant 
taste  to  the  fruit  that  touches  it  Gk>od, 
clean  pine  wood,  or  white  deal,  is  probably 
the  b^  material  that  can  be  employed." 

Every  variety  of  pine  timber  communi- 
cates more  or  less  a  terebinthous  or  tur- 
pentine flavour  to  fruit,  at  least  for  seve- 
ral years  after  it  has  been  first  used. 
Beech,  although  not  a  very  durable  wood, 
is  better;  and,  from  all  our  experience,  we 
would  say  poplar  is  the  best,  not  only  as 
communicating  no  bad  flavour,  but  also 
on  account  of  its  durability,  and  the 
beautiful,  clean,  white  appearance  it  has 
— ^a  merit  which  has  led  to  its  introduc- 
tion as  a  flooring  boarding  in  houses  of 
the  first  class. 

An  anonymous  correspondent  in  the 
work  last  quoted  offers  the  following  judi- 
cious remarks  on  this  subject,  which  we 
are  induced  to  give  nearly  at  length ;  for, 
as  we  have  already  remarked,  the  very 
important  subject  of  fruit>rooms  has 
hitherto  been  very  superficially  noticed  in 
works  on  horticulture.     This  being  the 


case,  we  are  the  more  disposed  to  avafl 
ourselves  of  as  much  information  as  we 
can  command,  that  the  various  opinions 
may  be  brought  together,  so  as  to  enable 
the  reader  to  judge  for  himself  and  to 
adopt  that  plan  most  suitable  to  existing 
circumstances,  and,  at  the  same  time, 
most  adapted  to  carrying  out  the  end  in 
view.  *^  When  a  room  is  wanted  to  pre- 
serve apples  and  pears  to  as  great  a  length 
of  time  as  it  is  possible  for  Uiese  firuitB  to 
keep,  it  ought  always  to  be  fixed  in  as 
cool  a  place  as  possible, — even  a  cellar 
keeps  apples  well:  though  I  do  not 
advise  a  fi:iiit-room  to  be  entirely  under 
ground,  I  yet  think  it  ought  to  be  par- 
tially so.  The  reason  why  I  recom- 
mend a  humid  atmosphere  is,  ti%>m  fre- 
quently having  found  apples  in  the  spring 
montlis  amongst  strawberry  leaves,  long 
grass,  kCf  under  the  trees :  thus  fallen  o^ 
&ey  were  in  a  better  state  of  preservation 
than  those  stored  in  the  usual  manner." 
This  writer  lays  the  usual  stress  on  the 
necessity  of  careful  gathering,  recom- 
mends placing  the  fruit  singly  on  the 
shelves  with  the  crown  up,  as  decay 
generally  takes  place  first  near  the  crown : 
it  is  then  much  easier  perceived.  He 
also,  like  ourselves,  prefers  laying  the 
fruit  on  the  shelves  at  once,  and  dispenses 
altogether  with  the  ceremony  of  sveatii^ 
tliem,  and  very  properly  advises  as  httle 
handling  of  the  fruit  as  possible,  as  that 
not  only  bruises  them,  but  also  removes 
that  "  greasy  substance  which  aU  apples, 
more  or  less,  exhale,  and  which  I  om- 
sider  is  one  of  the  most  essential  requi- 
sites to  their  keeping  well, — as  it  fi>nD8 
a  sort  of  natural  varnish  or  coating  of 
paint  sufficient  to  exclude  all  moistnre, 
and  instead  of  being  hurtful  is  congenial, 
by  checking  the  too  rapid  perspiration  of 
the  fruit."  By  this  authority  we  find  that 
frost  is  not  so  injurious  to  the  keeping  of 
apples  as  some  suppose,  else  those  found 
by  him,  as  well  as  hundreds  of  times  by 
ourselves,  under  the  circumstances  above 
stated,  would  not  have  been  sound  in 
spring,  when  merely  covered  with  a  few 
strawberry  leaves  or  long  grass  under  the 
trees. 

Regarding  ventilation  he  says:  ''Too 
much  ventilation  is  apt  to  cause  the  finit 
to  shrivel,  or  wither  rather,  prematurely, 
long  before  they  ought  to  do  so ;  it  is, 
therefore,  for  that  reason  that  I  reoom- 
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mend  fmit  being  stored  away  in  a  cool, 
damp  place ;  certainly  it  ought  to  be  free 
from  all  noxious  smell  or  disagreeable 
vapour."  He  also  approyes  of  the  room 
being  kept  dark,  and  ventilation  only 
given  in  oool  windy  days,  '^  when  ooca* 
sionally  all  the  doors  and  windows  may 
be  opened  for  a  short  time,  merely  to 
sweeten  the  air  inside  the  house,  by  carry* 
ing  the  rank  or  stagnant  air  out  of  it— an 
operation  only  required  occaslAnaUy.'' 

By  microscopic  examination  it  will  be 
found  that  the  decay  of  fruit  is  often 
caused,  and  rapidly  increased,  by  minute 
fungiy  and  that  when  the  spawn  of  these 
fungi  is  once  generated  in  a  fruit-room,  it 
sprrnds  over  the  whole  contents  like  a 
contagious  disease.  The  seed,  or  spores, 
like  those  of  all  cryptogamic  plants,  are 
&r  too  minute  to  be  distinguished  by  the 
naked  eye;  they,  however,  float  in  the 
atmosphere  in  innumerable  quantities, 
and,  in  places  congenial  to  their  existence, 
their  presence  is  more  readily  discovered 
by  the  sense  of  smell  than  by  that  of 
sight  They  appear  to  float  about  like 
the  motes  in  the  sun's  beams,  until  they 
find  a  fii,vourable  place  of  settlement,  or 
they  may  possibly  be  attracted  to  it  by 
some  cause  entirely  beyond  our  concept 
tion.  The  nidus  on  which  they  establish 
themselves  is  those  parts  of  fruits  which, 
have  been  torn,  out,  or  scratched ;  there 
they  insinuate  theinselves,  and  fructify 
amazingly.  They  are  doubtless  able  also 
to  introduce  their  microscopical  spawn 
through  the  pores  of  even  entire  skinned 
fruits,  and  although  with  less  activity,  yet 
with  equal  certainty,  they  will  soon  cause 
their  decay.  This  shows  us  the  great 
necesffity  of  removing  every  separate  fruit 
the  moment  it  exhibits  symptoms  of  de- 
cay ;  for,  as  soon  as  that  is  apparent,  the 
seeds  or  spores  of  the  frmgus  are  perfected, 
and  ready  to  be  wafted  in  the  air  of  the 
house  to  every  part  of  it,  and  so  increase 
the  contamination;  for  every  speck  of 
decay,  however  small  it  may  appear  to 
our  vision,  contains  myriads  of  seeds, 
each  capable  of  producing  the  very  same 
efiectwhen  placed  on  a  proper  nidus,  and 
under  those  circumstances  most  favour- 
able for  its  reproduction. 

No  doubt  there  is  a  period  of  existence 
to  which  every  kind  of  fruit,  as  well  as 
every  living  thing,  is  limited.  Natural 
decay,  therefore,  will  at  the  end  of  these 


periods  take  place  without  the  agency  of 
fiingi ;  and  beyond  this  period  all  the  art 
of  man  cannot  extend  it,  so  long  as  it  is 
kept  in  its  natural  state  and  form.  But, 
as  'Dr  Lindley  has  observed,  '*  it  is  one 
thing  for  the  texture  of  a  fruit  to  be 
destroyed  by  the  ordinary  agencies  of 
decomposition  at  its  natural  period,  and 
another  for  the  action  of  those  agencies 
to  be  brought  on  long  before  the  neces- 
sary term  of  existence  has  been  run  out 
— by  the  ravages  of  parasites,  the  removal 
of  which  is  to  a  considerable  extent 
within  our  power."  Hot  lime  is  a  great 
enemy  to  all  the  fungus  tribe ;  and  hence 
it  may  be  used  in  fruit-rooms,  not  only 
for  the  purpose  of  preventing  their  appear- 
ance, but  also,  to  a  certain  extent,  de* 
stroying  those  that  may  have  already 
taken  possession  of  it  Its  known  pro- 
perties of  abstracting  moistiupe  are  so  great 
that  a  bushel  of  unslacked  lime  has  been 
calculated  to  absorb  five  gallons  of  water. 
The  best  mode  of  applying  it  is  to  place 
pieces  of  it  in  an  unslacked  state  in  shal- 
low pans  distributed  about  the  house. 

The  method  of  preserving  fruits  prao* 
tised  by  M.  Deslongchamps,  and  an- 
nounced in  the  ''Mimorial  Encyclop6- 
dique,"  consists  in  having  recourse  to 
artificial  cold  to  retard  their  ripening,  and 
so  placing  them  in  a  stationary  condition 
until  he  wished  them  to  be  brought  to 
maturity  at  a  late  period  of  the  season. 
The  principle  of  his  plan  is  to  keep  them 
fr'ee  from  moisture,  and  in  a  low  tem- 
perature, as  little  above  the  freeeing-point 
as  possible.  With  this  view  he  had  sine 
boxes  made,  1  foot  deep  and  6  inches 
broad,  with  a  detached  lid  of  the  same 
material,  with  a  projecting  rim.  In  these 
boxes  he  packed  his  finer  pears,  each 
enveloped  in  fine  paper,  and  over  that 
another  covering  of  coarser  paper.  When 
the  boxes  were  filled,  he  sealed  them  her- 
metically by  pasting  thick  paper  round 
the  edge  of  the  box  and  lid,  packed  them 
in  wooden  cases,  and  set  these  on  the  top 
of  the  ice  in  his  ice-house.  A  dry  me- 
dium around  the  fruit  and  a  low  tem- 
perature was  thus  obtained.  A  somewhat 
similar  mode  was  practised  by  Columella 
for  preserving  grapes :  they  were  packed 
in  earthenware  jars  covered  with  lids, 
which  were  luted  round  with  clay ;  they 
were  next  coated  with  pitch  and  sunk  in 
deep  wells,  where  they  were  kept  down  by 
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weights,  80  that  no  part  of  them  shoiQd 
rise  aboye  the  surface  of  the  water.  Here, 
again,  we  have  a  low  and  uniform  tempe* 
rature. 

The  garrets  of  houses  are  too  often 
converted  into  fruit-rooms.  It  would  be 
difficult  to  find  a  worse  situation  than 
these,  as  they  are  more  influenced  by 
change  of  temperature  than  any  other 
part  of  a  house.  Dry  cellars,  where  a 
regular  fruit-room  is  not  deemed  neces- 
sary, are  the  best  part  of  a  dwelling  for 
this  purpose ;  and  in  such  the  Continental 
fruit-growers  and  dealers  preserve  theirs. 

With  the  exception  of  the  quotations 
we  have  made  in  the  beginning  of  this 
article  from  *^  The  Gardeners*  Chronicle," 
there  has,  in  reality,  been  little  written 
upon  the  subject  of  preserving  fruit  and 
the  construction  of  fruit-rooms  of  much 
utility.  The  papers  by  the  late  Mr 
Knight  in  "The  Horticultural  Society's 
Transactions"  are  valuable;  but  they  re* 
late  to  practice  only,  excepting  the  follow- 
ing rationale,  which  merits  attention: 
''A  dry,  warm  atmosphere  operates  very 
favourably  to  the  preservation  of  fruits 
under  certain  circumstances,  but  under 
other  circumstances  very  injuriously;  for 
the  action  of  those  electric  attractions 
which  occasion  the  decay  and  decomposi- 
tion of  fruits,  is  suspended  by  the  operar 
tion  of  diflerent  causes  in  different  fruits, 
and  even  in  the  same  fruit  in  diflerent 
states  of  maturity.  When  a  grape  is 
growing  upon  the  vine,  and  till  it  has 
attained  perfect  maturity,  it  is  obviously 
a  living  body,  and  its  preservation  is 
depending  upon  the  powers  of  life  ;  but 
when  the  same  fruit  has  some  time  passed 
its  state  of  perfect  maturity,  and  has 
begun  to  shrivel,  the  powers  of  life  are 
probably  no  longer,  or  at  most  very 
feebly,  in  action ;  and  the  frxdt  appears 
to  be  then  preserved  by  the  combined 
operation  of  its  cellular  texture,  the  anti- 
sceptic  powers  of  the  saccharine  matter  it 
contains,  and  by  the  exclusion  of  air  by 
its  external  skin;  but  if  that  be  destroyed, 
at  immediately  perishes.  If  longer  re* 
tained  in  a  dry  and  warm  temperature, 
the  grape  becomes  gradually  converted 
into  a  raisin,  and  its  component  parts  are 
then  only  held  in  combination  by  the 
ordinary  laws  of  chemistry. 

"  A  Nonpareil  apple,  or  a  Catillac  or 
d'Auch  pear,  exhibits  all  the  character- 


istics of  a  living  vegetable  body  long  alter 
it  has  been  taken  from  the  tree,  and 
appears  to  possess  all  the  powers  of  other 
similar  vegetable  bodies,  except  that  of 
growing,  or  vitally  uniting  to  itself  other 
matter;  and  the  experiments  which  I 
shall  proceed  to  state  prove  t^at  the  pear 
is  operated  upon  by  external  causes,  nearly 
in  tiie  same  manner  after  it  has  been  de- 
tached from  the  tree,  as  when  it  remains 
vitally  united  to  it 

"  Most  of  the  fine  French  pears,  parti- 
cularly the  pear  d'Auch,  are  mudi  sub- 
ject, particularly  when  cultivated  in  a 
cold  and  unfavourable  climate,  to  crack 
upon  the  trees  before  they  become  full 
grown,  and  consequently  to  decay  before 
their  proper  season,  or  state  of  maturity ; 
and  those  which  present  these  defects  in 
my  garden  are  therefore  always  taken 
from  the  trees  to  a  vinery,  in  which  a 
small  fire  is  constantly  kept  in  winter, 
and  they  are  there  placed  at  a  small  dis- 
tance over  the  flue.  Thus  circumstanced, 
a  part  of  my  crop  of  d'Auch  pears  ripen, 
and  will  perish  if  not  used  in  November, 
when  the  remainder  continue  sound  and 
firm  till  March  or  April,  or  later;  and 
the  same  warm  temperature  which  pre- 
serves the  grape  in  a  slightly  shrivelled 
state  till  January,  rapidly  accelerates  the 
maturity  and  consequent  decay  of  the 
pear.  By  gathering  a  part  of  my  swan's- 
egg  pears  earlj  in  the  season,  (selecting 
such  as  are  most  advanced  towards  matu- 
rity,) and  subjecting  them,  in  the  manner 
above  mentioned,  to  artificial  heat,  and 
by  retarding  the  maturity  of  the  later 
part  of  the  produce  of  the  same  trees,  I 
have  often  had  that  fruit  upon  my  table, 
nearly  in  an  equal  state  of  perfection, 
from  the  end  of  October  to  the  beginning 
of  February;  but  the  most  perfect  in 
every  respect  have  been  those  that  have 
been  exposed  in  the  vinery  to  light  and 
artificial  heat  as  soon  as  gathered." 

On  the  construction  of  a  fruit-room, 
Maher,  in  the  work  last  quoted,  says: 
''  The  room  may  be  of  any  form,  but  one 
long  and  narrow  is  generally  best  adapted 
for  ventilation,  and  heating  and  drying 
when  necessary  by  a  flue.  The  system  of 
shelves  may  be  placed  along  one  side,  and 
may  be  raised  to  the  height  of  6  feet  or 
more,  according  to  the  number  wanted. 
The  shelves  are  formed  of  open  work,  on 
which  to  place  square  sieves  of  fruit,  each 


THE  FRUIT-ROOM. 


493 


of  which  should  be  numbered,  and  a 
table  or  slate  containing  the  correspond- 
ing numbers  may  be  hung  up  in  the 
room ;  and  opposite  each  number  should 
be  a  space  for  noting  down  daily  the 
number  taken  out  of  each  sieve  for  use." 

The  fruit-room  in  the  Horticultural 
Society's  garden  at  Chiswick  is  a  long, 
narrow  apartment,  haying  a  northern 
exposure.  The  floors  are  formed  of  con- 
crete, to  prevent  rats  or  mice  from  getting 
in;  a  counter-like  table  occupies  the 
centre,  and  the  sides  are  fitted  up  with 
shelves  of  open  trellis-work,  on  which  the 
fridt  is  laid.  Such,  we  may  here  observe, 
is  the  general  form  and  arrangement  of 
what  may  be  called  the  better  sorts  of 
fruit-rooms.  The  fruit-room  at  Dalkeith 
is  almost  a  fac-simile  of  this  one,  being 
furnished  with  shutters  to  the  windows 
inside,  and  box-ventilators  a  through  to  the 
ceilings,  and  extended  to  an  opening  in 
the  top  of  the  back  wall,  as  will  be  seen 
by  fig.  709.    In  this  fig.  we  have  shown 


Fig.  709. 


what  we  consider  to  be  the  best  kind  of 
building  for  this  purpose.  The  walls  are 
built  hollow,  to  resist  external  damp,  heat, 
and  cold.  Ventilation  is  carried  on  by 
an  opening  in  the  ceiling,  and  the  damp 
or  foul  air  made  to  escape  through  the 
box  a,  and  out  at  the  top  of  the  wall. 
Both  ends  of  this  ventilating  tube  are  to 
be  shut,  when  necessary,  by  letting  down 
the  flap  lids  bb,  to  which  a  line  and  pul- 
leys are  applied  for  the  purpose.  The 
ceiling  is  triple-coated  wiUi  plaster,  and 
deafened  with  nogging  above.  The  slates 
are  laid  in  mortar,  also  to  exclude  air,  and 
double-thick  sarking  is  laid  under  them, 
tongued  and  grooved.  Thin  canvass  cur- 
tains, hung  on  rollers  c  e,  are  let  up  and 
down  in  front  of  the  shelves,  to  exclude  air 
and  light  when  it  may  be  necessaiy  to  open 


the  door.  The  fruit  is  laid  upon  the  side 
shelves  d  d,  on  both  sides,  and  the  opera- 
tion of  sorting  is  carried  on  on  the  counter- 
like table  e  in  the  centre.  Under  this 
table  are  drawers,  /,  for  the  finer  spe- 
cimens of  both  apples  and  pears.  The 
whole  of  this  apartment  is  darkened  by 
keeping  the  window-shutters  shut ;  and 
as  the  decomposition  of  fruit  appears  not 
to  be  so  much  affected  by  candle  light  as 
by  solar  light,  the  necessary  operations 
are  carried  on  by  that  light  entirely.  We 
have  deemed  it'  unnecessary  to  give  a 
ground-plan  of  this  erection,  as  it  will 
appear  sufficiently  obvious  and  clear  that 
a  vestibule  or  entrance  apartment  may 
be  made,  in  which  specimens  of  the  various 
fruits  may  be  exhibited,  and  where  the 
necessary  operations  of  packing  and  ar- 
ranging the  dessert  may  go  on.  The  side 
shelves  may  be  enclosed  by  having  fold- 
ing-doors in  firont  of  them,  and  they  may 
also  be  divided  into  compartments  of  from 
6  to  10  feet  in  length  each.  If  it  be  found 
inconvenient  to  have  a  fruit-cellar  under 
such  a  room,  it  may,  if  of  sufficient  size, 
be  divided  into  two  apartments,  one  of 
which  may  be  dedicated  to  the  preserva- 
tion of  the  later  kinds,  and  therefore  may 
be  kept  darkened  and  shut  up;  while 
the  other  department  is  set  apart  for 
cleaning,  packing,  exhibiting  the  fruit, 
and  ripening  it  off  for  use. 

Justice,  Hitt,  Forsyth,  Smith,  Stewart, 
Knight,  and  others,  recommended  and 
used  earthenware  jars,  in  which  they 
packed  their  best  firuit-— the  two  former 
between  layers  of  moss,  and  sinking 
them  to  the  depth  of  a  foot  in  dry 
sand  in  a  cellar,  in  preference  to  keeping 
■them  spread  on  tables  or  shelves  in 
a  fiiTiit-room :  the  moss  should  be  dis- 
pensed with.  With  this  omission,  there 
is  little  difference  between  their  prac- 
tice and  that  of  Mr  Knight,  who  also 
packed  his  in  glazed  earthenware  vessels, 
each  fruit  being  wrapped  up  in  paper 
by  itself.  Prior  to  his  using  paper  he 
used  oat-chaff  and  dry  moss ;  but  eventu- 
ally he  abandoned  both,  as  communicating 
a  musty  flavour  to  the  fruit  The  vessels 
used  were  perfect  cylinders,  about  a  foot 
in  height — this  being  found  a  convenient 
form  for  packing  them  closely  together  to 
economise  space.  Stewart  of  Pinkie  also 
used  glazed  earthenware  vessels,  provided 
with  tops  or  covers,  for  his  best  fruit    In 
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the  bottom  of  the  jars,  and  between  each 
layer  of  fruit,  he  put  some  pure  pit-sand, 
which  had  been  thoroughly  dried  on  a 
flue.  These  jars  were  kept  in  a  dry,  airy 
situation,  as  cool  as  possible,  but  secure 
from  frost  A  label  on  the  jar  indicates 
the  kind  of  fruit ;  and  when  this  is  wanted, 
or  ought  to  be  used,  it  is  taken  from  the 
jars  and  placed  for  some  time  on  the 
shelves  of  the  fruit-room.  The  less  ripe 
fruit  is  sometimes  restored  to  the  jars, 
but  with  newly  dried  sand.  In  this  way 
he  preserved  Colmars,  and  other  fine 
French  pears,  till  April,  the  Terling  till 
June,  and  many  kinds  of  apples  till  July, 
the  skin  continuing  smooth  and  plump. 
Although  Mr  Stewart's  jars  were  placed 
in  an  airy  situation,  the  air  could  not 
afiect  the  fruit,  as  they  were  packed  in 
iine  sand,  and  carefrdly  covered  at  top — 
in  fact,  as  completely  excluded  from  air 
as  Knight's  were  in  similar  vessels,  and 
having  the  spaces  between  the  top  of  one 
and  the  bottom  of  another  filled  with  a 
cement  composed  of  two  parts  of  the  curd 
of  milk  and  one  of  lime. 

To  those  who  have  no  proper  fruit- 
room  beyond  a  dry,  airy,  cool  apartment, 
nothing  can  be  better  than  packing  their 
best  fruit  at  least  in  earthenware  vessels, 
either  embedding  the  fruit  in  perfectly 
dry  sand  or  dry  fern,  or  not,  and  then 
packing  the  jars  in  dry  casks,  or  in  presses 
fitted  up  on  purpose — the  use  of  these 
latter  being  as  much  a  safeguard  against 
petty  pilfering  as  against  the  natural 
decay  of  the  fruit  An  immense  quantity 
of  fruit  may  thus  be  kept  in  little  space  ; 
while  the  commoner  kinds  used  for 
kitchen  purposes  may  safely  be  kept 
packed  in  dry  fern  in  boxes,  and  piled  up 
on  top  of  each  other.  In  -such  cases  the 
name  of  each  fruit  should  be  affixed  to 
the  outside  of  the  box,  and,  so  &r  as 
possible,  only  one  kind  should  be  placed 
in  each;  or  if  two  sorts  or  more  are  in- 
cluded, they  should  be  assorted  so  that 
the  contents  of  each  box  shall  be  fit  for 
use  at  the  same  time.  The  best  of  all 
media  for  packing  fruit  intended  to  be 
kept  to  the  latest  period,  is  to  place 
each  in  a  small  canvass  bag,  tied  tightly 
at  the  mouth,  and  to  embed  them  in  dry 
casks  or  earthenware  jars,  amongst  char- 
coal, not  rendered  too  fine,  or  in  well- 
dried  peat  earth — ^both  of  these  being 
powerful  antiseptics. 


Some  have  furnished  their  fruit-rooms 
with  shallow  drawers,  fitted  into  caaes-^ 
each  drawer  only  deep  enough  to  hold 
one  layer  of  large  apples  or  pears,  or  two 
of  the  smaller  kinds.  Such  an  arrangement 
excludes  air  completely,  as  weU  as  light, 
and  of  course  secures  great  uniformity  of 
temperature.  The  drawers  are  numbered 
on  the  front,  and  a  list  according  with 
those  numbers  is  hung  up  in  the  room. 
For  the  finer  kinds  of  friiit  this  is  an 
excellent  plan;  but  it  oould  hardly  be 
carried  out  so  as  to  contain  the  whole 
produce  of  a  large  garden,  and  is  attended 
with  very  considerable  expense.  In  an 
article  in  the ''  £dinbui*gh  Encydopsedia* 
it  is  recommended  that  the  froit-room 
should  consist  of  two  apartments — a  colder 
and  a  warmer;  but  the  former,  though 
cold,  must  be  free  frt>m  damp^  From 
this  the  frnit  is  brought  into  the  warmer 
room  as  it  is  wanted ;  and  by  means  of 
increased  temperature  maturisation  is 
promoted,  and  the  frtdt  rendered  deli- 
cioiis  and  mellow.  Chaumontelles,  for 
example,  are  placed  in  close  drawers  so 
near  to  a  stove  that  the  temperature  may 
be  constantly  between  60**  and  70**  Fahr. 
For  most  kinds  of  fruit,  however,  a  tem- 
perature equal  to  55**  is  found  sufiJcient 
The  drawers  are  about  6  inches  deep,  3 
feet  long,  and  2  broad.  They  are  made 
of  hard  wood,  fir  being  apt  to  spoil  the 
flavour  of  the  fruit. 

Fruit-rooms  fitted  up  with  shelves,  if 
not  less  than  18  inches  apart  may  have 
fixed  wires  nmning  longitudinally,  to 
which  the  finer  specimens  of  pears  may 
be  tied,  so  that  they  will  hang  in  their 
natural  position,  and  vezy  much  econo- 
mise space.  Those  apples  which  retain 
their  stalks  may  also  be  suspended  in  the 
same  manner.  It  is  also  an  excellent 
mode  for  hanging  up  late  grapes,  which, 
when  laid  on  their  sides,  soon  mould  and 
decay.  For  preserving  grapes,  impera- 
trice,  or  Coe's  golden-drop  plums,  a  much 
drier  atmosphere  is  required;  therefore 
fruit-rooms  are  not  the  best  place  for  the 
purpose,  but  a  closet  or  room  consider- 
ably elevated,  which  at  the  same  time 
may  be  rendered  dark  and  pretty  air- 
tight 

From  all  the  foregoing  opinions,  it 
would  appear  that  the  conditions  requi- 
site for  the  preservation  of  fiiiit — we 
mean  especially  apples  and  pears — ^aie, 
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ixdusion  from  air,  a  cool  and  uni/orm  tern- 
peraiure,  an  aiUnospkere  neither  too  dry  nor 
too  wtoiii,  and  total  darkness.  Is  it^  then,  in 
fruit-rooms,  as  usually  constructed,  tliat 
fruit  is  to  be  expected  to  keep  best,  where 
thej  are  exposed  to  the  opposites  of  these 
conditions,  and  where  even  stoves  and 
flues  are  recommended  to  be  considered 
as  necessary  appendages  ?  The  subject 
appears  to  haye  been  hitherto  misunder- 
stood. The  whole  operations  have  been 
carried  on  in  one  apartment,  which  ought 
to  have  been  distributed  among  two  or 
three — the  first  for  arranging,  the  second 
for  ripening,  and  the  other  for  retarding. 
Two  apartments,  at  least,  are  absolutely 
necessary — the  one  complying  with  all 
the  conditions  above  stated  for  prolong- 
bg,  and  the  other  for  ripening  them  off. 
This  latter  is  in  itself  indispensable ;  and 
such  a  form  as  that  exhibited  in  our  dia- 
gram is  of  a  very  proper  and  fitting 
construction.  In  it  the  summer  fruit 
should  be  placed  as  gathered  from  the 
trees;  and  the  daily  dessert  fruit,  and 
peaches,  pines,  apricobs,  plums,  cherries, 
melons,  dec.,  as  they  ripen,  should  be  also 
deposited  in  it  until  disposed  of.  It 
should  be  at  all  times  kept  neat  and 
clean,  furnished  with  chairs  and  writing 
materials,  paper,  ko.,  for  packing,  and  be 
in  such  a  state  that  the  owner  may  visit 
it  with  his  friends.  The  means  for  admit- 
ting ventilation  and  light  should  be 
abundant  when  either  is  required;  but 
as  a  moderately  cool  temperature  should 
exist  in  it,  it  ought  to  face  the  north. 

Asregajrds  the  other  department,  we 
think  it  should  be  in  a  cellar  under  the 
former;  but  this  cellar  should  be  con- 
structed with  hollow  walls,  and  even  the 
floor  of  it  laid  over  a  vault,  so  as  to  cut  off 
all  chances  of  conduction  of  heat  from  the 
soil  surroimding  it  It  should  be  so  con- 
structed as  to  be  in  all  respects  capable  of 
fulfilling  the  conditions  above  stated. 
There  may  be  an  entrance  to  it  through 
the  floor  of  the  former ;  and  the  neces- 
sary top  ventilation  may  be  carried  up 
through  the  side  walls,  and  the  lower 
ventilation  by  tubes  passing  down  the 
sides  of  the  walls  externally,  and  through 
them  quite  on  a  line  with  Uie  floor.  This 
mode  of  ventilation  will  exclude  vermin 
as  well  as  heated  air.  In  regard  to  its 
internal  arrangements,  there  can  be  no 
harm  in  having  it  fitted  up  with  trellised 


shelves,  upon  which  to  lay  the  fruit  A 
great  portion,  however,  of  the  best  should 
be  packed  in  jars,  upon  Stewart's  prin- 
ciple ;  the  coarser  kinds  in  casks  or 
boxes,  in  dry  fern ;  and  the  medium  sorts 
in  boxes  mixed  with  dry  sand.  Each 
kind  should  be  kept  separate,  as  they 
will  require  to  be  examined,  and,  when 
necessary,  removed  to  the  ripening  cham- 
ber above.  For  this  purpose,  they  should 
be  correctly  named  or  numbered,  to  pre- 
vent mistaJces.  It  is  in  cellars  that  the 
majority  of  the  fruit  on  the  Continent  is 
kept  The  construction  of  the  houses  is 
favourable  for  this  purpose— they  being  in 
general  cellared  under  nearly  their  whole 
extent  In  these — at  least  those  of  them 
that  we  have  visited — very  little  arrange- 
ment has  apparently  been  made  :  the  fruit 
often  being  laid  in  large  heaps,  sometimes 
buried  in  dry  sand,  packed  in  boxes  or 
.barrels,  or  indeed  arranged  in  any  way 
that  will  occupy  as  little  space  as  possible. 
Notwithstanding  all  this  apparent  want 
of  care,  the  fruit  keeps  wel^  and  is  from 
time  to  time  carefully  turned  over,  and 
the  decaying  ones  removed.  Inde^  in 
this  particular  they  take  great  pains,  and 
do  not  leave  one  that  has  the  slightest 
incipient  symptoms  of  decay.  By  this 
means  they  prevent  the  spread  of  the 
minute  fungi  alluded  to  in  this  section. 
Now,  what  is  the  cause  of  fruit  so  treated 
keeping  so  well?  Can  it  be  attributed 
to  any  other  cause  than  that  the  condi- 
tions we  have  stated  are  complied  with 
to  the  fullest  extent  ?  With  them  we  see 
or  hear  of  no  expensive  erection  for  keep- 
ing  fruit,  although  the  quantity  over  most 
of  Europe  is  far  greater  than  even  with  us. 
With  them  orchards  and  hedgerows  of 
fruit-trees  abound ;  and  there  is  scarcely 
a  meal  we  sit  down  to  anywhere,  from  the 
palace  to  the  cottage,  without  frtiit  in  some 
shape  or  other  making  its  appearance. 

These  general  principles  we  have  laid 
down  are  also  inexact  accordance  with 
the  method  of  keeping  apples  and  pears, 
particularly  the  former,  in  pits  under- 
ground, as  is  done  with  potatoes.  We 
have  kept  apples  till  Apzil  and  May  in 
this  manner ;  and  once,  on  the  20th 
October  1838,  had  several  bushels  of 
apples  of  the  growth  of  1837  in  excellent 
preservation.  Apples,  however,  kept  in 
this  manner,  soon  decay  when  brought 
into  the  light  and  air ;  but  if  kept  in 
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earthenware  jars  or  Bimilar  cases,  and 
buried,  they  may  be  taken  ap  in  quanti- 
ties as  they  are  required. 

The  great  success  attending  the  method 
of  preserving  fruit  practised  by  Mr  Moor- 
man, Clapham  Road,  London,  led  that 
indefatigable  pomologist,  Mr  Thompson, 
of  the  London  Horticultural  Society,  to 
visit  his  fruit-room,  and  to  draw  up  an 
account  of  it,  which  has  recently  been 
published  in  the  Journal  of  that  Society. 
This  room,  Mr  Thompson  observes,  was 
not  originally  constructed  for  a  fruit- 
room,  but  is  a  partitioned-off  portion  of 
a  loft)  which  extends  over  a  coach-house 
and  stables,  and  was  originfdly  fitted  up 
for  a  harness-room.  The  walls,  aa  is 
usual  in  such  places,  are  lined  with  wood ; 
the  roof  is  slated ;  the  building  is  de- 
tached, and  faces  the  south-west  There 
is  "  a  cavity  between  the  boarding  and 
the  walls,"  which  Mr  Thompson  believes 
is  an  important  circumstance,  "  and  so  is 
the  wooden  lining,  because  air  and  wood 
are  known  to  be  gJow  conductors  of  heat 
The  ceiling  on  the  north  side  is  double, 
and  the  floor  is  wood  above  a  ceiling. 
We  may  therefore  conclude,"  that  autho- 
rity says,  "  that  a  uniformity  of  temperar 
ture  in  the  interior  of  the  room  is  insured 
to  a  considerable  extent."  There  is  in 
this  room  a  small  stove ;  "  but  it  is  seldom 
used,  and  never  with  the  view  of  warm- 
ing the  air  of  the  room,  imless  the  tem- 
perature is  actually  below  freezing.  The 
fruit  is  therefore  kept  cool."  The  win- 
dow is  occasionally  opened,  ''but  is  at  all 
times  covered  with  a  roller-blind,  so  that 
the  fruit  is  kept  in  the  dark.  A  little  fire 
in  the  stove  (air  being  freely  admitted 
by  the  windows  at  the  same  time  in  a  dry 
day)  is  useful  for  speedily  removing  any 
damp  which  may  arise  from  the  fruit 
The  shelves  have  a  layer  of  clean  drawn 
straw  laid  across  them,  and  on  this  the 
fruit  is  placed  singly." 

From  a  consideration  of  all  the  above 
details,  it  may  be  inferred  that,  if  a  fruit- 
room  be  built  over  a  place  where  there  is 
a  free  circulation  of  air,  its  roof  double 
ceiled,  the  walls  lined  with  wood,  a  ca- 
vity being  left  between  these  two,  it  will 
possess  the  essential  properties  of  a  fitting 
house  for  the  purpose. 

Mr  Thompson  observes,  ''The  more 
important  principles  necessary  to  attend 
to,  with  regard  to  the  long  keeping  of 


fruit,  are,  uniformity  of  temperature, 
coolness,  and  darknesa  If  the  tempera- 
ture is  uniform,  there  can  be  little  or  no 
deposition  of  moisture  on  the  surfiice  of 
the  fruit;  but  if  the  air  of  the  room 
should  be,  say  IQP  warmer  than  the  fruit, 
then  the  relative  coldness  of  the  latter 
will  cause  a  condensation  of  the  moisture 
contained  in  the  air  in  contact  with  the 
fruit,  just  as  a  cold  glass  becomes  dewed 
over  when  brought  into  a  warm  atmo- 
sphere. If  the  air  is  indeed  very  dry, 
then  a  proportionably  greater  diflTerence 
of  temperature  is  necessary  to  produce 
the  above  effect ;  but  in  winter  the  hygro- 
meter seldom  requires  to  be  cooled  more 
than  a  few  degrees  before  it  indicates  a 
deposition  of  moisture.  Fruits  with 
smooth  glossy  skins,  in  close  contact 
with  the  cold  substance  beneath  them, 
are  those  most  profusely  covered  with 
moisture" — the  Nonsuch  apple  may  be 
given  as  an  example — '^from  the  a^ve 
cause.  In  russeted  varieties,  their  dry 
rdugh  coats  serve  as  non-conducton  of 
heat,  and  hence  less  moisture  is  deposited 
on  them.  When  the  air  becomes  colder 
than  the  fruit,  a  contrary  action — that  of 
evaporation — ^takes  place,  and  the  sur- 
face of  the  fruit  becomes  dry*  But  this 
wetting  and  drying  must  prove  very  in- 
jurious ;  whilst  its  cause — alternations  of 
temperature — must  likewise  afiect  the 
specific  gravity  of  the  juices  of  the  fruit" 

The  fruit  kept  in  such  a  room  as  is 
described  above  "is  not  exposed  to  such 
vicissitudes;  for  when  the  weather  be- 
comes frosty,  it  is  several  days  before  the 
thermometer"  in  such  a  room  **  is  afiS^cted 
as  much  as  one  degree." 

In  regard  to  ventilation,  Mr  Thompson 
remarks  that  air  should  only  be  given  at 
a  period  of  the  day  "when  the  thermo- 
meter outside  indicates  the  same  tempe- 
rature as  that  in  the  room.  No  deposi- 
tion of  moisture  can  then  take  place  in 
consequence." 

In  reference  to  a  lowtemperature  he  says^ 
"  It  is  well  known  that  this  condition  is 
favourable  to  the  long  keeping  of  fruit; 
for  we  act  on  the  contrary  principle  when 
we  wish  to  render  any  variety  fit  for  use 
before  its  usual  time."  An  elevated  fruit- 
room,  constructed  like  that  described,  is 
cooler  on  an  average  than  one  on  the 
ground  floor,  and  also  more  so  than  one 
sunk  under  the  surface,  more  especially 
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daring  winter,  the  season  when  its  ad- 
vantages are  most  required. 

Again,  extreme  cold  is  equally  to  be 
guarded  against;  for  although  apples  and 
pears  have  been  known  to  have  kept  long 
after  being  frozen  quite  hard,  their  flavour 
has  in  consequence  been  completely  de- 
stroyed. This  was  exemplified  a  few  years 
ago  in  the  case  of  the  specimens  of  the 
famous  Boston  nectarine,  sent  from  the 
United  States  to  London  packed  in  ice. 
They  arrived  in  apparently  excellent  con- 
dition, and,  so  &r  as  plumpness  and  colour 
were  concerned,  they  appeared  as  if  fresh 
gathered  from  the  trees ;  but,  as  regards 
flavour,  they  were  found  to  be  perfectly 
worthless. 

It  is  difficult  to  lay  down  a  rule  as  to 
the  temperature  at  which  a  fruit-room 
should  be  kept ;  but  somewhere  between 
40°  and  6QP  may  be  taken  as  the  extremes 
of  heat  and  cold. 

Darkness,  as  we  have  elsewhere  re- 
marked, is  also  considered  by  Mr  Thomp- 
son as  an  essential  in  keeping  frmt,  be- 
cause light  accelerates  its  maturity,  ctnd 
consequently  its  ultimate  decay. .  There- 
fore Uie  diurker  the  fruit-room  is  kept> 
even  when  air  is  admitted,  the  better; 
and  this  is  eflected  in  Mr  Moorman's 
fruit-room  by  the  blinds  over  the  windows. 

For  the  general  management  of  the 
fruit-room^  vide  vol.  ii. 


§  3. — ICE-HOUSES. 

The  history  of  ice,  as  applied  medi- 
cinally, or  for  domestic  piuposee,  although 
somewhat  vague,  may  still  be  traced  to  a 
very  remote  period  amongst  civilised 
nations.  The  first  notice  of  it  used  as  a 
luxury  and  a  medicine  is  that  in.  the  51st 
aphorism  of  the  second  section  of  Hippo- 
crates, or  about  460  years  B.C. ;  and  so 
much  was  it  then  used  that  that  learned 
physician,  after  detailing  a  long  catalogue 
of  ills  attending  its  immoderate  use, 
concludes  by  saying — ''  But  for  all  this, 
people  will  not  take  warning ;  and  most 
men  would  rathei'  run  the  hazard  of  their 
lives  or  health  than  be  deprived  of  the 
pleasure  of  drinking  out  of  ice."  In  the 
history  of  one  of  the  Ptolemies  we  find  an 
account  given  of  an  entertainment  to  his 
nobles,  served  in  double  vessels  lined  with 
ice;  and  the  Romans,  during  the  Empire, 
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regarded  ice  and  snow  as  essenl^al  both 
to  luxury  and  health-^as  may  be  drawn* 
from  the  expTeesioii  NivittcB  paHones, 
which  shows  that  cool  -drinks  were  in- 
much  esteem.  Some  of  the  practices  still 
recommended  for  preserving  ice  are  of 
very  ancient  date, — one  of  which  is,  pour- 
ing boiling  water  on  the  ice  while  in  pro- 
gress of  packing  in  the  ice  well.  This 
has,  no  doubt,  the  efiect  of  expelling  the 
air  from  the  water,  and  causing  it  much 
sooner  to  congeal  Mixing  common  salt 
or  saltpetre  with  ice  or  snow  was  well 
known  to  Lord  Bacon  as  increasing  the 
amiount  of  cold.  Even  common  salt, 
mixed  with  ice  or  snow,  will  reduce  the  tem- 
perature to  0° of  Fahrenheit;  ''and  this  at 
one  time,"  says  Masters  in  his  "  Ice  Book," 
^  was  imagined  to  be  the  utmost  intensity 
of  cold  that  could  be  produced.  But," 
says  the  same  authority,  ''by  simOar  ad- 
mixtures of  salts  in  various  proportions 
and  diluted  acids,  a  much' greater  reduc-^ 
tion  of  temperature  can  be  produced." 

Till  of  late  years  little  improvement 
has  been  made  in  buildingsfor  the  storing 
of  ice,  or  in  the  means  of  preserving  it. 
Recent  discoveries  almost  lead  us  to  con- 
clude that  ice  and  snow  can  be  preserved 
throughout  the  year  without  their  aid 
altogether. 

Some  very  interesting  information  on 
the  subject  of  keeping  ice  will  be  found 
in  the  "  Supplement  to  the  Encyclo- 
paedia Britannica,''  (art  HctHeulture,) 
"  Pharmaceutical  Times,"  ^  Prospectus  of 
the  Wenham  Lake  Ice  Company,"  "The 
Ice  Book,"  by  Masters,  "Nouveau  Cours 
d' Agriculture,"  (art  Gilmer^)  Rozier's 
^*  Diet  of  Agriculture,"  and  the  "  Prospec- 
tus of  the  Rockland  Lake  Ice  Company." 
From  the  latter  of  these  the  following  ex- 
tract is  taken,  to  show  the  importance  of 
ice  as  an  article  of  commerce,  -and  also  as 
an  estimate  of  its  value  in  difierent  States : 
"  There  are  in  Boston,  United  States,  six- 
teen companies  engaged  in  transporting 
thousands  of  tons  of  this  arctic  crystal 
tee  to  the  East  and  West  Indies,  to  South 
America,  and  even  to  thig  country.  In 
1830  the  quantity  of  ice  shipped  from* 
Boston  to  distant  parts  amounted  to 
50,000  tons ;  from  Charlestown  it  was  equal 
to  30,000."  •  The  following  may  be  of 
practical  utility  in  guiding  to  the  selec- 
tion of  ice  in  this  country :  "  Ice  frozen 
upon  very  deep  water  is  much  more  com- 
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pact  and  solid  than  that  which  is  prcK 
cured  from  the  surfiBkce  of  shallow  lakea 
and  streams;  and,  therefore,  even  when 
an  equal  surface  is  exposed  to  the  atmo^ 
sphere,  the  former  melts  more  slowly 
than  the  latter.  Now,  the  ice  in  America 
is  derived  from  lakes  of  great  depth, 
sometimes  as  much  as  200  feet ;  and  the 
severity  of  the  cold,  which  in  winter  falls 
several  degrees  below  zero,  combined 
with  this  fact,  renders  the  ice  from  the 
American  lakes  famous,  not  only  for  its 
solidity,  but  for  its  magnitude  likewise— 
it  being  allowed  to  grow  till  it  attains 
12  inches  in  thickness.  Thus,  the  ice  be- 
ing much  thicker  than  any  that  is  usually 
procurable  in  this  coimtry,  it  exposes  a 
less  amount  of  surfiiuse  to  the  deliquescent 
action  of  the  air."  When  the  ice  is  taken 
from  the  lake  for  filling  the  ice-houses, 
which  are  usually  wooden  shed-like  struc- 
tures entirely  oboioe  the  ground  surface,  it 
is  out  up  into  blodcs.  21  inches  square, 
and,  as  stated  above,  a  foot  or  more  in 
thickness.  These  blocks  are  piled  to- 
gether whole,  being  cut  with  instruments 
for  the  purpose.  It  is  often  transported 
as  ballast  for  ships,  and,  in  such  cases,  is 
cut  into  blocks  of  such  shapes  as  may 
best  pack  in  the  hold  of  the  vessel  It 
is  merely  covered  with  sawdust,  straw,  or 
charcoal,  all  non-conductors  of  heat,  and 
in  this  state  is  frequently  carried  to  dis- 
tant countries.  When  shipped  as  regular 
cargo,  the  blocks  are  packed  in  thin,  air- 
tight timber  boxes,  with  straw  and  hay. 
In  this  state  the  ice  is  sent  to  the  East 
Indies,  and  in  one  case  is  known  to  have 
been  exchanged  for  cotton,  weight  for 
weight,  and  the  cotton  brought  to  Eng- 
land and  sold  at  a  handsome  profit 
Figs.  710  to  714  will  show  the  imple- 
ments used  in  preparing  the  ice. 

''From  the  time  when  the  ice  first 
forms  it  is  carefully  kept  free  from  snow, 
until  it  is  thick  enough  to  be  cut.  A 
surfisice  of  some  2  acres  is  then  selected, 
which  at  that  thickness," — 1  foot, — "  will 
furnish  about  2000  tons  :**  a  straight  line 
is  then  drawn  through  its  centre  from 
side  to  side  each  way.  A  small  hand- 
plough  is  pushed  along  one  of  these  lines 
until  the  groove  is  about  3  inches  deep 
and  a  quarter  of  an  inch  in  bt'eadth,  when 
the  marker,  fig.  710,  is  introduced.  This 
implement  is  drawn  by  two  horses,  and 
makes  two  new  grooves  parallel  with  the 


first,  21  inches  apart,  the  gauge  Temun- 
ing  in  the  original  groove.     The  marker 


Fig.  710. 


is  then  shifted  to  the  outside  groove,  and 
makes  two  more.  Having  drawn  these 
lines  over  the  whole  surface  in  one  direc- 
tion, the  same  process  is  repeated  in  a 
transverse  direction,  marking  all  the  ioe 
out  into  squares  of  21  inche&  In  the 
mean  time  the  plough,  fig.  711,  drawn  by 

Fig.  711. 
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a  single  horse,  is  foUowing  in  these 
grooves,  cutting  the  ice  to  a  depth  of 
6  inches.  One  entire  range  of  blocks  is 
then  sawn  out  with  the  ice-saw,  fig.  712, 


Fig.  712. 
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and  the  remainder  are  split  oS,  toward 
the  opening  thus  made,  with  an  iron  bar. 
This  bar  is  shaped  like  a  spade,  and  is  of 
a  wedge  form:  it  is  called  the  splitting- 
bar.  When  it  is  dropped  into  the  groove 
the  block  spUts  off,  a  very  slight  blow 
being  sufficient  to  produce  that,  effect, 
especially  in  very  cold  weather.  Plat- 
forms or  low  tables  of  firamework  are 
placed  near  the  opening  made  in  the  loe, 
with  iron  slides  extending  into  the  water, 
and  a  man  stands  on  each  side  of  this 
slide  armed  with  an  ice-hook,  fig.  713. 

Fig.  ns. 


With  this  hook  the  ice  is  caught,  and,  bv 
a  sudden  jerk,  thrown  up  the  slide  on  to 
the  platform.  In  a  cold  day  everything 
is  speedily  covered  with  ioe  by  the  fi^es- 
ing  of  the  water  on  the  platforms  and 
slides,  and  the  enormous  blocks  of  ice, 
weighing  some  of  them  more  than  2  cwt. 
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are  hurled  along  these  slippery  surfaces 
as  if  they  were  without  weight.  Beside 
this  platform  stands  a  sledge  of  the  same 
height)  capable  of  containing  about  3  tons^ 
which,  when  laden,  is  drawn  upon  the  ice 
to  the  front  of  the  storehouse,  where  a 
large  stationary  platform  of  exactly  the 
same  height  is  ready  to  receive  its  load, 
which,  as  soon  as  discharged,  is  hoisted, 
block  by  block,  into  the  house  by  horse 
power.  This  process  of  hoisting  is  so 
judiciously  managed  that  both  the  taking 
up  of  the  ice  and  the  throwing  it  into  the 
building  are  performed  solely  by  the 
horse.  The  frame  which  receives  the 
block  of  ice  to  be  hoisted  is  simk  into  a 
square  opening  cut  in  the  stationary  plat- 
fbnny  the  block  of  ice  is  pushed  on  to  it, 
the  horse  starts,  and  the  frame  rises  with 
the  ice  imtil  it  reaches  the  opening  in  the 
side  of  the  storehouse  ready  for  its  recep- 
tion, when,  by  an  ingenious  piece  of 
mechanism,  it  discharges  itself  into  the 
building,  and  the  horse  is  led  back  to 
repeat  Uie  process. 

When  a  thaw  or  fall  of  rain  occurs,  it 
entirely  unfits  the  ice  for  market,  by  ren- 
dering it  opaque  and  porous ;  and  occa- 
sionally snow  is  immediately  followed  by 
rain,  and  that  again  by  frost,  forming 
Mow-iee,  which  is  valueless,  and  must  be 
remoYcd  by  the  ice- plane,  fig.  714.     The 
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operation  of  planing  is  somewhat  similar 
to  that  of  cutting.  A  plane,  made  to  run 
in  the  grooves  made  by  the  marker,  which 
shaves  the  ice  to  the  depth  of  3  inches,  is 
drawn  by  a  horse  until  the  whole  surfiice 
of  the  ice  is  planed.  The  chips  thus  pro- 
duced are  then  scraped  off,  and  if  the 
clear  ice  is  not  reached  the  process  is  re- 
peated. If  this  makes  the  ice  too  thin 
for  cutting,  it  is  left  in  gtatu  quo,  and  a 
few  nights  of  hard  frost  will  add  behw  as 
much  as  was  taken  from  above. 

The  various  applications  of  ice,  as  well 
as  the  best  modes  of  keeping  it,  have  never 
been  fully  appreciated  orunderstood  in  this 
country.  The  very  careless  mode  of  col- 
lating it  from  stagnant  pools  and  filthy 


ditches  is  a  convincing  proof  of  the  state- 
ment just  made.  Its  extreme  impurity 
renders  it  unfit  for  any  other  purpose  save 
that  of  merely  cooling  wine  or  other  viands 
enclosed  in  bottles  or  well-covered  dishes. 
The  very  circumstance  of  laying  fishy 
game,  pastry,  fruit,  <&c.,  upon  pounded 
ice,  as  we  in  general  have  it  in  the  ice- 
bins  or  refrigerators  in  use  in  every 
gentleman's  house,  is  little  short  of  dis- 
gusting. Not  can  we  enjoy  those  cooling 
draughts  so  much  prized  by  the  French, 
Italians,  and  Americans,  obtained  from 
melted  ice,  or  pieces  of  it  thrown  into 
their  water  decanters;  or  have  fresh  butter 
eatable  in  the  dog-days  comparable  to 
what  it  would  be  if  served  up  in  iced 
water,  and  surrounded  by  pieces  of  the 
same  pellucid  material.  The  perfect  purity 
of  the  American  ice  fits  it  for  table  use ; 
and,  accordingly,  it  is  the  constant  prac- 
tice in  America  to  mix  it  with  water  or  milk 
for  drinking,  to  dilute  wines  and  spirits 
with  it,  and  to  place  it  on  the  table  in 
direct  contact  with  butter  and  jellie& 

From  these  &ctB,  briefly  quoted  from 
American  practice,  we  learn,  first,  That 
ice,  to  be  valuable,  ought  to  be  pure,  and 
that  pure  ice  cannot  be  obtained  but  from 
clear  and  wholesome  water;  secondly. 
That  ice  should  be  transparent,  unmixed 
with  snow,  and  still  more  with  decay- 
ing vegetable  and  often  animal  matter ; 
thirdly.  That  it  should  be  thick,  and,  in- 
stead of  being  pounded  to  almost  a  powder, 
should  be  stored  by  in  pieces  21  inches 
square,  or  thereby,  and,  if  it  can  be  pro- 
cured, 12  inches  thick.  But  as  we  seldom 
in  Britain  have  it  so  thick,  we  calculate 
that,  if  it  be  half  that  thickness,  which  it 
often  is,  it  will  answer  every  purpose 
completely ;  or  if  we  extend  the  surface 
area  to  make  up  for  the  difference  in  thick- 
ness, it  may  be  found  to  keep  nearly  as 
well,  although  we  are  quite  aware  that  a 
cube  or  sphere  of  ice  will  keep  longer  than 
the  same  amount  spread  over  any  figure 
presenting  a  greater  surfieu^.  Ice  in  its 
natural  state  must  be  more  solid  than 
when  broken  up  even  to  powder,  and 
packed  as  tightly  as  man  can  do  it,  and 
consequently  must  be  less  liable  to  the 
melting  process.  And  here  the  question 
arises,  Would  it  not  be  better  to  pack  our 
ice  in  as  large  pieces  as  we  can,  and  fill  up 
the  spaces  between  these  with  pounded 
ice  prepared  on  purpose  ]     Fourthly,  The 
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Americans  use  no  salt — ^hor  shoidd  we  do 
80.  They  store  their  ice  in  wooden  build* 
ings  on  the  surface,  and. thus  save  the 
expense  of  costly,  wells,  excavated  to  a 
great  depth.  For  covering  they  use  saw- 
dust, straw,  and  charcoal,  the  best  of  all 
non-conductors  of>hebt  Their  houses 
being  upon  the  surface,  damp  cannot  in- 
jure them.  Fifthly,  snow,  being  produced 
at  a  much  higher,  temperature  than  ice, 
does  not  keep  so  well;. and  ice  being  in 
the  best  state  for  packing  when  quite  dry, 
applying  water  to  it  must  be  injurious. 
Finally,  considerable  allowance  must  be 
made  for  climate,  we  having  never  such 
depressions  of  .temperature  in  Britain  as 
the  Americans  have.  We  have,  however, 
plenty  of  ice  from.  6  to  8  inches  in  thick- 
ness—sometimes more— in  most  sea^ 
sons,  and  in  many  situations,  particularly 
on  lakes  in  districts  ihigh .  above  the  sea. 
Why,  therefore, .  should  not  proprietors 
having  such  lakes  form  ice-stores  on  their 
margin,  and  procure  a  supply  of  pure  and 
clean  ice  for  their  own.  use,  and  even  for 
the  supply  of  the  London,  Liverpool,  Man- 
chester, and .  other-  markets )  Railroads 
intersect  the  very  districts  to  which  we 
allude,  or  will  ultimately  do  so,  within' 
short  distances  of  beautiful  and  pellucid 
lakes.  Artificial  ones  could  easily  be 
formed  by  throwing  embankments  across 
yalleys,  the  ends  of  which  might  in  many 
cases  be  within  a.  few  yards  .of  a  railway 
line.  As  much  ice  could  be  taken  from 
the  lake  near  Camwath,.  within  20  or  30 
feet  of  the  Caledonian  Railway,  as  would 
supply  London  and.Edinbui^h,  or  all  the 
intermediate  towns,  abundantly,  and  af- 
ford employment  to  the  poor  at  the  most 
needful  season,  as  well  as  yield  a  handsome 
return  to  the  proprietor. . 

Whether  any  enterprising  individual  or 
company  will  attempt  such  a  scheme,  we 
know,  not ;  this  we  must  however  admit, 
that  the  Americans  have  shown  us  the  ex< 
ample,  and  have  not  only  converted  a 
material,  with. which  our  country  also 
abounds,  into  money,  .but  have  reduced 
the  traffic  in  ice  to  such  a  system  or  order 
as  to  render  it  an  article  of  vezy  consider- 
able commercial  importance.  A  pond  or* 
lake  of  2  acres  extent,  at  1  foot  thick  of 
ice,  will  yield  2000  tons,  which,  at  Id.  per 
lb.,  would  give  £9,  6s.  8d.  per  ton,  or 
jE  18,666, 13s.  4d.  for  2  acres. 
.   The  annexed  plan,  fig.  715,  is  very  per- 


fect of  its  kind,  on  the  principle  npon 
which  ice-houses  have  hitherto  been  builu 

Pig.  715. 


It  will  be  understood  by  the  following 
description :  Three-fourths  of  the  building 
is  under  the  ground-level,  the  renudnder 
being  covered  with  soil,  and  rendered  pei^ 
fectly  waterproof  over  the  top.  The  situ- 
ation is  on  the  side  of  a  hill  or  sloping 
ground,  perfectly  dry,  and,  if  possible, 
facing  the  north.  The  principal  advan- 
tage in  choosing  sloping  ground  is,  that 
the  drain  ^  for  taking  away  the  waste  or 
nielted  ice,  may  be  more  conveniently 
constructed.  This  drain  should  termi> 
nate  in  a  pond  or  river,  so  that  the  end  of 
it  may  be  under  water,  to  prevent  the 
entrance  of  air.  Still  further  to  efiect  this 
end,  air-traps  should  be  introduced  as  at 
fff  and  more  than  one  is  requisite  if  it  be  a 
built  drain ;  if  a  pipe,  one  or  two  swan- 
necked  bends  will  answer  equally  welL 
Under  the  bottom  of  the  ice-chamber 
should  be  a  well  or  cistern  e,  into  which 
the  melted  ice  may  drain  through  a  grat- 
ing, or  plate  of  iron  perforated  with 
holes,  d.  The  side  walls  are  to  be  carried 
up  in  2-feet  work,  if  of  rubble  stone,  or 
1 4-inch  work,  if  of  brick,  puddling  a  space 
of  not  less  than  2  feet  in  width  between 
the  back  of  the  wall  and  the  sides  of  the 
excavation.  This  puddling  is  to  be  car- 
ried up  along  with  the  building;  and  after 
the  roof  is  domed  over,  the  puddle  should 
be  increased  to  3  feet,  the  more  efiectoallj 
to  keep  out  the  wet  The  space  between 
the  wail  and  dotted  line  shows  the  puddle 
It  is  probable  that  a  stratum  of  stones^ 
laid  loosely  in,  should  intervene  between 
the  puddle  and  the  wall  of  the  house,  as 
a  means  of  keeping  the  walls  dry,  and 
also  cutting  oflf,  to  a  certain  extent,  the 
conduction  of  heat  from  the  earth  to  the 
walL  A  still  more  efficacious  way  of 
securing  this  would  be  to  introduce  a 


ICE-HOUSES. 


layer  of  charcoal  16  inches  or  3  feet  thick 
ioBtead  of  the  stones.  The  best  plan  of 
all  would  be  to  build  the  iralls  hollow,  or 
to  build  two  walls  with  an  iaterval  be- 
tween  them,  aud  to  pack  the  space  between 
with  some  non-conducting  material.  The 
only  advantage  of  having  ice-houses  sunk 
under  the  grouud-sur&ce  is  the  locility 
with  which  the;  can  be  filled  from  the  top ; 
but  it  is  questionable  if  this  convenienoe 
is  not  more  than  balanced  by  the  diffi- 
culty of  keeping  such  underground  walls 
dry — and  upon  this  much  of  the  keeping 
properties  of  ice  depends.  The  entrance 
should  be  from  the  ground-level,  and  the 
passage  furnished  with  three  doors,  a  b  c, 
fitted  into  the  door-frames  as  cloeely  as 
possible,  the  better  to  exclude  the  air. 
The  innermost  of  these,  c,  need  not  be  a 
full-sized  door,  asshown  in  the  figure^  and 
instead  of  its  opening  by  hinges  in  the  ordi- 
nary manner,  it  should  consist  of  separate 
oaken  planks  made  to  fit  into  a  groove  at 
both  sides,  and  so  be  lifted  out  and  in 
when  the  ice  is  being  taken  out  A  bet- 
ter construction  for  it  still  would  be  to 
fonn  it  of  two  plates  of  iron  made  to  run 
on  a  small  nul,  and  carried  into  a  slit  in 
the  wall  at  both  sides,  fitted  with  a  cast- 
iron  frame  to  receive  them — the  iron 
plates  to  be  flanged  at  the  ends,  so  that, 
when  shut,  they  may  fit  the  frame  so 
closely  as  to  exclude  the  air.  It  will  be 
seen  also,  from  our  figure,  that  it  is  filled 
through  the  passage,  a  case  often  ren- 
dered necessary  from  local  oircumstaocea, 
and  where  the  more  speedy  mode  of  filling 
frxtm  the  top  may  either  be  impossible  or 
inconvenienL  We  may  here  remark  that 
oast  or  wrought  iron  doors  would  be  more 
desirable  than  wood  in  such  situations, 
but  they  are  more  difficult  to  render  air- 
tight. 

In  regard  to  size,  every  ice-honse  should 
be  made  large,  even  for  a  small  family ; 
a^  if  all  is  properly  done,  ice  may  be 
kept  for  two  or  three  yeaiB.  This  is  a 
point  of  much  consequence  in  parts  where 
toe  is  difficult  to  procure — as  at  Dalkeith, 
for  example,  where,  from  the  absence  of 
ponds  and  the  mildness  of  the  seasons, 
and  probably  from  the  North  and  South 
Esks  being  chiefly  supplied  by  springs 
and  the  drainage  of  the  deep  coal-mines 
in  the  neighbourhood,  they  are  seldom 
BO  reduced  in  temperature  as  to  form 
into  ice.    Be  this  aa  it  may,  during  tlie 


last  ten  years  we  have  only  had  a  full 
supply  of  ice  twice  wherewith  to  fill  our 
ice-house,  and  in  both  cases  very  little 
of  it  has  been  from  the  rivers.  We  have 
therefore  been  constrained  to  use  snow  as 
a  substitute,  and  last  year  to  import  ica 
from  Norway.  Mr  Loudon  has  sadly 
miscalculated  as  regards  the  dimensions 
given  in  his  "  Encyolopndia  of  Garden- 
ing" r^^arding  the  size  of  ice-houses  ;  for 
after  stating  the  advantages  of  having  a 
two  or  three  years'  supply  of  ice  hud  in, 
he  Bays,  "  Where  the  quantity  want«d  is 
not  great,  a  well  of  6  feet  diamet«r  and 
8  feet  deep  will  be  large  enough  ;  but  for 
a  large  consumption,  it  should  not  be 
less  than  9  or  10  feet  diameter,  and  as 
many  deep."  In  the  first  instance,  we  do 
not  think  such  a  well  would  afford  a 
bushel  of  ice  in  July ;  and  in  the  latter,  it 
would  be  eibausted  by  September,  even 
were  very  little  taken  out  for  use.  The 
larger  the  bulk,  we  have  always  found  the 
ice  to  keep  in  proportion  longest 

Figs.  7 1 6,  7 1 7,  exhibit  another  example 
of  an  ice-house   somewhat  different  in 
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Fig.  717. 


construoUon  from  that  just  described. 
The  woate-water  drain,  with  air-traps, 
^,,  as  well  as  the  cavity  under  for  re- 
ceiving the  melted  ice  or  snow,  and  the 
puddling  around  the  sides  and  over  the 
top,  are  all  much  the  some  as  in  the  last 
example.  The  difierence  in  this  cose 
consists  in  the  ice  being  thrown  in  from 
the  top. a;  and  the  passage,  instead  of 
being  straight,  is  eig-zag,  aa  ^own  in  the 
ground-plaa,  fig.  717 — all  of  which  are 
improvements.  Although  we  have  re- 
commended that  ice-houses  should  be 
built  air-tight,  it  does  not  follow  that 
ventilation  is  not  of  advantage  at  times, 
as  will  be  noticed  hereafter. 
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The  icd-house  is  in  general  placed  in         la  the  third  number  of  the    paper 
some  obscure  and  out  of  the  way  sort  of    last  quoted,  Mr  Pearson  has  repubhshed 

Slace,  and  often,  to  get  it  completely  hid-     his  mode  of  proceeding,  accompanied  with 
en,  is  situated  at  a  most  inconvenient  dis*     a  section  of  the  ice-stack  when  finiafaed, 
tance  from  the  mansion,  entuling  great     fig.  720.     The  ioe  is  collected  and  broken 
and  uDneceBsary  waste  of  time  in  supplying 
the  ice  for  domestic  purposes.    Why  this 
is  so,  it  is  difficult  to  say ;  and  why  the 
ice-house  itself  has  not  been  made  oms' 
mental  as  well    as    use^,    is    equally 
strange.     The  section  and  elevation,  figs. 
718,  719,  will  show  how  this  could  be 
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Fig.  719. 
effected,  and  also  how  it  may,  in  many 
instances,  be  brought  within  a  conTenietit 
distance  of  the  house,  by  having  the  en- 
trance constructed  as  in  fig.  719,  and 
wliich  may  be  used  as  an  alcove  or  resting- 
place,  rendered  BufBcieutly  ornamental  by 
giving  it  a  slight  espression  of  architec- 
tural character. 

Preserving  ice  in  stacks  on  the  surface 
has  been  for  years  more  or  less  practised, 
and  with  various  degrees  of  success— this 
success  of  course  depending  greatly  on  the 
situation  chosen,  and  the  care  with  which 
the  operation  was  performed.  Mr  Pearson 
ofKinlet,inthefirBtnumberof"TheUnited 
Gardenera'  Journal,"  brought  the  subject 
prominently  forward  in  a  way  which  at 
the  time  attracted  considerable  attention, 
as,  even  in  regard  to  what  were  considered 
well-constructed  ice-houses,  complaints 
had  often  arisen  that  the  ice  did  not  keep 
in  them.  In  addition  to  this,  the  expense 
of  building  an  ice-house  fit  for  the  supply 
of  an  ordinary  family  runs,  in  general,from 
f  70  to  j6100-^>f  course  depending  a  good 
deal  OQ  the  expense  of  the  material  in  the 
locality.  By  the  method  now  proposed 
tliis  expense  ia  saved,  oud  a  supply  of  ice 
produced  at  little  more  than  the  coat  of 
annually  filling  an  ordinary  ice-house. 


email  much  in  the  usual  manner.  "  Afto 
the  work  has  got  a  fair  start,  thirteen  or 
fourteen  men  are  employed  in  breaking 
the  ice  as  small  aa  poemble  with  wooden 
mallets,  while  five  or  six  are  taking  it  off 
the  pool  and  casting  it  to  the  mound  ;" 
for,  as  will  be  seen  by  the  diagram,  the 
stack  is  formed  close  to  the  pond,  so  that 
no  carting  is  required.  "  Thus  the  work 
proceeds  till  the  mass  is  1  or  2  feet  thick, 
when  two  of  the  beaters  lay  down  their 
malls  Dud  take  up  large  paving  ratnmen 
and  commence  ramming  the  ice  down  into 
a  compact  body.  The  ramming,  being,  if 
well  kept  up,  the  hardest  work  in  the  pro- 
cess, is  done  in  turn  by  the  men.  The  ac- 
companying sketch  represents  the  mound 
of  ioe  we  made  early  in  December  1844, 
15  feet  high,  with  a  base  of  27  feet,  and 
a  covering  of  fern,  as  there  indicated, 
about  3  feet  thick  ;  and  though  the  cattle 
frequently  trample  round  it  during  the 
summer,  and  almost  expose  the  sides  of 
the  heap  to  the  atmosphere,  yet  we  have 
a  considerable  stock  of  ice  left,"  (Januaiy 
1846.)  As  some  doubts  have  been  ex- 
pressed as  to  the  keeping  of  ice  by  this 
means— although  we  have  no  doubt  of  it 
ourselves,  considering  the  great  reepec- 
tability  of  the  author  of  this  paper— we 
will,  injustice  to  him  and  our  readers,  con- 
tinue our  extracts  from  his  paper:— 

"  Ice  being  scarce  in  the  winter  of 
1843-4,  WB  embraced  the  Grst  oppor- 
tunity of  making  a  mound  of  snow.  We 
made  it  at  the  head  of  the  pool,  so  that  if 
ice  could  be  got  at  any  future  time  daring 
the  winter,  it  might  be  easily  added  to 
the  snow.  In  the  morning  of  the  second 
day  we  found  ice  an  inch  thick  on  the 
pool,  and  the  second  day's  work  wa^ 
therefore,  a  mixture  of  snow  and  ice,  the 
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whole  of  which  waa  watered  as  the  work 
proceeded.  This  mound  of  snow  and  ice 
afforded  a  regular  supply  till  May  1845, 
notwithstanding  the  mound  was  exposed 
to  the  broiUng  sun  of  1844. 

"  No  doubt  but  the  situation  of  the 
mound  has  considerable  influence  over 
the  preservation  of  the  ice,  and  in  some 
situations  it  may  be  necessary  to  form  the 
ground  where  the  ice  is  to  be  laid  into  an 
o^ee,  that  the  water  may  drain  from  the 
ice  as  it  melts  into  the  hollow  or  ditch 
which  surrounds  the  mass :  the  same  ditch 
will  also  prevent  any  water  from  foreign 
sources  finding  its  way  to  the  bottom  of 
the  ice.  The  spot  where  we  generally  make 
our  ice-mound  is  shaded  by  a  large  oak 
tree,  which  has  been  considered  by  some 
persons  to  act  as  a  preservative  to  the  ice ; 
but  it  is  probable  that  the  same  shade 
which  prevents  any  given  amount  of  heat 
from  being  directed  against  the  mound  by 
day,  also  prevents  radiation  both  by  day 
and  by  nigh t~  and  this  tends  to  make  the 
situation  of  about  the  same  average  tem- 
perature as  would  be  experienced  in  an 
exposed  situation  of  the  same  altitude. 

"Where  fern  cannot  be  got  to  cover 
with,   any  non-conductor  may  be  used, 
such  as  dry  refuse  hay,  straw,  dead  leaves, 
&c.,  afterwards  thatched  to  prevent  the 
rain-water   from   running   through  the 
covering  to  the  ice,  which  would  melt  it 
away  rapidly."     Mr  Pearson  says,  "  We 
never  thatched  our  ice-mounds  but  in 
one  instance ;  and  I  do  not  remember,"* 
he  adds, ''  that  the  ice  either  kept  better 
or  worse  for  it    But  then  it  must  be  borne 
in  mind  that  the  fern  we  cover  with  is 
always  dry,  and  when  placed  3  feet  thick 
over  the  ice,  in  the  form  of  a  cone,  does 
not  in  some  summers  get  wet  through ; 
though  this  was  the  case  last  season — and 
the  ice  was  wasted  more  than  usual  from 
that  cause  alone.*'    At  least  such  is  Mr 
Pearson's  opinion,  and  there  can  be  no 
doubt  it  is  correct  In  forming  ice-stacks, 
the  first  thing  to  be  considered  is  choosing 
a  dry  situation,  and  one  not  much  shaded 
with  trees.     Most  people  agree  in  the 
necessity  of  breaking  the  ice  into  as  small 
pieces  as  possible,  and  some  recommend 
introducing   alternate  layers  of  snow; 
which  we  think  a  good  practice  so  far  as 
ice  for  ordinary  piuposes  is  required,  but 
not  when  it  is  wanted  quite  pure  for  mix- 
ing with  water,  wine,  dbc,  as  it  fills  up  the 


spaces  between  the  pieces  of  ice,  and 
thereby  tends  to  exclude  the  air.  Some 
use  the  snow  diy,  and  others  in  a  melting 
state :  in  the  latter  state,  particularly  if 
a  sharp  frost  follows  before  the  thatch  or 
covering  is  put  on,  the  consolidation  will 
take  place  sooner  and  more  effectually. 
This  is,  however,  at  variance  with  Ameri- 
can practice. 

"  To  keep  ice  in  stacks  or  heaps  in  the 
open  air,  an  elevated  circular  platform  is 
raised  of  earth :  on  this  the  ice  is  piled 
up  in  a  conic  form  during  a  severe  frost, 
and  the  addition  of  water  enables  the 
builder  to  form  the  cone  very  steep.  On 
this  some  wheat-straw  is  laid  a  foot  in 
thickness;  over  this  a  stratum  of  &ggots, 
wood,  or  spray;  and,  finally,  another  thick 
stratimx  of  thatch  or  long  litter  of  any 
sort  In  this  way  ice  will  keep  a  year, 
care  being  taken  to  expose  it  to  the  air  as 
short  a  time  as  possible  in  taking  sup- 
pliea" — JEncyclopagdia  of  Gardening. 

In  regard  to  situation  for  ice-houses  or 
ice-stacks,  the  prevailing  opinion  now  is 
that  it  should  be  dry,  elevated,  and  fully 
exposed,  and  by  no  means  under  the  shade 
or  dnp  of  trees,  as  formerly  erroneously 
recommended. 

Still  there  are  others  who  advocate 
''  the  good  old  plan;"  and  amongst  them 
the  most  scientific  reasons  for  this  system 
are  given  by  Mr  Corbett  of  Pencarrow,  in 
a  communication   to  '^  The  Gardeners' 
Chronicle."    After  expressing  his  opinion 
in  fiskvour  of  situations  shaded  by  trees, 
&c.,  he  says,  ''As  the  earth  is  warmest 
in  summer,  being  heated  in  a  great  mea- 
sure by  radiant  heat  proceeding  from  the 
sun,  it  is  at  that  period  that  tibe  heat  is 
transmitted  from  the  surroxmding  earth 
to  the  ice-house  with  the  greatest  velocity ; 
and  the  melting  of  the  ice  takes  place  in 
proportion  to  the  difference  in  tempera- 
ture between  the  stored  ice  and  the  sur- 
rounding  mediuuL      This  difference  is 
increased  either  by  the  earth  which  sur- 
rounds the  ice-house  becoming  heated  by 
the  rays  of  the  sun,  or  by  L  freezing 
point  of  the  ice  becoming  lowered  by  a 
mixture  of  salt     It  is,  therefore,  a  desir- 
able object  to  keep  the  surrounding  earth 
as  cool  as  possible.     If  the  ice-house  is 
surrounded  and  overtopped  with  large 
trees,  their  effects  will  be — first.  To  shield 
off  the  rays  of  the  sun  from  the  earth 
below;  and  secondly.  The  great  surface  of 
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foliage  exposed  to  the  light  and  air  will  ft«ehes  or  "floods,"  whether  of  the  river 
be  continually  giving  off  water  in  the  or  of  the  surrounding  swampa.      Upon 
form  of  vaptour,  wbiob^  in  its  transfortna-  this  mound  a  bamboo  frame  is  thrown, 
tjon  from  water  to  vapour,  will  have  taten  which  is  well  and  closely  thatched  with 
upiiaCof  heat  in  a  latent  state  more  than  paddy  straw.     The  ice  is  oollected  from 
the  water  contained,  and  expanded  into  the  surrounding  fields,  or  from  tanks  and 
about    1.690   times  its  former  volume,  ponds,  which  the  proprietors  of  the  ice- 
having  in  effect  destroyed  950°  of  sensible  stores  fill  with  water  during  the  winter 
heat  for  all  the  water  given  off,  (the  quan-  season.     When  it  is  of  a  sufficient  thick- 
idly  of  which  isknown  to  be  veiy  ajeatin  ness  it  is  collected;  and,  as  it  is  brought 
hot  and  very  diy  weather.)  A  codness  is  in,  each  layer  is  covered  with  dry  straw, 
therefore  produced  under  the  shade  of  which  preeerves  it  during  the  whole  som- 
laige  trees,  which  is  not  to  be  found  in  mer.     Each  ice-house  has  its  drain  to 
exposed  situations,  produced,  it  may  be  carry  off  the  meltings.    This  article  is 
presumed,  not  only  from  the  shade  of  not  used  at  Ning-po  but  aa  an  antisep- 
their  foliage,  but  from  the  evaporation  of  tic  for  flesh  and  fish  during  the  beat  of 
water  from  their  sur&ces ;  but  the  still  summer.     The  people  know  nothing  of 
air  beneath  being  ao  esc^ent  non-con-  cooling  their  liquids,  except  as  they  have 
ductor,  the  earth  below  will  be   found  observed  foreigners  use  it  for  that  pur- 
leveral  degrees  colder  than  that  which  is  pcee,  and  they  are  quite  content  to  retail 
exposed.     Again,  the  drip  of  trees  from  it  at  a  veiy  low  rate." 
accumulated  dew,  Ac.,  instead  of  being  Mr  Fortune,  who  resided  some  time  in 
ii^urious,  must  be  beneficial;  because  the  China,  describes  a  Chinese  ioe-honse,  of 
surface  of  the  soil  will  be  partially  wet  which  be  has    given   drawings,  one  of 
when  that  of  exposed  ground  wiU  be  quite  whii^  we  have  copied,  fig.  721,  from  the 
dry.    The  evaporation  fiwm  the  surface  Fig.  721. 
will  produce  a  coldness  below.    But  it 
may  be  said,  that  thoiwh  the  mere  sur- 
ges of  the  earth  under  krge  trees  is  often 
damp  when  exposed  sur&ces  are  dry,  yet 
the  earth  below  is  much  drier  under  and 
about  the  roots  of  large  trees  than  any- 
where else.   This  I  consider  a  great  advan- 
tage :  dry  earth  is  a  much  better  non- 
conductor of  heat  than  wet ;  and  I  contend 

that  the  rain   which   falls  where  iMge  "  Gardeners'  Chronicle,'  1845,  p.  576,  aa 

trees  are  is  evaporated  in  a  lai^r  proper-  well  as  the  following  account  of  the  build- 

tionfrvmthat  sur&cethanif  itfell  inan  ing:  "The  bottom  of  the  ice-house  is 

exposed  utnation.     It  appears  to  me  that  nearly  on  a  level  wi^  the  surrounding 

the  best  of  all  places  for  an  ice-house  is  fields,  and  is  generally  about  20  yarda 

the  side  of  a  hill  covered  with  large  trees,  long  by  14  broad.     The  walls,  which  ate 

three-fourths  of  the  house  being  sunk  be-  built  of  mud  and  stone,  are  veiy  thick, 

neath  the  surface  of  the  ground,  and  the  12  feet  in  height,  and  are,  in  fiict,  a  kind 

top  being  covered  over  with  earth  and  of  embankment  rather  than  walls,  having 

planted  with  ivy."  a  door  through  them  on  one  side,  and  a 

The  Chinese,  who  differ  widely  from  kind  of  sloping  teiTace  on  the  other,  by 

Europeans  in  many  of  their  operataons  which  the  ice  can  be  thrown  into  tbe 

and  artj&ces,  even  when  the  same  end  is  house.     On  tbe  top  of  the  walls  or  em- 

in  view,  do  so  conspicuously  as  regards  bankment  a  tall  span-roof  is  raised,  con- 

the  subject  at  present  under  considera-  stnicted   of  bamboos,   thickly  thatched 

tion.     We  learn,  from  "The  Chinese  Re-  with  straw,  giving  the  whole  an  appew- 

poMtory,"    that    the    ice-houses    around  anoe  exactly  bke  an  English  haptack. 

King-po  are  numerous,  and  in  general  on  And  this  is  the  simple  structure  which 

the  Imnks  of  the  river.     They  are  not  keeps  ice  so  well  during  the  sumioer 

built  undei^ound,  but  above  the  surface,  months  under  tbe  burning  sun  of  China, 

and  generally  upon  a  platform  of  earth  so  The  Chiuaman,   with  bis  <^anoteiistio 

elevated  as  to  be  out  of  tbe  reach  of  tbe  ingenui^,  manages  also  to  fill  his  ioe- 
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house  in  a  moet  simple  way,  and  at  a 
very  trifling  expense.  Around  the  house 
he  has  a  small  flat  level  field,  which  he 
takes  care  to  overflow  in  winter  before 
the  cold  weather  comes.  It  then  freezes, 
and  furnishes  the  necessaiy  supply  at  the 
door." 

From  the  circumstance  of  the  ice-house 
being  shut  up  as  soon  as  it  is  filled,  and 
seldom  examined  until  a  supply  is  re- 
quired, we  can  know  little  of  the  opera- 
tions going  on,  or  of  the  changes  the  snow 
or  ice  may  be  subjected  to,  in  the  veiy 
best  constructed  houses  that  we  can  with 
our  present  knowledge  build.  Heat  and 
moisture,  we  are  well  aware,  tend  to  the 
melting  of  the  ice ;  and  it  is  probable  that 
vapour,  formed  and  confined  in  a  closely 
shut  up  place,  may  also  have  its  bad 
effects.  Should  it  be  ascertained  that  the 
latter  is  the  case,  then  recourse  must  be 
had  to  moderate  ventilation  for  its  escaj)e. 
This  is  a  matter  which  deserves  our  serious 
consideration,  as  well  also  as  the  propriety 
or  impropriety  of  sinking  our  ice-houses 
under  the  ground  surface.  A  great  deal 
of  the  success  of  keeping  ice  depends  on 
the  temperature  at  which  it  has  been 
frozen.  The  ice  of  the  Polar  seas,  that  of 
the  lakes  in  Canada,  and  such  as  is  formed 
in  equally  low  temperatures,  keeps  much 
better  than  that  formed  in  Britain.  Even 
with  ourselves,  indeed,  that  formed  in 
severe  winters  keeps  much  better  than 
that  of  mild  ones.  In  some  years  it  keeps 
till  the  return  of  the  icy  season,  while  in 
others  it  is  all  melted  by  the  beginning  of 
September,  although  kept  in  the  same 
house,  and  managed  in  the  very  same 
manner. 

Ice-houses,  we  believe,  will  no  longer 
be  built  under  ground,  but  on  the  sur- 
face; and  we  question  much  whether 
wooden  structures  will  not  be  found  tlie 
best  The  sides  may  be  built  on  the 
principle  of  hollow  walls,  the  uprights 
being  of  9-inch  battens  set  edigewise, 
and  boarded  up  on  both  sides,  leaving  a 
vacuum  of  9  inches  between ;  or  this  space 
may  be  filled  up  with  dry  straw  or  saw- 
dust»  finely  sifted  coal-ashes,  or  any  other 
non-conducting  material.  The  roof  should 
be  thatched  with  straw,  reeds,  or  heather, 
at  least  2  feet  in  thickness,  and  the  sides 
covered  with  the  rugged  bark  of  trees  or 
with  moBS,  or  panelled  off  in  ornamental 
patterns  with  straight  rods  of  hazel,  larch, 
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or  otherwise,  in  imitation  of  rustic  work. 
The  late  Mr  Cobbett,  thirty  years  ago, 
stated  plainly,  in  his  "Cottage  Economy," 
the  cause  why  ice  will  not  keep  in  under- 
ground wells.  "In  England,"  he  says, 
"these  receptacles  of  frozen  water  are 
generally  under  ground,  and  always,  if 
possible,  under  the  shade  of  trees, — the 
opinion  being  that  the  main  thing,  if  not 
the  only  thing,  is  to  keep  away  tibe  heat. 
The  heat  is  to  be  kept  away,  certainly ; 
but  moisture  is  the  great  enemy  of  ice ; 
and  how  is  this  to  be  kept  away  under 
ground,  or  under  the  shade  of  trees? 
Abundant  experience  has  proved  that  no 
thickness  of  wall,  that  no  cement  of  any 
kind,  will  effectually  resist  moisture. 
Drops  will,  at  all  times,  be  seen  hanging 
on  the  under  side  of  an  arch  of  any  thick- 
ness, and  made  of  any  materials,  if  it  have 
earth  over  it,  and  even  when  it  has  the 
floor  of  a  house  over  it ;  and  whenever 
the  moisture  enters,  the  ice  will  speedily 
melt."  This  may  arise  from  two  causes — 
filtration  or  condensation.  "Ice-houses 
should,  therefore,  be  in  all  their  parts  as 
dry  as  possible ;  and  they  should  be  so 
constructed  as  to  insure  the  running 
away  of  the  meltings  as  quickly  as  pos- 
sible. The  ice-house  should  stand  on  a 
place  quite  open  to  the  sun  and  air.  The 
next  thing  is  to  protect  the  ice  against 
damp  from  beneath.  It  should,  there- 
fore, stand  on  some  spot  firom  which 
water  would  run  in  every  direction ;  and 
if  the  natural  ground  present  no  such 
spot,  it  is  no  very  great  job  to  make  it. 
Then  comes  the  materials  of  which  the 
house  is  to  consist.  These,  for  the  reasons 
before  mentioned,  must  not  be  bricks, 
stone,  mortar,  or  earth,  for  these  are  all 
affected  by  the  atmosphere ;  they  will  be- 
come damp  at  certain  times,  and  damp- 
ness is  the  great  destroyer  of  ice.  The 
materials  are  wood  and  straw.  Wood  will 
not  do ;  for,  though  not  liable  to  become 
damp,  it  imbibes  heat  fast  enough ;  and, 
besides,  it  cannot  be  put  together  so  as  to 
shut  out  air  suflBcientiy.  Straw  is  wholly 
free  from  the  quality  of  becoming  damp, 
except  from  water  actually  put  upon  it ; 
and  it  can,  at  the  same  time,  be  placed  on 
a  roof,  and  on  sides,  to  such  a  degree  of 
thickness  as  to  exclude  the  air  in  a  manner 
the  most  perfect  The  ice-house,  there- 
fore, ought  to  be  made  of  posts,  plates, 
rafters,  lathes,  and  straw.    The  best  form 
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is  the  drcular ;  and  tbe  house,  when  made, 
appears  as  I  have  endeavoured  to  describe 
,.    ™  it  in  fig-  732. 

^«-^  Infig.723<.U 

the  centre  of  a 
circle,  the  dia- 
meter of  which 
ia  10  feet,  and 
at  this  centre 
I  you  put  up  a 
post,  to  stand 
15  feet  above 
the  level  of  the 
ground,  which 
post  ought  to  be  about  9  inchea  through 
at   the  bottom,  and  not  a  great  deal 
„    ,™,  smaUer  at  the 

^■^-  top.        Great 

,-'\J''.  0*"*  must  be 

_■'     .\j..    '•,         taken  that  this 
.• '    ^    '  -^     •_        post    be    per- 
.*     .'  '•  b' '      fectly  perpen- 

"."'.  '  .'  •  dicular,  for  if 
*.  *._  .•  ,*  it  be  not,  the 
*,       *'j*      ,•  whole  building 

*••..■■  will  be    awry. 

b  b  b  are  28 
posts,  9  feet  high,  and  6  inches  through 
at  the  bottom,  without  much  tapering 
towards  the  top.  These  posta  stand  about 
2  feet  apart,  reckoning  &om  centre  to 
centre — which  leaves  between  each  two  a 
space  of  18  inches ;  c  e  «  e  are  36  posts, 
B  feet  high  and  5  inohee  through  at  the 
bottom,  without  much  tapering  towards 
the  top.  These  posts  stand  about  2  feet 
apart^  fix>m  centre  to  centre,  which  leaves 
between  each  two  a  space  of  19  inches. 
The  space  between  these  two  rows  of 
posts  is  i  feet  in  width,  and,  as  will  be 
presently  seen,  is  to  contain  a  wall  of 
straw ;  e  is  a  passEige  throiigh  this  wall ; 
d  is  the  outside  door  of  the  passage ;  /  is 
the  inside  door ;  and  the  inner  circle,  of 
which  a  is  the  centre,  is  the  place  in  which 
the  ice  is  to  be  deposited.' 

The  walls  are  to  be  formed  between  the 
posts,  of  clean  wheat  or  lye  straw,  laid 
closely  and  smoothly.  Plates  of  wood  are 
to  be  laid  on  the  top  of  the  two  rows  of 
posts  for  receiving  Uie  rafters  of  the  roo£ 
The  roof  should  not  be  at  a  lower  angle 
than  45°,  and  should  be  covered  with 
strong  laths,  to  which  the  roof  thatch  is 
to  be  secured.  This  thatch  is  to  be  of 
wheat  or  rye  straw,  and  4  teet  thick.  The 
bed  for  the  ice  to  be  laid  upon  is  recom- 


mended to  be  formed  by  laying  round 
logs,  about  8  inches  in  diameter,  acrom 
the  area,  leaving  spaces  between  them  of 
about  a  foot  Over  thee^  poles,  about 
half  the  size  of  the  last,  are  to  be  lud 
across  in  an  oppo«te  direction,  and  6 
inches  apart ;  over  these  a  third  coune, 
2  inches  diameter,  and  3  inches  apart) 
upon  these,  again,  a  course  of  still  smaller 
rods  1  inch  apart;  and,  finally,  upon 
these  2  inches  of  dry  twigs  and  branches, 
or  strong  heath  free  of  moss  or  graaa 
Upon  this  bed  the  ice  is  put,  broken  aud 
pummelled  and  beaten  down  together  in 
the  usual  manner.  When  the  house  is 
filled  it  is  abut  up  in  the  usual  way. 

Such  a  house  would,  undoubtedly,  keep 
ice  well ;  but  for  a  fiimily,  of  even  mode- 
rate consumption,  such  a  scale  wonld  be 
fer  too  small,  for,  according  to  the  «lci> 
lations  made  by  Mr  Cobbett,  such  a  house 
would  only  contain  375  cubic  feet  of  ice; 
not  much  more  than  a  cubic  foot  per  day 
tbroi^hout  the  year,  admitting  that  no 
waste  takes  place  by  melting.  A  difficultjr 
presents  itself  as  regards  filling  such  a 
house,  at  least  the  filling  it  quite  to  the 
top.  We  are  not  a  little  surprised  at 
this  omission,  particularly  in  one  rfio  wss 
in  general  so  difiose  in  his  deamiptioDi, 
and  who  professed,  at  least,  to  study 
economy  in  everything. 

An  anonymous  contributor  to  "The 

Gardeners'    Chronicle,"   1844,    p.   572, 

offers  the  following 

Fi«.72l.  ^      — .     - 


The  drainage  below  we  consider  fa- 
fectly  inadequate,  unless  the  Btoatnm 
in  which  it  is  sunk  is  of  porous  gravel. 
One  new,  and  we  think  good,  {eabire  iu 
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this  plan,  is  &»  yentilation  in  dry  arid  fully  cloeed  when  the  circumambient  at- 

weather.  mosphere  is  damp." 

"  Reference  to  plan — a,  a  oonioal  bole  "  The  Oardeners'  Chronicle"  haa,  dur- 

in  the  ground ;  b,  atones  or  rubble  to  act  ing  the  last  few  years,  been,  and  very 

as  a  dnin,  18  inches ;  e,  slabs  4  feet  high  properly,  filled  with  plana  and  descrip- 

above  the  BUT&ce ;  d,  door;  e,  trap-door,  tions  of  ioe-bousee.  We  say  very  properly, 

to  answer  a  dmilar  one  on  the  opposite  because,  with  very  few  exceptions,  there 

side,  to  be  opened  in  a  dry  air,  and  caro-  have  neither  been  drawings  nor  descrip- 


tions of  this  kind  of  building  published  section,  figs.  726  and  726,  are  very  oom- 

in  works  on  gardening  in  general    The  plete,   although  we  do  not  approve  of 

ice-faonse  and  fruit-room  combined,  repre-  oombining  the  two  together ;  nor  can  we 

lented  in  the  annexed  ground-plao  and  Bauction  Uie  complicated  mode  of  filling 
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in  the  ice  by  an  endless  canyaas,  as  it  is 
both  inconyenient  and  expensive.  The 
idea  of  placing  the  ice-house  at  the  end 
of  a  bowling-green,  from  whence  the 
supply  of  ice  is  to  be  procured  by  flood- 
ing the  latter  upon  the  approach  of  frost, 
is  all  very  well,  and  perfectly  practicable, 
and  invaluable  in  situations  where  ice  is 
difficult  to  be  got;  but  to  render  the 
bottom  of  the  bowling-green  so  imper- 
vious to  water  as  to  retain  it  till  it 
becomes  frozen,  must  of  necessity  render 
it  at  all  other  times  very  unfit  for  its 
legitimate  purpose — as  bowling-greens, 
like  lawns^  can  hardly  be  made  too  dry. 
Do  away  with  the  term  bowling-green, 
and  substitute  curling  or  skating  pond, 
and  our  objection  is  removed.  Building 
the  walls  hollow,  and  with  brick,  is  excel- 
lent, as  well  as  that  of  keeping  the  house 
nearly  above  the  ground-level.  Taking 
this  example  as  a  whole,  it  is  by  far  the 
most  complete  house  of  the  kind  we  have 
ever  seen  drawings  of.  We  do  not  sup- 
pose, however,  that  it  will  keep  ice  better 
than  Cobbett's,  already  described,  if  both 
were  of  an  equal  size. 

The  following  is  a  brief  description,  bb 
given  by  the  inventor : — "  a  ^is  the  ice- 
house, with  a  circidar  hole  in  the  top  for 
filling;  b  an  endless  canvass,  revolving 
on  rollers,  for  conveying  the  ice  from  the 
ground  to  the  hole  at  the  top ;  e  is  one 
end  of  the  bowling-green ;  dd  two  rooms ; 
e  entrance  to  fruit-rooms ;  /  ice-house 
door;  g  part  of  the  circiilar  mound 
covering  the  whole.  The  bowling-green 
is  intended  to  be  flooded  by  water  from 
a  jet-tPeau  or  fountain,  or  otherwise,  to 
the  depth  of  2  feet,  and  thus  made  to 
serve  for  a  curling-pond,  ice-house  pond, 
or  skating-pond  during  winter,  and  a 
bowling-green  during  summer. 

"  The  method  of  filling  the  house  may 
be  as  follows : — ^An  opening  is  made  in 
the  ice  at  the  comer  adjoining  the  stone 
flooring  h,  and  increased  in  a  diagonal 
line  to  the  far  comer  on  the  opposite 
side,  in  which  forms  may  be  placed  for 
the  workmen  to  stand  upon  when  break- 
ing and  spearing  the  ice  along  to  the 
comer.  TVo  men  stand  at  the  comer 
and  drag  the  ice  on  the  flooring;  two 
others  with  mallets  break  it  into  small 
pieces,  and  two  shovel  it  on  to  the 
canvass,"  by  which  it  is  wound  up  to 
the  top,  and  thrown  into  the  house.    The 


rest  is  routine.  "  The  door  t  being  shut, 
and  a  layer  of  reeds,  wheat-straw,  or 
laths  laid  against  it,  to  prevent  the  ice 
adhering  to  it,"  the  usual  prooeas  of 
packing  and  filling  goes  on.  Strips  of 
lath  are  preferred  to  straw  for  placing 
between  llie  ice  and  the  walls;  and  doors 
nearly  air-tight,  by  having  their  edges 
covered  with  soft  leather,  are  preferred 
to  filling  the  passages  with  straw,  as  is 
usually  done,  both  for  economising 
time  in  taking  out  the  supply  of  ice, 
and  also  for  preventing  the  air  from 
getting  in. 

"  By  means  of  air-tight  doors,"  says  the 
inventor,  "  the  person  sent  for  a  supply 
of  ice,  after  having  opened  the  first  door, 
may  shut  himself  and  his  pail  in ;  the 
second  door  may  then  be  opened,  and 
should  fold  in  the  middle,  so  as  to  occupy 
littie  space  in  opening ;  the  third  door 
may  open  outwards,  and  to  the  reverse 
side  of  the  second,  and  be  shut  on  enter- 
ing the  house :  by  this  means  very  little 
air  will  be  admitted  on  entering,  and  fiu- 
less  on  returning ;  and  every  sort  of  litter 
being  done  away  with,  there  will  be  little 
danger  of  carbonic  acid  gas  accumulating 
inside  of  the  house.  In  the  above  plan 
there  may  be  a  door  at  the  foot  of  the 
stairs,  and  two  others  on  entering  through 
the  wall.  The  inner  walls  of  both  ice- 
.house  and  frxut-room  should  be  built 
with  brick,  and  bound  to  the  outer  walls 
with  long  bricks  or  stones  readiing 
through  the  vacuity  from  the  one  wall 
to  the  other.  The  fruit-room  is  lighted 
from  above  by  circular  vents  with  glass 
tops  i,  and  wooden  shutters  ^  which 
may  be  opened  and  shut  with  cords  and 
pulleys:  five  of  these  vents  may  be 
sufficient  to  light  the  passage  of  the 
fruit-room  all  round.  The  shelves  should 
be  supported  on  cast-iron  pillars:  thej 
may  be  made  of  stone  or  slate,  either 
material  being  preferable  to  wood,  both 
for  durability  and  for  keeping  the  fiuit 
cool  and  plump.  The  fruit-room  is 
12  feet  high,  8  feet  wide.  The  pas- 
sage between  the  shelves  is  3  feet 
wide.  The  height  of  the  ice-house  is 
20  feet  from  tiie  bottom  to  top,  and 
11  feet  diameter  at  the  springing  of  the 
arched  roof,  o  is  a  layer  of  coal  or  gas 
tar  mixed  up  with  sand,  to  prevent  the 
wet  fix)m  getting  down  to  the  building. 
The  swan-necked  pipe  will  exclude  the 
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air  from  below,  as  it  will  always  stand 
fiill  of  water.  The  drain  below  the  pas- 
sage of  the  fruit-room  will  prevent  any 
over  dampness  in  the  flooring.  Heated 
air  may  be  conducted  from  the  back 
of  the  fire-places  p  into  the  vacuity 
in  the  fruit-room  wall,  and  may  be 
admitted  into  the  interior  of  the  room 
by  turning  valves  in  the  inner  wall. 
Cold  air  may  have  ingress  by  a  pipe  or 
pipes  from  outside  the  bank  into  the 
vacuity,  and  from  thence  through  the 
valves  into  the  interior ;  and  the  ingress 
may  be  through  the  vents  at  top.  How- 
ever, I  am  of  opinion,**  he  says,  ''  as 
far  as  my  experience  of  keeping  fruit 
goes,  that  little  air,  heat,  or  light  is 
necessary,  and  that  an  atmosphere  in- 
clining to  a  damp  state  rather  than  a 
dry  is  essential.  The  air-pipes,  of  course, 
will  be  useful  in  extraordinary  cases. 
The  room  d^  on  the  left-hand  side,  is 
intended  for  the  accommodation  of 
bowlers,  and,  as  a  dessert  and  sitting 
room,  should  contain  chairs,  a  table,  and 
a  strong  press  for  the  bowls,  curling- 
stones,  &c.  The  room  on  the  right  hand 
is  for  preparing  the  dessert  in,  and  for 
keeping  and  ripening  some  of  the  finer 
sorts  of  French  and  Flemish  pears,  &c., 
and  should  be  fitted  up  with  shelves  and 
drawers  for  seeds." 

^  Ice-houses  are  frequently  built  in  a 
very  obscure  comer,  and  sunk  in  the  side 
of  a  north  sloping  bank,  under  the  shade 
of  forest  trees,  and  often  at  a  considerable 
distance  from  the  house  and  garden,  and, 
when  passed  at  any  time,  present  no 
peculiar  attraction ;  whereas,  if  built  on 
the  plan  here  described,  they  may  occupy 
a  place  at  one  side,  or  even  in  the  middle 
of  the  flower  garden,  and  being  of  such 
magnitude,  would  contain  ice  and  fruit 
for  the  constant  supply  of  a  large  £Eimi]y. 
If  the  elevation  of  tibe  rooms  d  d  was 
built  in  the  form  of  a  Grecian  temple, 
the  bank  of  earth  covering  the  ice-house, 
&c.,  planted  with  dwarf  ornamental 
flowering  shrubs,  and  partially  shaded 
with  trees  on  the  south  side,  or  studded 
over  with  rock-work,  it  would  be  not 
only  an  object  of  peculiar  attraction  and 
elegance,  but  would  afibrd  the  means  of 
recreation,  and  combine  economy  with 
utility." 

The  iee^ouH  at  the  Hirsel  is  construct- 
ed as  follows ; — it  has  been  found  by  Mr 


Smith  to  answer  the  purpose  completely. 
A  high,  dry,  airy  situation,  having  a 
northern  exposure,  and  partially  shaded 
with  large  trees,  has  been  selected.  A 
pit,  14  feet  square  and  the  same  in  depth, 
was  excavated  and  lined  round  with 
coai*se  boarding ;  a  well,  5  or  6  feet  deep, 
dug  under  this  for  the  melted  ice  to 
drain  into ;  and  from  this  well  a  leaden 
pipe  is  carried  up  to  a  convenient  part, 
to  which  a  pump  is  attached,  so  that  any 
water  accumulating  in  the  well  may  be 
pimiped  up.  In  gravelly  soils  this  pre- 
caution is  unnecessary.  This  well  is 
covered  by  laying  some  strong  planks 
across  it;  and  these,  covered  with  fiiggots, 
form  the  base  for  the  ice  to  rest  on,  and, 
as  will  be  seen,  act  as  a  drain  to  keep  the 
bottom  always  dry.  In  each  comer  of 
the  pit  a  strong  post  is  fixed,  upon  which 
a  roof  is  placed  4  feet  above  the  surface 
of  the  ground.  The  space  from  the 
ground  to  the  springing  of  the  roof  is 
boaixled  with  slabs,  having  a  door  in  the 
north  side,  in  which  a  sliding  ventilator 
is  fixed,  and  another  ventilator  is  placed 
in  the  opposite  side — Mr  Smith  having 
found  this  ventilation  useful,  a  subject 
which  of  late  years  has  occupied  the 
attention  of  several,  and  a  result  which 
is  curious  as  being  directly  at  variance 
with  former  practiL.  Ventilation  is  at. 
tended  to  particularly  in  windy  weather, 
when  the  ventilators  are  opened  firequent- 
Ij)  by  which,  Mr  Smith  says,  any  water 
that  may  have  accumulated  on  the  top 
of  the  ice  will  become  frozen  again.  Of 
this  there  may  be  doubts;  but  of  the 
advantage  of  ventilation  there  can  be 
none,  were  it  only  to  allow  the  heated 
air,  with  which  all  under  groimd  ice-houses 
abound,  to  escape,  and  so  lower  the  in- 
ternal temperature ;  and  also  to  remove 
the  damp,  which  always  accompanies  con- 
fined heated  air  in  such  places. 

The  ice  is  broken  and  put  in  in  the 
usual  way,  using  reeds  instead  of  straw — 
which  amounts  to  the  same  thing— as  a 
non-conducting  body  between  the  ice  and 
the  sides  of  the  pit  Much  stress  appears 
to  be  laid  in  this  case,  as  well  as  in  many 
others,  on  a  plentiful  supply  of  boiling 
water  during  Uie  process  of  filling.  This 
is  a  practice  we  never  have  adopted,  nor 
can  we  see  the  rationale  of  it  The  roof 
is  thatched  firom  18  inches  to  2  feet  in 
thickness :  the  eaves  project  above  2  feet. 
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to  prevent  the  ami  from  acting  on  the        In  this  case  we  think  tlie  peat  urth 
Bidea.   The  annexed    will  have  the  effect  of  digcolooring  the  ice 
Fig.  727.  di^irams,  figs.  727     very  much — which,  however,  for  the  ordi- 

and  728,  show  the     nary  purposes  for  which  ioe  is  need,  cam 
section  and  eleva-    be  of  little  consequence ;  but  when  re- 
tion.    The  building    quired  pure,  to  mix  with  water,  wine,  or 
^  was    erected,     Mr    for  being  put   into   vessels   containing 
Smith  assures   us,    butter,  &o.,  it  must  lessen  its  value  very 
for  under  £30,  and     much — nay,  indeed,   render    it  entirely 
the    timber     used,     unfit  for  Uie  purpose.      In  Britain  we 
although   the  Earl     have  yet  to  leam  the  value  of  pure  ice, 
of     Home's     own,     and  the  great  neceaait^  of  collecting  it 
was     included     in    from  clean  sources. 
the     estimate     at        The  oldest   form   of  ice-house   with 
the   current   price,     which  we  are  aoquaint«d  is  that  of  an 
The     udea    under     obovate  shape — the    shape    which    ap- 
gronnd  are  not  quite     proaches  the  nearest  to  the  spherical- 
perpendicular,     al'    which  of  all  other  forms  is  the  one  beet 
though  the  house  is  described  as  being    suited  to  the  purpose  in  view,  because  it 
square, — the  slight  batter  being  found,  of    presents  the  least  surface  in  proportion 
fig  ^  to  the  cubic  contents  of  the  mass,  and  is 

therefore  much  lees  acted  upon  by  the 
dissolving  agents.  And  next  to  this  is  a 
cube,  amongst  regular  straight-sided 
prisms.  "  I^  however,  a  ball  of  ice — say 
of  2  inches  diametei^containing  little 
more  than  4  cubic  inchee,  be  thrown 
into  tepid  water  along  with  a  cube  of  2 
inches  on  the  side,  the  latter,  tbou^ 
containing  8  cubic  inches,  will  be  melted 
as  soon  as  the  spheric,  which  contained 
course,  bettor  redst^  by  the  boarding  but  little  more  than  one-half  that  quauti^ 
by  which  the  sides  are  covered.  of  ice.     But  although  nearly  double  the 

A  very  economical  ice-house  has  been  quantity  is  thus  wasted  by  the  cube,  as 
in  use  at  Erskine  House,  the  seat  of  Lord  compared  with  the  sphere,  yet  this  is  little 
Blantyre,  near  Renfrew.  It  consists  of  a  to  what  will  be  found  to  take  place  in  a 
pit  sunk  in  a  gravel  hill,  16  feet  in  figureboundedbyUnesstilHewconoentric 
diameter  at  the  top,  10  feet  at  the  than  the  cube.  Thus,  from  a,  flat  piece  of 
bottom,  and  8  feet  deep.  No  drain  is  ice  6  inches  square  by  2  inches  thick,  eon- 
here  used,  as  the  melted  ice  finds  free  tainiog  72  cubic  inches,  no  fewer  than  CO 
precolation  through  the  gravelly  soil,  cubic  inches  will  be  dissolved  in  the  same 
Previous  to  putting  in  the  ice,  branches  timeandbytheaametemperaturethatare 
of  trees  are  laid  across  the  bottom,  and  required  to  dissolve  only  i  cubic  inchet^ 
over  them  some  smaller  spray,  which  acts  when  these  are  in  the  form  of  a  sphere, 
aa  a  filter  for  the  melted  ice  escaping.  Although  from  this  it  is  evident  that  the 
When  this  pit  is  filled  to  about  3  feet  most  spherical  form  is  that  which  is  best 
above  the  surface-level,  the  ioe  is  covered  adapted  for  preserving  a  body  of  iee, 
with  from  a  foot  to  15  inches  of  peat  there  are  various  oircumstancee,  notwith- 
earth,  over  which  a  temporal;  roofing  of  standing,  which  render  it  neceesaiy  to 
spars  is  put^  and  shghtly  that^ed.  When  deviate  from  such  in  the  construction  of 
the  ice  is  wanted  for  use,  an  opening  is  ioe-honees.  The  mass  of  ice,  by  soUdifr- 
made  in  the  peat  earth  covering,  and  left  ing^  and  by  partly  melting  at  bottom  and 
open  during  the  seaaon,  the  ice  pro-  top,  when  ^so  a  portion  may  be  mp- 
trudinK  through  the  stratum  of  peat  posed  to  be  taken  away  for  use,  would 
earth,  Uke  a  block  of  marbla  Several  reduce  the  sphere  to  a  flattened  oblate 
ice-pits  upon  the  same  principle  exist  in  spheroid ;  whereas  the  form  of  an  oblong 
different  parts  of  Scotland.  spheroid,  or  that  of  an  ^g,  the  widest 
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part  being  uppermost,  would  approach 
the  form  of  a^sphere  as  the  reduction  of 
its  length,  from  the  above-mentioned 
causes,  was  being  effected;  and  by  the 
time  that  the  heat  of  the  summer  be- 
comes most  trying,  the  ice  would  be  in  a 
form  more  nearly  spherical  than  if  it  had 
been  perfectly  so  when  first  stored  in. 
Another  advantage  may  be  mentioned 
as  belonging  to  a  circidar  building — and 
that  is  its  strength,  compared  with  one 
of  which  the  walls  are  straight,  and  liable 
to  be  forced  in  by  the  external  pressure 
of  the  surrounding  soil.** — Qurd,  Chron, 
1841. 

The  &ct  of  ice-houses  built  upon  the 
yeiy  same  plan  as  to  form,  and  of  the 
same  size,  and  filled  in  the  same  manner, 
keeping  ice  for  two  years  and  upwards, 
while  others  do  not  preserve  it  nine 
months,  is  sufficiently  well  known.  We 
must  therefore  look  to  something  more 
than  form  and  size  to  account  for  this 
difference.  And  first,  let  us  observe,  that 
heat  and  moisture  are  the  two  principal 
causes  of  dissolution,  and  that  air,  appa- 
rently the  principal  thing  hitheo-to 
guarded  against,  has  not  the  same  effect 
Indeed  it  has  been  suggested  to  ventilate 
the  ice-house  at  top,  occasionally,  to  let 
off  the  accumulated  vapour  supposed  by 
some  to  accumulate  over  the  surfiice  of 
the  ice  in  the  house ;  while  others  have 
recommended  leaving  the  doors  frequent- 
ly open  during  the  night,  for  a  somewhat 
similar  reason.  If  air,  says  a  third  party, 
can  be  admitted  imder  and  around  the 
body  of  ice  at  a  low  temperature,  and 
that  body  of  air  kept  in  a  quiescent  state, 
it  will  be  the  best  medium  to  secure  its 
preservation.  That  the  ice  should  be 
completely  separated  from  the  earth,  by 
walls  of  great  thickness,  or,  still  better, 
by  hollow  built  ones,  is  quite  clear,  were  it 
for  no  other  purpose  than  to  prevent  the 
conduction  of  heat ;  while,  at  the  same 
time,  this  provision  would  counteract  the 
effect  of  damp  also,  so  fiu-  as  its  entrance 
through  the  roof  and  sides  is  concerned. 

In  accordance  with  these  views  we  find 
a  clever  article  in  '^The  Gardeners' 
Chronicle,"  from  which  we  extract  as 
follows : — "  The  temperature  of  the  earth 
in  Britain,  so  &r  as  the  excavation  of  an 
ice-house  is  concerned,  may  be  stated  to 
average  from  between  4tS°  and  52°  Fahr., 
and  ^e  atmospheric  temperature  about 


50°.  The  earth  parts  with  its  heat»  and 
communicates  the  same  to  bodies  in  con- 
tact with  it,  much  quicker  than  the  air. 
Hence  it  becomes  desirable  to  prevent  the 
immediate  contact  of  the  ice  with  other 
substances,  by  interposing  some  slower 
conductors  of  heat  On  observing  the 
comparative  effects  of  water  and  air,  both 
of  tiie  same  temperature,  in  lowering  a 
thermometer  as  much  as  50°,  it  was  found 
that  the  depression  was  accomplished  by 
the  water  in  one-twentieth  of  the  time 
required  by  the  air.  Hence  the  contact 
of  ice  with  water  should  be  prevented  by 
proper  drainage.  Indeed,  too  much  at- 
tention cannot  be  paid  to  this  most  essen- 
tial operation.  That  the  rain  should  be 
excluded  directiy  from  the  roof,  it  is 
scarcely  necessary  to  mention  ;  but  its 
approach  to  the  sides  by  percolation 
through  the  earth  should  also  be  guarded 
against,  otherwise  it  will  occasionally  in- 
troduce a  temperature  of  more  than  60° 

'*  As  air  is  a  very  much  slower  conduc- 
tor of  heat  than  either  earth  or  water,  it 
might  be  concluded  that  if  the  ice  were 
surrounded  by  air  at  the  sides,  and 
partially  at  the  bottom,  by  resting  on  a 
wooden  grating,  it  would  be  in  the  most 
favourable  situation  for  preservation. 
A  cavity  is  gradually  formed  at  the  sides 
in  consequence  of  the  melting  of  the  ice  ; 
and  if  the  air  in  the  cavity  as  formed 
were  to  remain  perfectiy  at  rest,  it  is 
probable  that  no  substance  would  occa- 
sion less  thawing — taking  into  considera- 
tion the  fact,  that  substances  possessing 
non-conducting  properties  in  a  higher 
degree  than  air,  when  they  are  diy,  lose 
less  to  a  considerable  extent  when  exposed 
to  wet  or  damp.  It  must,  however,  be 
observed,  that  in  a  clear  cavity  between 
the  ice  and  wall,  a  constant  though  slow 
circulation  of  air  will  take  place  from  the 
following  causes :  The  portion  of  air 
next  the  ice  is  affected  by  a  temperature 
of  32° ;  that  next  the  ^irth  or  wall  is 
heated  by  being  in  contact  with  substances 
communicating  a  temperature  of  about 
50° :  such  portion  consequentiy  ascends^ 
whikt  that  next  the  ice  descends  in  con- 
sequence of  its  greater  density ;  but  as  it 
sinks,  a  supply  from  the  warmer  side  must 
be  drawn  to  occupy  its  place.  It  is  there- 
fore evident,  that  if  the  continuity  of  this 
circulation  would  be  intercepted,  the 
free  interchange  of  particles  would  be 
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retarded,  and  the  action  of  the  warmer 
current  upon  the  body  of  ice  diminished." 

We  believe  the  practice  of  throwing 
salt  on  the  ice,  during  the  process  of 
filling  the  house,  is  not  only  useless  but 
injurious.  No  doubt  the  practice  owes 
its  origin  to  the  well-known  experiment 
of  producing  an  intense  degree  of  cold 
by  mixing  salt  with  either  snow  or  ice — 
a  practice  still  continued  by  confectioners 
in  preparing  ices  for  the  table. 

On  this  subject  we  find  the  following 
reasoning  by  Mr  Corbett,  a  very  intelli- 
gent gentleman,  in  the  work  last  quoted : 
''  In  a  temperature  of  40°  Fahr.,  a  certain 
weight  of  ice  takes  ten  hours  to  become 
fluid :  in  the  same  time,  and  with  the 
same  source  of  heat,  140  times  the  weight 
of  water  would  be  raised  V  in  tempera- 
ture ;  therefore  140  times  the  quantity  of 
heat  is  required  to  convert  ice  into  water, 
as  to  raise  the  same  weight  of  water  V. 
Allowing  the  air  and  ice,  when  filling  the 
ice-house,  to  be  32°,  if  salt  be  thrown  upon 
the  ice,  a  part  of  it  immediately  melts ; 
and  all  that  which  melts,  having  no  time 
to  draw  upon  the  atmosphere  for  its  source 
of  heat»  (viz.  140°,  which  is  immediately 
destroyed  in  the  act  of  melting,)  becomes 
in  the  water  latent.  Thus  melted  water 
and  ice,  being  suddenly  reduced  in  tem- 
peratui'e,  will  lower  the  thermometer  firom 
32°  to  zero.  If  only  a  small  quantity  of 
salt  is  used,  the  surrounding  ice,  which 
has  not  been  reduced  in  temperature  by 
melting  with  salt,  will  gradually  give  out 
some  of  its  sensible  heat,  and  mil  soon 
become  equalised  with  that  in  immediate 
contact  with  the  melting  water ;  but  the 
latter,  having  partly  disseminated  itself 
through  the  whole  mass,  becomes  partially 
saline,  and  its  freezing-point  will  be 
lowered  in  proportion  to  the  quantity  of 
salt  used.  After  these  sudden  changes 
have  taken  place,  therefore,  the  difference 
between  the  salted  and  imsalted  ice-house 
will  be,  that  the  latter  is  filled  with  ice  at 
the  temperature  of  32°,  and  whose  freez- 
ing-point will  remain  32°,  while  every 
grain  of  ice  melted  by  transmitted  heat 
will  give  the  protection  of  1°  of  cold  to 
140°  grains  of  ice  surrounding  it;  whereas 
the  former  will  also  be  filled  with  ice 
exactly  at  its  freezing-point,  which  may 
perhaps  be  30°,  and  every  grain  of  such 
ice,  when  melted  by  transmitted  heat, 
wiU  also  give  1°  of  protection  to  140 


grains  of  the  unsalted  ice,  or  will  coimter- 
act  the  transmitted  and  continually  traiiB- 
mitting  heat  to  that  extent  But  with 
what  velocity  will  that  heat  be  transmit- 
ted? Exactly  in  proportion  to  the  dif- 
ference in  temperature  between  the  stored 
ice  and  the  medium  which  surrounds  it. 
If  we  allow  the  surrounding  medium  to 
be  34°,  then  the  velocity  of  the  transmits 
ted  heat  from  that  medium  to  the  ice  will 
be  twice  as  much  in  the  salted  house — 
viz.  from  34  to  30° — ^the  difference  being 
4°,  as  in  the  other,  which  would  only  be 
from  34°  to  32°,  the  difference  being  only 
2° ;  consequently  the  ice  would  keep  twice 
as  long  in  the  one  as  in  the  other."  Mr 
Corbett  observes  that  he  does  not  pretend 
to  say  *'  that  these  presumed  temperatures 
are  such  as  really  occur,  but  they  must  of 
necessity  approach  it ;  and  if  so,  the  ar- 
gument remains  the  same." 

Before  filling  the  ice-house,  every  means 
should  be  taken  to  dry  the  walls  as  tho- 
roughly as  possible.  For  this  purpose  the 
doors  i^ould  be  kept  open  in  diy  windy 
days,  to  admit  of  the  frdlest  amount  of 
ventilation;  and  that  this  may  be  the 
more  completely  accomplished,  a  venti- 
lator or  chimney  should  be  built  on  the 
highest  part  of  &e  roof  of  such  houses  as 
are  so  constructed  as  to  be  filled  from  the 
doors  only.  A  bushel  or  two  of  unslaked 
lime  may  be  with  great  advantage  em- 
ployed, by  being  placed  within  ti^e  ice- 
well,  as  it  is  an  absorber  of  water  to  the 
extent  of  5  gallons  to  every  bushel 

The  production  of  ice  by  artificial 
means,  from  what  has  already  been  stated, 
is  not  a  modem  invention,  althou^  the 
most  convenient  mode  of  bringing  about 
that  process  is  so.  Those  who  wish  to 
manufiMjture  their  own  ice  should  rtndy 
the  principles  laid  down  by  Mr  Masters 
in  "  Treatise  on  the  Production  of  Ice  and 
Artificial  Cold,"  firom  which  the  following 
extract  and  table  are  taken :  ''The  cooling 
power  of  different  substances  undeigoing 
solution  may  be  represented  by  various 
relative  quantities,  according  to  their 
power  of  absorbing  heat;  and,  firom  a 
long  series  of  experiments,  I  have  at 
length  prepared  a  compound  capable  of 
accomplishing  this  effect  to  a  much  greater 
degree  than  any  hitherto  known  mixture. 
Still,  however,  let  it  be  understood,  I 
do  not  pronounce  it  specific  against  any 
uncommon  positions.      Let  the  oooliog 
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influence  of  my  salts  be  represented  by 
100° :  in  this  condition  they  are  capable 
of  reducing  water  firom  a  temperature 
132^  to  the  point  of  congelation ;  but  the 
same  charge  of  salt  would  not  reduce  boil- 
ing water  to  a  like  condition,  unless  the 
cluirge  be  again  repeated.  Thus  the  same 
quantity  of  salt  (represented  by  100°) 
would  reduce  boiling  water  to  a  tempera- 
ture of  112°;  and  a  second  charge  being 
placed  in  the  room  of  that  now  exhausted, 
would  infallibly  convert  the  previous  boil* 
ing  water  into  ice ; — ^therefore  it  is  a  desi- 
deratum in  all  cooling  processes  to  have 
the  liquids  to  be  congealed  as  cool  as 
possible,  in  order  to  &oilitate  the  opera- 
tion of  congelation;  still,  by  repeated 
quantities  of  freezing  mixture,  any  sub- 
stance may  be  reduced  firom  any  point 
down  to  32°,  the  fireezing-point  of  water, 
the  point  of  its  conversion  into  ice,  and 
even  much  beyond  that" 
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§  4.— TANKS  AND  CISTERNS. 

The  great  utility  of  tanks  and  cisterns 
has  hitiberto  been  much  overlooked  in 
gardens:  indeed,  a  sufficient  supply  of 
water  has  been  seldom  thought  of;  and 
this  is  the  more  extraordinaxy,  as  so  much 
depends  on  its  presence;  for,  as  old 
Switzer  remarked,  '^  water  is  the  soul  of  a 
garden;** — ^without  it  all  the  other  ele* 
ments  of  nature  are  useless  and  unavail* 
able. —  Vide  article  Wateb. 

Tanks  are  of  various  constructions,  and 
for  various  purposes :  viz.  filtering-tanks, 
liquid-manure  tanks,  rain-water  tanks, 
and  general  reservoir  tanks,  dca  Smaller 
water  vessels  are  called  cisterns,  and  are 
usually  set  in  or  attached  to  hothouses^ 

Filtering  water  is  a  simple  process, 
employed  to  purify  or  sift  out  earthy  or 
other  heterogeneous  matter  out  of  river, 
rain,  or  other  water,  that  may  not  be  con- 
sidered sufficiently  pure  to  be  used  for 
culinary  or  other  i^^tioprnpoaea 

Waistell,  in  '^  Designs  for  Farm-Build- 
ings," thus  describes  a  filtering  tank  used 

byhim,  of  which  the 


Pig.  729. 


annexed  diagram, 
fig.  729,  will  show 
the  prindple:  ^'The 
bottom  should  be 
the  form  of  a 


m 


flat  dome  reversed, 
and   the  top  also 
domical,    with    an 
opening  left  in  the 
centre  of  sufficient 
size  to  admit  a  man  to  clean  it  out  occa- 
sionally :  the  top  of  this  opening  should 
^    ,       .      ,       ^       be  a  little  above  the  surface  of  the  ground, 
From  +  50*  to  —  2r.    and  should  be  covered  with  an  oak  flap, 

3t 
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with  several  holes  bored  in  it  for  ventila- 
tion; or  the  cover  may  be  an  iron  grating, 
horizontal  and  a  little  elevated,  or  conicsd. 
These  tanks  may  be  constructed  of  vari- 
ous dimensions;  the  depth  and  width 
should  be  nearly  equal;  a  hole  should 
also  be  left  for  the  service-pipe,  or  that 
which  conveys  the  water  into  the  tank, 
and  also  for  the  pipe  for  the  pump,  if  the 
water  be  drawn  out  by  that  means.  The 
water  may  be  filtered  previously  to  its  en- 
tering the  tank ;  the  hole  for  the  service- 
pipe  ought^  therefore,  to  be  near  the  top, 
and  on  that  side  most  convenient  for  the 
filtering  chamber :  this  may  be  about  4 
feet  in  diameter,  and  3  feet  deep.  Across 
this,  about  12  inches  from  the  side  next 
the  tank,  as  at  b,  fig.  729,  a  slate  partition, 
o,  reaching  from  the  top  to  within  about  6 
inches  from  the  bottom,  should  be  fixed ; 
at  the  bottom  of  the  box  should  be  put 
clean  coarse  sand  or  powdered  charcod,  c, 
about  a  foot  in  thickness.  The  pipe  or 
opening,  b,  from  the  filter  to  the  reservoir, 
should  be  of  ample  dimensions,  and  be 
made  at  about  18  or  20  inches  from  the 
bottom,  in  the  small  division  or  space 
behind  the  slate.  Above  this  opening, 
and  in  aay  part  most  convenient  in  the 
large  divMon  of  the  filter,  should  be  an 
opening  or  drain  to  carry  off  the  water 
when  Ihe  tank  is  full.  This  filter  should 
also  have  a  cover,  that  it  may  be  cleaned 
out,  and  fresh  sand  or  some  other  purifier 
put  in  as  often  as  may  be  found  requisite. 
Of  course  the  water,  as  it  comes  from  the 
roof,  is  to  be  first  conveyed  into  the  large 
division  of  the  filtering  chamber,  on  the 
opposite  side  to  the  slate  partition,  and, 
passing  through  the  sand,  it  rises  in  the 
small  division  purified,  when  it  is  fit  to 
pass  into  the  tank  by  the  tube  b,  K  there 
are  two  or  more  of  these  filtering  cham- 
bers, or  if  they  are  of  greater  depth,  the 
water  may  be  passed  through  the  greater 
quantity  of  sand  in  them,  and  be  still 
more  purified."  If  water  be  brought 
from  any  other  source  than  from  the 
roo^  it  must  be  admitted  into  the  filter- 
ing chambers.  Both  the  tanks  and  fil- 
tering chambers  should  be  water-tight: 
if  constructed  of  brick,  the  inner  course 
should  be  laid  in  Roman  cement,  and 
afterwards  the  whole  of  the  inside  covered 
with  a  coat  about  f-inch  thick,  of  the  same 
material.  Water  from  drains  formed  in 
the  ground,  for  the  purpose  of  collecting 


it  for  domestic  purposes,  may  be  purified 
by  passing  it  through  a  sand  filter  pre- 
vious to  its  entering  the  tank.  Sponge 
and  flannel  may  also  be  used  as  filters. 
In  constructing  tanksof  the  above  descrip- 
tion, care  must  be  taken  to  have  the  earth 
closely  filled  in  around  the  brickwork, 
and  to  allow  sufiEicient  time  for  the  mak 
to  get  properly  settled  previously  to  ad- 
mitting any  great  weight  of  water." 

In  r^ard  to  the  size  of  tanks,  more 
especially  where  much  depends  on  the 
quantity  of  rain  water,  we  may  here  ob- 
serve that  Waistell's  calculation  is  to  the 
effect  that  126  gallons  fiadl  annually  on 
every  square  yard  in  Britain,  or  2722^ 
tons  to  the  imperial  acre.  Another  au- 
thority says  that,  taking  the  annual  M 
of  rain  at  31  inches,  it  would  give  3100 
tons  per  acre.  To  show  how  much  we  aro 
independent  of  wells  or  water  companies, 
let  us  take  for  example  a  cottage  rool^  50 
feet  in  length  and  10  feet  in  width  of  slat- 
ing on  each  side  of  the  ridge,  which  will 
give  1000  square  feet  of  surface,  equal  to 
llli  square  yard&  This,  taking  the  fidl 
of  rain  at  Waistell's  calculation  of  126 
gallons  per  square  yard,  will  give  us  nearly 
14,000  gallons  of  water  per  annum,  all  to 
be  secured  by  merely  building  a  water- 
tank,  and  placing  shoots— or  rones,  as  they 
are  called  in  Scotland— round  the  eaves  <^ 
the  house ; — a  precaution  which,  when  it  is 
taken,  (though  this  is  &r  too  seldom,)  is 
more  fr^uently  with  a  view  to  carry  away 
the  water  to  waste  in  the  nearest  drain, 
than  to  turn  it  to  any  useful  account 
Rain  water  for  vegetation,  and  for  most 
domestic  purposes,  is  by  fiEU*  the  most 
valuable,  and,  when  properly  filtered,  is 
the  purest  of  all  for  tiie  use  of  the  tabla 
This  is  one  of  the  many  instances  where 
man  spurns  the  blessings  his  Creator  has 
amply  provided  for  him,  and  put  within 
his  reach,  while  he  will  not  avail  himself 
of  them,  but  will  dig  wells^  and  bring 
water  for  miles,  by  the  force  of  his  own 
ingenuity. 

We  have  paid  some  attention  to  tiiis 
subject  for  a  number  of  years,  and  in 
various  localities ;  and  we  have,  from  cal- 
culations made,  arrived  at  the  condusion 
that  a  supply  of  rain  water  fiJls  annually 
upon  the  roof  of  most  dwellings— if  we 
exclude  those  of  densely  peopled  parts  of 
towns  and  cities,  where  people  live  in  stoiy 
above  stoiy— sufficient  to  supply  the  in- 
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mates  with  this  mdispensable  elemeut  a  wire  giHting  fixed  to  the  sides.  The  fil- 
Uiroughout  the  year.  A  cottage  has  a  tered  water  muBt  be  drawn  up  for  use 
limited  aurikoe  of  roofing,  but  it  contains  &om  the  reeerra-tank  hj  means  of  a 
alsoalimited  number  of  inmates;  aman-  pump,  unless  the  apparatus  is  placed  so 
taon  contains  more  inmatee,  and  thus  re-  high  above  the  points  of  distribution  that 
qnires  a  larger  supply,  but  it  aUo  presents  the  wat^r  may  flow  to  them  through  a 
a  proportionate  extent  of  roofing  surface,      pipe  by  its  own  gravify. 

A  very  simple  and  efFbctive  filter  may  MaUeii  tank  is  thus  described  in  the 
be  constructed  according  to  the  annexed  "  Dnoycloptedia  of  Cottage,  Farm,  and 
section,  fig.  730,  which  should  be  built  Villa  Architecture,"  to  the  talented  editor 
pj^  jgg  of  which  work  it  was  communicated  by 

Mr  Mallet,  along  with  the  annexed  figs. 
731,  732,  and  733.  This  tank  is  calcu- 
latad  to  save  expense — first,  by  using  a 
figure  of  maximum  capacity  and  mini- 
mum surface ;  and  next^  by  being  able  to 
dispense  entirely  with  the  centerings 
which,  according  to  the  present  practice, 
is  used  for  arching  over  tanks.  Mr  Mallet 
proposes,  for  very  large  tanks,  to  adopt  a 
spherical  form ;  but  for  any  of  lees  than 
with  brick  and  cement,  or,  if  upon  a  small  5  or  6  feet  in  diameter,  a  wiort  cyhnder 
scale,  of  pavement  sides,  well  jointed  and  with  hemispherical  endf^  as  shown  in 
puddled  behind  and  at  bottom,  a  is  a  fig.  731.  "  The  excavation  being  made, 
space  of  about  3  or  4  inches,  covered  with 

a  perforated  tile,  slate,  or  stone  at  6 ;  the  Fig.  731. 

filtering  material — say  small  gravel,  char- 
coal, or  coaiae  gravel — is  placed  at  e;  a 
filtering-stone  of  some  porous  kind — or, 
in  defiiult  of  that,  a  plate  of  lead,  cast-iron, 
or,  best  of  all,  a  thick  plate  of  glass,  per- 
forated with  numerous  very  small  holes, 
not  more  than  one-twentieth  part  of  an 
inch  in  diameter — is  placed  at  d.  The 
water  from  the  receiving-tank  /  passes 
through  the  small  opening  e,  and  is  forced 
up  by  its  own  pressure  through  ab  e  and 
d,  and  enters  into  the  reserve-tank  A 
through  the  opening  y.  From  the  above 
diagram  it  will  readily  be  seen  that^  when 
the  water  in  the  receiving-tank  riaee  above 
Uie  level  of  the  opening  ff,  it  will  force 

itself  into  the  receiving-tuik  h,  and  this  the  building  is  commenced,  either  with  a 
force  will  be  increased  if  the  tank  /  be  mngle  brick  at  the  bottom  a,  or,  better, 
carried  higher  than  h ;  and  we  think  it  with  a  circular  piece  of  stone  laid  on  a 
should  be  80,  to  the  ext«nt  of  1  foot,  or  layer  of  tenacious  clay,  tempered  as  dry 
perhaps  2.  A  man-hole  should  be  left  in  as  posible,  well  beaten  together,  and  pre- 
tbe  top  of  the  filtering  space,  so  that  it  viously  mixed  with  some  salt  to  prevent 
may  Ira  cleaned  out  occasionally.  This  is,  the  worms  from  working  through  it" — a 
however,  not  shown  in  the  diagram,  but  precaution  we  think  almost  superfiuous. 
may  be  supposed.  This  filter  may  even  be  "This  layer  of  clay,  b,  completely  sur- 
conaideTably  simplified  by  placing  in  it  6  or  rounds  tlie  brickwork  in  every  part,  to 
Sinchesofsmallroundstonesiabovethese  make  it  retain  the  wat«r.  The  bottom 
a  corresponding  layer  of  sand  and  char-  part  is  now  built  all  with  common  mor- 
coal  mixed  ;  and  over  that  a  fiat  piece  of  tar,  in  the  form  of  an  inverted  dome, 
>pong^  or  aeveral  thicknesses  of  coarse  9  inches  thick;  then  the  perpendicular 
drugget  or  carpeting,  kept  in  its  plaoe  by    part  e ;  and,  lastly,  the  upper  dome.  Now, 
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any  common  arch  may  be  built  without 
centering  as  far  up  as  where  the  courses 
lie  at  an  angle  of  about  32°,  or  what  is 
called  the  angle  of  repose  for  masonry — 
that  is,  where  the  bricks  will  first  b^n 
to  slip  off;  but  a  brick  dome  may  be 
built  of  any  size  entirely  without  center- 
ing, for  the  following  reason : — ^Referring 
to  fig.  732,  ddare  two  bricks  supposed  to 
belong  to  part  of  the  course  of  bricks 


Fig.  782. 


next  above  that  of  the  angle  of  repose. 
Each  of  these  is  to  be  considered,  with 
the  mortar  in  which  they  are  embedded, 
as  a  quadrangular  prismatic  firustrum, 
whose  sides  all  incline  towards  the  centre 
of  the  hemisphere  at  c.  Now,  the  upper 
sur£Etces  of  these  two  bricks  form  an  in- 
ternal or  retaining  angle  with  one  another, 
from  the  position  they  lie  in  on  the  pre- 
ceding courses :  that  is,  they  lean  against 
each  other  as  if  they  lay  on  opposite  in- 
clined planes,  as  shown  in  fig.  732*.  I^ 
then,  these  bricks  slip,  they  must  do  so  in 
the  line  «/;  but,  in  doing  so,  they  must 
approach  each  other.  But  they  are 
clcesdj  in  contact,  therefore  they  cannot 
slip.  This  demonstration  applies  to  any 
greater  number  of  bricks  until  the  whole 
course  is  finished,  when  the  bricks  are 
sustained  by  their  lateral  thrust.  There 
is  a  linut  to  the  weight  of  the  ixnusoir, 
(the  overhanging  part  of  an  arch  looking 
up  from  luder  it,)  which  will  support 
itself  in  this  way,  as  must  be  obvious  to 
every  one  from  the  common  principles  of 
gravitation.  It  is  also  obvious  that  a 
dome  may  thus  either  be  left  open  or 
closed  at  top.    To  makp  the  tank  per- 


fectly water-tight,  it  is  finally  coated  over 
two  or  three  times  with  coal-tar  inside. 
A  man-hole  is  shown  at  ^,  fig.  731,  for 
getting  in  to  clean  it  out  oocasiondly.'* 
A  great  deal  of  the  success  of  all  tanks 
depends  on  the  external  resistance  being 
equal  at  all  points,  for  the  pressure  of 
fluids  is  great ;  and  if  one  part  of  the  re- 
sisting soil  or  embankment  yield,  the 
buildmg,  however  strong,  is  apt  to  follow. 
Hence  spherical  or  circular  forms  are 
better  than  those  with  straight  sides,  at 
least  so  far  as  strength  is  concerned. 

In  forming  tanks  or  reservoirs  for  the 
propulsion  of  water,  it  is  neoessaiy  to  as- 
certein  the  pressure  the  tank  has  to  sus- 
tain, the  more  especially  if  the  tank  be 
above  ground,  and  have  no  leeiBting  pro- 
sure  from  without.  The  rule  for  ascer- 
taining this  is  laid  down  in  the  *'  Phar- 
maceutical Times,"  as  foUows: — ^The 
pressure  on  the  bottom  of  the  tank  is 
equal  to  the  whole  weight  of  the  fluid  it 
contains,  as  none  of  the  weight  is  sup- 
ported by  the  vertical  sides.  The  amount 
is  found  by  multiplying  the  area  of  the 
base  in  feet  by  the  altitude  in  feet,  and 
the  product,  which  is  the  number  of  cubic 
feet  it  contains,  by  62.23,  whidi  is  the 
number  of  pounds  weight  of  a  cubic  foot 
of  water,  giving  the  totiu  weight  in  poundsL 
The  entire  lateral  pressure,  or  Uiat  on 
the  sides  in  a  cylinder,  is  to  the  weight  of 
the  fluid  as  the  altitude  is  to  the  radius  of 
the  base.  The  pressure  increases  with  the 
depth  in  the  proportion  of  the  numbers 
1, 3, 5, 7, 9,  &C. — e.  ^.,  at  2  feet  deep  there 
will  be  three  times  the  pressure  on  the 
sides  as  at  1  foot,  and  at  3  feet  deep  there 
will  be  five  times  the  pressure,  and  so  on. 
From  the  preceding  remarks  it  is  obvious 
that,asthe  lowerpktes,"  orparts,  ''of the 
tank  have  to  sustain  so  much  more  pies- 
sure  than  the  upper  ones,  these  parts 
should  be  correspondingly  stronger. 

''When  a  mass  of  fluid  contained  in  a 
vessel  is  in  a  quiescent  state,  every  partide 
is  pressed  in  eveiy  direction  with  a  force 
equal  to  the  weight  of  a  column  of  the  fluid, 
whose  base  is  the  particle  pressed,  and 
whose  altitude  is  equal  to  the  depth  of  the 
particle  below  the  sur&ce :  hence  the 
pressure  on  any  particle  varies  direcdy  as 
its  perpendicular  depth  beneath  the  upper 
sui^use  of  the  fluid.  The  lowest  parts  of 
a  fluid,  therefore,  sustain  the  greatest 
pressure,  and  they  exert  perpendieaiarly 
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a  force  equal  to  the  intensity  of  the  super- 
incumbent mass.  Therefore,  the  lowest 
parts  of  a  yessel,"  tank,  or  cistern,  '^con- 
taining large  masses  of  water,  ought  to  be 
stronger  than  the  upper. 

**  If  we  take  a  cistern  whose  sides  are 
equal  in  area  to  the  bottom,  the  pressure 
on  the  four  upright  sides  is  equal  to  twice 
the  pressure  on  the  bottom ;  but  the  pres- 
sure on  the  bottom  is  equal  to  the  weight 
of  the  fluid  contained  in  the  cistern,  (sup- 
posing it  to  be  fiiU;)  therefore,  the  pres- 
sure on  the  upright  sur£EU3e  is  equal  to 
twice  the  weight  of  the  contained  fluid : 
hence,  in  a  cubical  vessel,  whose  bottom 
is  horizontal,  the  whole  pressure  on  the 
bottom  and  the  four  sides  is  equal  to 
three  times  the  weight  of  the  fluid  which 
the  vessel  contains. 

*'  Let  the  box  be  a  cube  of  1  foot  j  then, 
since  a  cubic  foot  of  fresh  water  weighs 
624  pounds^  the  whole  pressure  on  the 
bottom  and  three  sides  is  equal  to 
62.5  X  3  »  187.5  lb.  If  the  vessel  be 
cylindrical,  its  base  horizontal,  and  its 
upright  surfEU»  perpendicular,  the  pres- 
sure on  the  base  is  to  the  pressure  on  the 
upright  surface  as  the  radius  of  the  base 
is  to  its  altitude. 

**  Let  the  diameter  of  the  base  be  3  feet ; 
then,  since  the  solidity  of  the  vessel  is 
32  X  .7954  X  6  =  42.9516  feet,  the 
whole  weight  will  be  42.9516  x  62.5  == 
2684.465  lb.,  being  exactly  the  fifth  part 
of  the  weight  which  measures  the  entire 
pressure — which  is,  therefore,  equal  to 
13422.475  lb.,  or  to  5.992,  or  nearly  6 
tons. 

''The  pressure  exerted  by  a  fluid  in  a 
quiescent  state,  on  any  portion  of  a  vessel, 
is  equal  to  the  weight  of  a  column  of  the 
fluid,  having  for  its  base  the  sur&ce 
pressed,  and  for  its  altitude  the  mean 
depth  of  the  incumbent  fluid  This  mean 
depth  is  the  same  as  the  distance  of  the 
centre  of  gravity  of  that  portion  below 
the  surface  of  the  fluid. 

"  But  in  vessels  resembling  truncated 
cones,  the  pressure  on  the  base  may  be 
greater  or  less  than  the  weight  of  the  con- 
tained fluid,  in  any  proportion  whatever, 
according  as  the  sides  of  the  vessel  con- 
veige  or  diverge  with  respect  to  the  bot- 
tom. Hence  the  pressure  on  the  bottom 
depends  solely  upon  its  perpendicular 
altitude,  and  not  on  the  quantity  of  the 
fluid ;  and  on  this  principle  any  portion 


of  the  fluid,  however  small,  balances  any 
other  portion,  however  great" — Zxmdon's 
Self  Instruction,  S^. 

Hence  it  follows  that,  in  forming  heads 
of  water,  cisterns,  or  tanks,  to  propel  the 
water  through  close  pipes  to  a  distance, 
depth  is  of  hir  more  consequence  than  su- 
perficial area.  "  In  considering,"  says  Mr 
Loudon,  in  the  work  last  quoted,  "the 
velocity  of  water  flowing  through  close 
pipes,  of  a  given  diameter  and  length, 
with  a  given  head  of  water,  Eytelwein 
conceives  the  whole  head  of  water  above 
the  point  of  discharge  to  be  separated 
into  two  portions,  one  of  which  he  sup- 
poses to  be  employed  in  overcoming  the 
friction  and  other  resistances  in  the  pipe ; 
and  the  other  portion  in  producing  the 
velocity,  and  forcing  the  water  through 
the  orifice. 

"  The  height  which  is  employed  in  coun- 
terbalancing the  resistances  he  considers 
to  be  directly  proportioned  to  the  diameter 
of  the'  pipe  compounded  with  its  length, 
and  inversely  as  the  area  of  the  transverse 
section,  or  the  square  of  the  diameter, 
and,  consequently,  on  the  whole,  it  varies 
inversely  as  the  diameter.  But  the  fric- 
tion varies  as  the  square  of  the  velocity ; 
hence  the  height  equivalent  to  the  friction 
must  vary  also  as  the  square  of  the 
velocity. 

"  The  effect  of  atmospheric  pressure  on 
running  liquids  is,  that  in  a  tube  of  con- 
siderable length,  descending  from  a  reser- 
voir, it  quickens  greatly  Qie  discharge  ; 
in  fact,  it  much  resembles  the  operation 
of  a  piston.  Hence  we  see  in  a  vessel  of 
water,  dischajging  itself  by  means  of  a  tube 
in  its  bottom,  a  depression  of  the  water 
sur&ce  in  the  vessel  over  the  tube ;  and 
as  the  volume  of  water  lessens,  this  hol- 
low extends  itself  like  a  large  frmnel." 
This  will  readily  be  seen  by  withdrawing 
the  waste-pipe  out  of  a  cistem  of  water, 
and  watching  the  eflect.  "  In  fact^  the 
force  of  the  ^uent  water  diminishes  the 
pressure  beneath ;  on  which  account  the 
inciunbent  air,  following  the  stream,  finds, 
as  it  were,  an  easier  passage,  the  velo- 
city of  the  effluent  water  being  always 
greater  in  the  middle  than  towards  the 
sides  of  the  aperture,  where  it  is  retarded 
by  tenacity  and  friction. 

''  As  regards  the  friction  or  resistance 
of  fluids  in  pipes,  an  inch  tube,  200  feet 
long,  placed  horizontally,  discharges  only 
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oue-fourih  part  of  the  water  which  escapes 
by  a  simple  aperture  of  the  same  diameter. 
The  cohesion  of  the  fluid  particles  is  di- 
minished by  heat»  which,  when  increased 
100'',  nearly  doubles,  in  certain  cases,  the 
discharge." 

The  quantity  of  water  discharged  by 
pipes  of  diflerent  diameters,  and  imder 
different  heads  of  water,  may  be  found  by 
multiplying  the  area  of  the  pipe  in  inches 
by  the  square  root  of  the  head  of  water, 
or  the  vertical  height  in  feet>  and  that 
product  by  1 1 1 7.25.  The  friction  in  small 
pipes  is  proportionably  greater  than  in 
k^r  ones ;  but  tiiis  is  not  very  gene- 
rally  regarded  in  practice.  The  quantities 
of  water  discharged  in  a  given  time,  from 
different  sized  pipes,  the  head  of  water 
being  the  same,  are  to  each  other  nearfy 
as  the  area  of  the  outlets. 

Liquid  manure  tanks  are  of  such  great 
importance  to  all  gardens  that  no  one 
should  be  without  them  ;  and  their  situa- 
tion, as  well  as  that  of  all  other  tanks 
or  cisterns,  should  be  sufficiently  elevated, 
that  the  water  may  flow  from  them 
throughout  all  the  garden  by  its  own 
gravity,  in  pipes  laid  for  the  purpose.  By 
this  arrangement  the  expense  of  pumping 
will  be  saved  The  advantage  of  liquid 
manure  applied  for  irrigation  has  been 
exemplified  in  a  most  complete  manner  in 
the  gardens  of  the  Marquis  of  Tweeddale, 
at  Yester  House.  The  tank  from  which  the 
supply  is  obtained  is  placed  in  the  farm- 
yard, somewhat  elevated  above  the  gar- 
den. This  tank  contains  5000  gallons. 
The  liquid  manure  is  from  thence  con- 
veyed to  the  garden,  a  distance  of  900 
yards,  in  earthenware  pipes.  In  the  centre 
of  each  quarter  of  the  garden  is  placed  a 
tank  capable  of  holding  500  gallons ;  and 
from  these,  during  the  last  year,  no  less 
than  32,000  gallons  have  been  used,  with 
the  most  marked  effects.  We  should  also 
mention  that  liquid  manure  tanks  are 
attached  to  the  hothouses,  and  heated  by 
hot-water  pipes  running  through  them,  so 
as  to  be  at  all  times  ready  for  use.  The 
crops  produced  by  Mr  Shearer  give  evi- 
dent proofs  of  the  utility  of  applying  this 
''  nectar  of  vegetation."  As  regards  the 
construction  of  such  tanks,  we  may,  so  for 
as  strength  goes,  refer  to  MalletX  already 
noticed ;  but  as  disagreeable  effluvia  are 
apt  to  arise  from  those  intended  for  liquid 
manure,  we  would  propose  the  following 


arrangements  to  obviate  this  result.  The 
drains  or  pipes  which  supply  them  should 
be  carried  down  through  the  side  walU^ 

as  shown  in  fig.  733, 
^-  ^^-  so  that  the  lower  end 

may  be  oonstantly 
under  the  sui&oe  of 
the  water,  to  prevent 
what  is  called  aback 
draught — that  is, 
the  air  and  gases 
formed  in  the  tank 
rising  up  through 
the  drains,  and  escaping  at  the  surface  of 
the  ground,  or  wherever  the  feeding-pipes 
may  be  taken  from,-M)r  the  drains  may 
be  furnished  with  traps,  so  constructed  as 
to  remedy  this  evil,  as  well  as  to  prevent 
sand  and  litter  getting  in.  Of  such  traps 
there  is  a  great  variety ;  and  many  dif- 
ferent kinds  are  to  be  procured  from  every 
ironmonger.  The  best^  perhaps^  is  that 
of  Cottam  and  Hallen,  of  LK>ndon,  of 
which  fig.  734  is  a  perspective  view,  and 

Pig.  734. 


735  a  section.  In  the  latter,  a  is  the  level 
of  the  water,  h  the  opening  by  which  it 

escapes,  and 


Fig.  735. 
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c  the  space 
where  the 
sand  or  other 
sediment  is 
deposited. 
When  this 
is  to  be  re- 
moved the 
grating  is 
lifledott  In 
the  construction  of  such  tanks  it  is 
important  that  they  be  water-tight; 
this  is  effected  by  carrying  up  the  vails 
in  9-inch  brickwork,  set  in  cement,  taking 
care  that  the  bottom  and  sides  are  well 
puddled  as  the  operation  progresses. 
Whatever  their  form  be,  the  roof  should 
be  that  of  a  dome,  if  they  are  constructed 
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of  brick  or  rabble  Btone ;  and  in  it  a  man-  it  Bolid,  and  imperriouB  to  wat«r.     The 

hole  Bhould  be  left,  for  the  purpose  of  same  operation  is  carried  on  all  round, 

cleanii^  out  the  tuik  at  aeasone  when  it  and  up  to  the  top  of  the  tank— the  pave- 

may  be  dry  ; — or  lie  walls  may  be  built  ment  being  kept  in  its  place  during  the 

with  good  mortu*,  and  the  sur&oe  covered  process  by  pieces  of  wooa  wedged  tightly 

with  cement  a  quarter  of  an  inch  thick,  across  the  tank,  but  not  placed  opposite 

or  the  whole  may  be  covered  with  two  or  the  joints,  which  should  stand  directly 

three  coata  of  coal-tar,  as  a  cheaper  siil>-  opposite  to  each  other,  for  the  following 

atituta     In  some  cases  tanks  formed  of  reason  :  As  eoon  as  the  bottom  and  aides 

plates  of  cast  or  malleable  iron,  strongly  of  the  tank  are  finished,  and  the  puddle 

riveted    together,  may  be  found  more  foirly  set  and  dried,  iron  stretobere  t  are 

economical :  theee,  if  properly  put  toge-  fixed,  of  a  size  and  strength  proportionato 

ther,  will  require  no  puddling,  and  they  to  the  width  of  the  tank,  ptJmed  at  each 

are  certainly  the  best  if  placed  on  on  in-  end,  the  heels  of  the  palina  being  let  into 

dined  plane,  or  where  muoh  of  their  sur-  each  piece  of  pavement  about  an  inch, 

&ce  is  above  the  ground-level.     Timber  and  run  in  with  lead.     The  fiat  part  of 

is  BometimeB  used ;  but,  from  its  liability  the  palm  comes   exactly   opposite   the 

to  decay,  it  is  undoubtedly  the  dearest  joints,    thus  keeping    t±ie    aides    frvm 

material  in  the  end.  ever  moving  inwardsj  and'  as  they  meet 

In  counties  like  some  parts  of  Caith*  with  a  corresponding  resistsnce  from  the 

nem  and  other  parts  of  Scotland,  and  puddle  and  soil  on  ^e  opposite  mde,  they 

Tork^ire,  where  pavement  abounds  of  cannot  be  displaced.     As  no  such  secu- 

almoet  any  ma,    it  will    be  found  an  rity  could  be  given  the  end  pavements, 

excellent  and  cheap  material  for  tank-  they  are  selected  as  long  as  possible — say 

making.    We  have  several  so  construct-  from  6  to  8  feet— which  will  soffioe  for 

ed,  one  of  which  we  have  already  alluded  a  large-sized  tank,  as  its  length  may  be 
to  in  sect  Watbr.  It  is  constructed  extended  to  any  amount.  These  end 
as  follows :  —  The  spaoe  being  dug  out  pavem^atf  are  half-checked  into  the  end 
18  inohea  longer  and  broader  tbnn  the  side  ones,  or  they  may  be  secored  by 
intended  intenial  edze  of  the  tank,  and  iron  bats.  It  is  not  desiraUe  to  make 
the  same  proportion  in  r^ard  to  depth,  such  tanks  too  broad,  on  account  of  the 
a  bed  or  floor  of  well-prepared  olay  is  great  size  of  the  pavement  required  to 
laid  all  over  the  bottom  b,  fig.  736,  16  cover  thenL  "ttie  covering  stones  are 
inches  in  thickness.     Along  the  ndea  laid  in  puddle,  as  they  are  thus  easily 

removed  for  the  purpose  of  cleaning  the 
"K-'t^  tank:    if  closely  laid,  and  the  sur&ce 

over  them  covered  with  gravel,  no  dit- 
agreeable  effluvia  will  escape.  In  the 
case  of  the  one  alluded  to,  we  have 
earthenware  shoulder  -jointed  tubolar 
drain-pipes,  3  inohea  in  diameter,  laid 
from  within  a  few  inchee  of  its  bottom, 
provided  with  a  stopcock,  by  which  the 
contents  are  made  to  flow  to  another 
pavement-tank  :  from  thenoe  they  are 
and  ends  are  laid  sqoare  blocks  of  stone     carried    to    any  distance  hy  means  of 

ee,  i  OT  B  feet  apart  centre  from  centre—  flexible  pipes,  which  can  be  shortened  or 
(this  distance  depends  on  the  lengths  of    lengthened  at  pleasure. 

the  pavement  to  be  used.)  These  blocks  In  the  case  of  the  above  tank  we  have 
are  firmly  set  on,  or  rather  in,  the  not  divided  it  as  yet,  although  we  are 
puddle,  and  kept  exactly  level  along  aware  of  the  utility  of  having  two  com- 
these  tops.  On  these  the  pavement  d^  partments—one  to  receive  the  drainage 
forming  the  tndes  of  the  tank,  is  set  on  of  a  town,  farmyard,  or  even  a  dwelling- 
edge.  Mid  dose-jointed  at  the  ends :  bouse,  which,  as  soon  as  the  compartment 
puddle  to  the  tmckness  of  7  inches  is  is  full,  is  allowed  to  undeigo  fbrmenta- 
rammed  between  their  back  sur&ce  and  tion  while  the  other  is  tilling,  and  so  on 
the  Bides  of  the  excavation,  so  as  to  make  alternately.    With  such  care  do  the  Bel- 
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gians  and  Dutch  attend  to  this  matter, 
(who,  by  the  way,  are  better  managers 
of  manure  than  we  are,)  that  in  many 
cases  they  have  a  tank  to  contain  each 
day's  supply ;  and,  beginning  on  Monday, 
for  example,  they  use  that  collected  the 
Monday  previous,  and  so  on  in  regular 
rotation  throughout  the  year. 

One  way  in  which  great  loss  of  manure 
ensues  in  most  gardens,  is  by  an  almost 
total  disregard  of  nightsoil,  and,  we  may 
add,  a  want  of  common  decency  in  having 
so  few  water-closets.  In  the  gardens  at 
Dalkeith  they  are  placed  over  water- 
tight tanks,  supplied  with  water  from 
the  roofs,  from  which  the  contents  are 
pumped  up  and  applied  either  imme- 
diately to  the  ground,  or  upon  dung- 
hills rormed  of  leaves  and  the  refuse  of 
the  garden. 

Tanks  for  holding  rain  or  river  water 
are  often  made  by  excavating  the  ground 
to  somewhat  more  than  the  capacity 
required.  If  the  soil  is  naturally  suffi- 
ciently retentive  to  hold  water,  the  whole 
is  a  simple  a£^— as,  after  the  excavation 
is  made,  and  the  sur&ce  rendered  smooth, 
it  may  be  covered  with  bricks  set  in 
cement,  or  lime  mortar  such  as  the 
Dorking;  or  any  lime  mixed  with  oxide 
of  iron,  and  which  stands  under  water ; 
or  it  may  be  covered  with  rubble  stone, 
pavement,  or  slate.  In  li^ng  such  tanks — 
if  they  are,  for  example,  of  the  circular 
or  basin  form — the  regularity  of  the  work 
will  be  secured  by  placing  a  large  stone 
or  pier  of  brickwork  in  the  centre  of  the 
bottom,  and  a  beam  of  timber  from  side 
to  side  of  the  sur£Etce,  exactly  in  the  line 
of  the  true  diameter  of  the  circle.  A 
quadrant-shaped  gauge  of  boarding  is  to 
be  formed,  the  ends  of  the  perpendicular 
side  of  which  are  to  be  furnished  with  a 
pivot  each,  to  play  in  a  hole  sunk  in  the 
centre  of  the  block  in  the  bottom,  and  a 
corresponding  one  in  the  beam  at  top: 
the  circular  part  of  the  gaiige  is  to  be  so 
formed,  that,  in  turning  it  round,  it  will 
describe  exactly  the  circle  required  for 
the  bottom  and  sides  of  the  tank.  The 
operation  of  building  or  paving  is  to 
conmience  at  the  centi*e  of  the  bottom, 
and  to  be  continued  in  concentric  circles 
till  Uie  whole  is  finished— the  operators, 
as  they  proceed,  drawing  the  gauge  after 
them,  and  making  their  work  correspond 
to  it 


If  the  soil  is  gravelly  or  porous,  of 
course  the  excavation  must  be  made 
larger  in  proportion,  to  allow  for  the 
pavement  or  building,  as  well  as  2  feet  of 
thoroughly  prepared  puddle  behind  it, 
which  should  be  put  in  and  consolidated 
as  the  work  goes  on. 

With  such  a  foundation  as  this,  if  of 
9  or  14  inch  brickwork,  or  18  or  20  inch 
rubble,  well  grouted,  the  walls  may  be 
carried  above  the  ground-level  several 
feet,  and  finished  wi&i  a  coping  of  pave- 
ment or  ashlar. 

Brick  will  be,  in  most  cases,  found 
the  cheapest  material;  stones  dressed  and 
laid  in  courses,  or  even  ashlar-woriL,  per- 
haps the  most  durable,  but  at  the  same 
time  the  most  expensive. 

Very  useful  tanks  are  made,  where 
appearance  is  not  a  primaiy  object, 
by  forming  them  of  well-tempered  clay, 
as  above,  and  covering  that  over  with  a 
foot  of  clean  river  gravel 

Upon  a  well-prepared  foundation  of 
well-tempered  clay  puddle,  excellent  tanks 
may  be  formed  by  paving  them  all  over 
with  cheap  undressed  pavement,  the  sides 
and  ends  only  being  straightened  and 
squared  so  as  to  fit  pretty  closely  toge- 
ther. The  sides  of  such  pavement  may 
be  brought  close  together  in  the  usual 
manner,  or  they  may  overlap  each  other 
if  this  is  deemed  better.  No  regard 
need  be  paid  to  making  the  joints  water- 
tight, as  the  puddle  under  them  will 
effect  this— the  use  of  the  pavement  being 
to  preserve  the  puddle,  and  to  keep  the 
water  more  pure. 

Oistenu  for  garden  purposes  were  long 
made  of  lead,  sometimes  enclosed  in 
wooden  cases,  and  oft;en  not  In  the 
latter  case,  they  are,  if  large,  liable  to 
become  deformed,  in  consequence  of  tbe 
pressure  of  the  water  in  them,  and  oftener 
from  their  expanding,  particularly  when 
placed  within  a  hothouse,  and  not  con- 
tracting equally  again  when  cooled. 
Lead  is  in  all  cases  expensive ;  and  when 
the  water  to  be  kept  in  these  cisterns 
contains  calcareous  matter,  the  metal 
soon  decays,  and  the  cistern  becomeB 
leaky.  Milled  lead  of  6  or  7  lb.  per 
superficial  foot  is  quite  heavy  enou^  for 
lining  wooden  cisterns  for  garden  pur- 
poses. 

All  cisterns  should  be  supplied  with  a 
waste-pipe,  to  prevent  the  water  from 
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overflowing  when  they  are  full :  for  this 
purpose  the  discharging  orifice  in  their 
bottoms  should  be  fiirnished  with  a  brass 
bush,  into  which  the  gauge-pipe  ought  to 
be  inserted. 

Wooden  cisterns  are  objectionable, 
from  their  facility  of  decay;  but  they 
may  be  preserved  for  years  by  being 
kept  thoroughly  pitched  within. 

Of  late  years  slate  cisterns  have  be^ 
come  much  used,  and  of  their  great 
utility  there  can  be  no  doubt  They  are 
not  expensive,  are  very  neat,  of  great 
durability,  and  communicate  no  delete- 
rious qualities  or  taste  to  the  water.  Stone 
cisterns  are,  where  pavement  aboundsi, 
an  excellent  substitute  for  slate;  but  on 
account  of  the  extra  labour  upon  them  in 
most  places,  they  become  more  expensive. 

We  have  recently  erected  thirty  water- 
tanks  in  a  new  garden  in  the  coturse  of 
formation.  Those  in  the  hothouses  are 
placed  under  the  floor-level,  to  save  room. 
They  are  of  Caithness  pavement>  squared 
and  half-checked  at  the  joints,  and  are 
6  feet  long,  4  feet  broad,  and  the  same  in 
depth :  they  are  formed  of  one  stone  of 
the  above  mmensions  for  a  bottom,  each 
side  and  end  being  also  formed  of  one 
stone,  with  another  of  the  same  size  as 
the  bottom  for  a  cover.  The  joints  are 
put  together  with  the  best  white  lead; 
and  they  are  firmly  packed  all  round 
with  the  soil  of  which  the  borders  are 
composed.  They  are  batted  together  at 
the  upper  comers  with  lead  instead  of 
iron  bats,  the  former  being  not  liable  to 
oxidise.  Those  which  are  placed  above 
the  sur£EU^  are  polished  on  all  sides,  and 
batted  together  at  both  top  and  bottom 
comers :  each  is  furnished  with  a  brass 
valve  at  the  bottom,  into  which  the 
waste-water  pipe  is  fixed :  to  the  bottom 
of  the  valve  another  leaden  pipe  is  at- 
tached, conveying  the  water  to  ike  main 
sewer,  which  carries  off  all  the  drainage 
and  waste  water,  first  to  similar  tanks  in 
the  garden,  and  from  them  to  a  drain 
beyond  the  boundary  of  the  enclosed 
ground.  These  are,  of  all  tanks,  the 
cheapest  and  the  best 

Cast  or  wrought  iron  in  plates  is,  of  all 
materialis  for  this  purpose,  the  cheapest 
and  most  durable,  next  to  slate  or  Caith- 
ness pavement  Such  cisterns  are  formed 
in  five  parts,  the  bottom  in  one  piece, 
and  each  of  the  sides  and  ends  also  in 
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one  piece,  flanged  at  the  edges,  so  as  to 
fit  exactly  together,  and  kept  so  by 
means  of  screw  bolts  and  nuts.  If  the 
castings  are  not  very  fair,  the  joints  are 
easily  made  good  with  rust,  white  lead, 
or  any  of  the  means  used  in  fitting  to- 
gether hot-water  pipes.  The  pieces  are 
cast  barely  one  quarter  of  an  inch  in 
thickness,  and  malleable  ones  may  be 
had  even  thinner.  Of  course,  when  we 
say  that  the  sides  may  be  cast  in  one 
piece,  we  mean  cisterns  not  exceeding 
3  feet  by  5 ;  but  larger  ones  may  be 
made  by  joining  several  pieces  together, 
of  which  many  beautiful  examples  may 
be  seen  on  every  railway  in  the  kingdom. 

Rain  or  soft  water  tanks  may  be  made 
of  any  form  fwcy  may  suggest  We 
may  however  observe  that,  if  of  brick, 
ovsd,  circular,  or  oblong  forms  are  the 
best;  and  if  of  courses  of  hewn  stone  or 
pavement,  or  slate  set  on  edge,  square  or 
oblong  ones  should  be  prefeired.  Such  a 
cistern  may  be  constructed  as  follows : — 
The  bottom  is  well  puddled  and  covered 
with  pavement,  jointed  with  Mulgrave 
cement  The  puddle  of  the  bottom  must 
be  continuous  with  that  of  the  sides,  for 
obvious  reasons  The  side  walls  are 
carried  up  9  inches  thick  in  front,  with 
a  space  of  4  inches,  for  puddle,  between 
them  and  another  4-inch  brick  wall  on 
the  other  side.  If  this  4-inch  puddle  is 
of  good  material,  well  wrought,  and  not 
used  too  soft,  the  bricks  may  be  set  in 
common  mortar,  the  fiice  of  the  walls 
all  round  being  well  grouted  with  cement 
when  finished,  and  allowed  to  become 
perfectly  dry  before  the  water  is  let  in. 

We  have  also  made  perfectly  water- 
tight tanks,  by  forming  the  bottom  of 
paving  bricks  set  in  concrete,  and 
the  sides  of  two  4-inch  walls,  with  a 
space  of  2  inches  between  them,  which, 
as  the  side  walls  rise,  is  filled  in  with 
Mulgrave  cement,  and  slates  set  edge- 
ways in  it  The  whole  speedily  sets  into 
one  solid  mass,  and  retains  the  water 
completely.  These  tanks  are,  however, 
under  ground,  and  are  finished  at  top 
with  a  com*se  of  3-inch  stone  coping. 
The  cement  ties  the  walls  together :  if 
headers  were  used,  they  might  not  keep 
in  the  water  so  well.  Were  it  not  for 
the  pressure  of  the  water  within,  and 
their  having  no  counter  resistance  from 
without,  we  do  not  doubt  but  that  such 
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tanks  might  be  built  upon  the  surface 
with  safety  and  advantage. 

A  very  important  precaution  ought  to 
be  taken  as  regards  tanks  and  cisterns 
exposed  to  the  weather— namely,  to  break 
the  ice  that  forms  in  them  once  or  twice 
a-day  during  frosty  weather.  Inattention 
to  this  has  been  the  cause  of  many  tanks 
and  cisterns  being  destroyed  by  the  ex- 
pansive e£fects  of  frost. 

Of  avr  and  vermin  traps  for  dstemsy 
there  is  a  great  variety ;  and  they  are 
so  valuable  &at  we  are  surprised  they  are 
not  more  generally  used.  Fig.  .737  repre- 

Fig.  787. 


sents  one  of  these,  which,  as  will  be  seen, 
is  simple  and  efficadous.  The  drain  a 
may  be  of  any  form ;  the  trap  i  is  a  sunk 
area  as  it  were  in  its  bottom,  in  which 
the  water  will  stand  as  high  as  repre- 
sented at  c,  provided  this  area  be  made 
water-tight,  which  should  be  the  case. 
From  the  bottom  of  the  drain  at  d,  a 
piece  of  pavement,  if  the  drain  is  large,  or 
a  tile  if  it  is  small,  should  project  about 
5  or  6  inches  over  the  sunk  part,  which 
will  prevent  vermin  passing  that  way. 
The  drain  should  drop  in  level  5  or  6 
inches  at  the  other  end  of  the  trap, 
which  will  keep  the  water  sufficiently 
low.  Another  piece  of  pavement  or  iron 
plate  may  be  suspended  from  the  roof 
of  the  drain,  and  of  sufficient  length  to 
dip  3  or  4  inches  into  the  water,  which 
wUl  not  only  act  also  as  a  barrier  to 
vermin,  bul^  at  the  same  time,  will  pre- 
vent the  ascent  of  noxious  effluvia.  An 
eye  or  opening  should  be  placed  imme- 
diately over  tiie  trap,  witii  a  movable 
stone  or  cast-iron  cover,  closely  fitted 
into  a  stone  or  wooden  plinth,  to  admit 
of  the  trap  being  cleaned  out  or  examin^ 

Fig.  788. 


occasionally.    Fig.  738  is  nearly  on  the 
same  principle. 


§  6.— APIABIES. 

The  keeping  of  bees  is  of  very  ancient 
date — almost  coeval  with  the  cultivadcm 
of  fruits  and  culinary  vegetables.  They 
have,  in  all  ages  and  m  all  civilised  ooun- 
tries,  been  protected  and  placed  near  the 
habitations  of  man — ^most  generally  in  his 
garden — and,  by  their  industry,  have 
amply  repaid  him  for  the  small  share  of 
assistance  they  receive  at  his  hand.  The 
humble  straw-thatched  hive  in  the  little 
garden  of  the  cottager  may  be  taken  as 
an  indication  of  the  moral  habits  of  the 
owner ;  and  in  the  gardens  of  the  great, 
the  variously  contrived  structures  pro- 
vided for  the  protection  of  these  insects 
add  not  a  little  to  the  deoorative  embel- 
lishments of  the  domain. 

Great  diversity  of  opinion  exists  both 
as  regards  the  management  of  bees,  and 
also  as  to  the  form  and  material  of  which 
their  habitations  should  be  oonstnicted. 
Such,  therefore,  being  the  case,  we  need 
not  be  surprised  at  tilie  number  of  trea- 
tises which  have  been  published  on  the 
subject,*  nor  at  the  variety  of  structares 
recommended  for  the  use  of  the  insects. 
The  dedre,  also,  to  know  something  of 
their  internal  government  has  led  modem 
apiarians  to  adopt  such  forms  and  means 
as  might  enable  them  to  watch  thdr 
progress  without  disturbing  the  economy 
of  t^e  hive.  Amongst  those,  the  '^Patoit 
Bar  and  Frame  Hive"  of  A.  Munn,  Esq., 
deserves  notice,  while  his  little  work  on 
their  management  will  well  repay  a  eare- 
ful  perusal  The  annexed  sketch,  fig.  739, 
will  show  its  principle.  This  hive  con- 
tains eleven  fr^es,  one  of  which  is  shown 
in  the  sketch,  partly  withdrawn,  to  show 
the  pn^ress  of  the  bees  in  the  glaai  case 
in  front  One  peculiarity  in  l£  Mann's 
management  is  moving  the  hives  from 
place  to  place,  for  the  purpose  of  afibid- 
ing  the  bees  a  larger  field  for  feeding 
This,  although  condemned  by  some,  is  by 
no  means  either  an  unnatund  or  usdess 
practice.  In  Scotland,  it  is  quite  common 
to  take  the  hives  from  the  low  country, 
when  the  season  of  flowering  of  the 
plants  most  sought  after  l^  the  bees  is 
over,  and  to  cany  them  to  the  hills^ 
where  the  prevalent  flowers^  partieolarly 


*  Cotton,  in  a  work  entitled  *'  My  Bee-Book,**  gives  a  list  of  one  hundred  and  twenty-foor 
works  on  bees,  from  1689  to  1842. 
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the  nativfl  heath,  wild  thTme,  ka.,  an    boxes  placed  together  collateral!;,  with  an 

latw  in  oomiug  into  bloom.     To  undeiv    entnmoe  from  the  centre  box  to  the  side 

ones,  which  entrance  can  be  opened  or 

^-  ^^1 shut  by  meoDB  of  a  sheet  of  tin  which  can 

be  piud>ed  backwards  or  drawn  forwards. 
The  centre  box  is  the  [Jace  of  reaidenoa 
and  breeding  of  the  queen,  and  is  never 
disturbed.  Ab  the  beee  require  more 
room,  one  or  botli  of  the  alidiug  sheets  of 
tin  are  withdrawn,  and  the  bees  take 
posaesaion  of  one  or  both  of  the  side  boxes. 
In  general  one  is  occupied  first,  and, 
when  fiill,  they  are  admitted  into  the 
other.  The  honey  is  also  taken  from  these 
side  boxes  one  a^er  the  other.  Under- 
neath are  drawers  for  feeding;  and  on 
the  top  is  an  octagon  cover,  under  which 
bell  glasses  are  o&bq.  placed;  and  the  bees 
having  acoeea  to  them  through  holes  in  the 
top  of  the  centre  box,  a  supply  from  time 
to  time  of  honey  is  thus  also  obtained. 
"This  bee-hive  obviatee  the  neoessity 
stand  Ur  Uunn's  theoiy,  it  will  be  neoes-  of  destroying  the  bees  to  obtain  their 
sary  to  peruse  his  very  sensible  and  honey;  and  the  facts  stated  by  the  in- 
unprejudioed  book.  venter,  as  to  the  suooess  of  numerous 

The  hive  in  common  use  is  too  well  experiments  made  of  his  plan,  tend  to 
known  to  need  any  descripljon.  It  is,  show  that,  besides  the  recommendation 
periiapB,  as  ill  adt^ited  to  the  wants  and  of  humanity,  it  has  in  its  favour  also  that 
habits  of  the  insects  as  it  is  unpioturesque  of  practical  utility — the  produce  of  honey 
and  devoid  of  ornament  as  a  garden  ap-  being  considerably  iucreaaed,  as  well  as 
penduge.  How  such  a  form  came  to  be  the  quality  most  essentially  improved, 
adoptwl  it  is  not  easy  to  eay,  but  that  it  "  A  conspicuous  feature  in  the  manage- 
bas  existed  long  is  quite  clear ;  for  we  ment  of  beea,  according  to  this  system, 
End  it  in  an  improved  form  deeoribed  by  consists  of  judiciously  regulating  the  heat 
Hartlib  in  1655.  This  improvement  oon-  of  the  hive,  by  means  of  ventilation,  so  as 
aista  of  the  addition  of  a  cap  or  smaller  to  avoid  to  the  beeethe  necessity  of  swarm- 
hive  set  on  the  top,  with  a  view  to  deprive  ing,  at  the  same  time  obliging  these  in- 
tbe  swarm  of  the  honey  which  they  may  dustrious  creatures  to  exchange  a  store- 
make  in  it  without  disturbing  the  whole,     room  filled  with  honey  for  an  empty  one 

3rii(f«Ais«  are  represented  in  fig.  740. —    immediately  connected  with  it." 

These  hives  oonnst  of  a  series  of  three       Ttgtlca-'timprvMdeollateraliientilatinffkiiie. 

_    -^  — Without  departing  &om  the  eesentiala  of 

^'  '  Nutt's  mtem,  Taylor  "has  altered  the 

form  and  arrangement  of  the  boxes,  and 

made  a  set  oomplete  as  a  whole,  without 

the  usual  necessity  for  an  additional  shed 

to  cover  over  it,  which  detracts  altogether 

from  any  picturesque  appearance  it  might 

otherwise  possess. 

In  regard  to  size,  Mr  Taylor  observee— 
"Circumstances  must  determine  it  ac- 
cording to  locality ;  for  what  is  suitable 
in  one  place  will  not  do  in  alL  The  di- 
mendons  I  like,"  he  continues,  "  for  the 
largest  sized  pavilion,  are  13  inches  in 
front,  14  inches  backwards,  and  10  or  11 
inches  deep.    The  side  boxes  should  be 
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13  by  9  inches,  and  9  inches  deep.  Or  a  the  vay  of  the  combs,  as  well  as  in  empty- 
aet  may  be  thus  made— 13  inches  square  ing  the  box  of  the  honey. 
for  the  pavilion,  and  10  inches  deep  ;  the  "  The  communication  between  the  pavi- 
side  boxes  12  by  9  inches,  and  8  or  9  lion  and  the  dde  boxes  is  made  in  each 
inches  deep.  A  still  smaller  set  of  boxes  by  two  lateral  openings,  one  being  on  a 
may  be  thus  proportioned — 12  inches  level  with  the  inside  top  of  the  side  box, 
square  and  10  inches  deep,  with  side  and  extending  nearly  the  whole  distance, 
boxes  11  by  8^  inches,  and  8  inches  The  bottom  opetiing  is  on  the  ground- 
deep,"  all  inside  measure.  level,  and  ougnt  to  extend  almost  the 

"The  pavilion  is  made  of  J-inch  deal  length  of  the  pavilion,andbehalf  an  inch 

in  the  back,  front,  and  top,  and  ^inch  high.     The  openings  are  stopped,  when 

at  the  sides.     At  each  end  b  a  good-  required,   by  separate  narrow  slides  of 

razed  window.     Over  the  windows  slide  strong  tin  inserted  from  behind,  let  into 

down  movable  ^-inch  panels  into  grooves  the  pavilion  their  own  thickneaa.     This 

made  in  the  pilasters.     To  the  panel  in  part  ofthe  boxes  differs  from  Nutt'a,  which 

front  is  attached  a  covered  porch  project-  have  numerous  apertures  between  them." 

ing  4  inches,  as  a  shelter  from  wet,  wind.  These,  Mr  Taylor  has  found,  "  are  not 

and  too  much  sun — all  evUa  at  the  mouth  only  ufieleea,  but  practically  injurious,  as 

of  the  hive.     To  make  this  mora  effectual,  the  bees  will  frequently  unite  the  combs 

a  movable  piece,  cut  in  the  form  of  an  through  theuL     At  the  entrance  of  the 

arch,  slides  within  the  porch.    The  top  of  pavilion  are  two  slides  of  perforated  adno 

the  side  boxes  is  made  with  a  projection  about  1  inch  wide,  moving  at  the  bock  of 

of  half  an  inch  at  each  end,  for  tiie  conve-  the  panel,  and  behind  the  pilasters  ri^t 

nience  of  lifting.     They  have  each  two  and  left,  so  as  to  contract  the  mouth  at 

windows,   and   are  protected   by  oases  pleasure. " 

covering  the  three  aides,  and  fitting  at  ffuuA'fAiiw,  figs.  741  and  742,  is  placed 
the  extremity  into  the  grooves  of  the  on  its  narrow  end,  differing  from  all  others 
centre  pilasters.  In  this  way  are  formed  n  t  i  ^^  ^^  respect  ex- 
on  the  outside  panels  to  correspond,  ^'  '*  '  cepting  the  Grecian 
and  of  equal  size  with  those  of  the  ^^^^^h  ^^°'  °^  '"'''''^  '^  ^P* 
pavilion.  Thus  every  part  of  the  boxes  ^^^^^m  P^&rs  o^7  to  be  a 
is  doubled,  excluding  all  light  and  wet"  ^^^^E  modification.  Like 
The  boxes  being  double,  enables  them  to  (^^^^^  ^^  '^  ^"^  ^  convex 
resist  the  effects  of  heat  and  cold  better  W^^^^^  cover.  It  ia  so  oon- 
thanifthey  were  single,  and  much  thicker  ^^^^TVj  structed  within  that 
boarding  was  used.  The  side  boxes  are  H  ^^  each  comb  may  be 
attached  to  the  pavilion  by  hooks  and  ^  extracted  individual- 
eyes,  and  to  the  floor  boards  at  the  ends,  ly  without    disturbing  the   others,  the 

"A  weather  boarding  roof  fits  over  the  combs  being  attached  to  slips'of  wood, 
whole,  resting  on  the  tops  of  the  pilasters,  as  shown  in  %.  743, 
which  are  cut  down  rather  more  than  an  "*■  ^*^  and  not  to  cnw 
inch  to  receive  it,  allowing  ample  venti-  sticks  as  in  ordinaiy 
lation,  with  pwfect  protection  from  sun  oases.  Eochmaythus 
and  wet"  Height  is  lelt  under  the  roof  be  lifted  up,  which 
for  beU  glasses,  and  holes  are  cut  in  the  ~  the  unusnal  fonn  of 
top  of  the  pavilion  for  the  bees  to  ascend  the  hive  tavonre. 
into  them.  These  holes,  however,  should  Bees  are  very  liable  to 
not  be  cut  in  the  centre,  according  to  attach  the  sides  of  the  combs  together;  but 
Mr  Taylor,  but  towards  the  sides.  "  Here  the  inventor  thinks  he  has  provided  for 
theyare  accessible  to  the  bees  without  the  the  prevention  of  this  by  admittiDg  air 
usual  necessity  of  passing  throt^  the  through  perforatod  plates  of  tinned  iron- 
centre  of  the  hive,  which  is  the  seat  of  a  mode  of  prevention  of  the  efBca^  of 
breeding,  and  where  the  brood  would  be  which  we  have  very  great  doubta,  while, 
endangered  by  a  direct  current  of  air,  at  the  same  time,  we  cannot  but  conatla 
which  ought  to  be  avoided."  Ventilation  it  injurious  to  the  animals.  Were  it  pes- 
tubes  are  placed  in  all  the  boxes,  near  the  sible  to  prevent  the  bees  from  atUcbing 
back  windows,  and  are  there  much  less  in  the  combs  tc^ther,  we  would  consider 


this  an  excellent  hive,  aa,  by  removing  the  square  is  strengthened  from  every  side  by  u 

lid  or  top,  the  state  of  the  whole  can  be  oroaa  piece  of  eight  or  ten  lines  iu  width" — 
minutely  examined,  and  any  portion  of 

honey  removed  at  pleasure,  either  for  use  ^-  '*3- 
or  for  making  room  for  the  further  ope- 
rations of  the  bees. 

The  Grecian  Atw  so  closely  resemblee 
the  last  that  further  description  would  be 
needless. 

TAe  Polith  hiM. — This  primitive  bee 
habitation  b  formed  out  of  the  trunk  of 
a  tree,  uanally  from  12  to  14  incbee  in 
diameter,  and  9  or  10  feet  in  length. 
The  inside  is  hollowed  or  bored  out  so  as 
to  leave  a  cylindrical  opening  of  about 
6  or  8  inches  in  diameter  ;  a  portion  of 

the  side  of  the  tree,  eay  4  or  6  inches  in  (it  is  a  French  invention,  which  accounts 

breadth,  is  removed  to  facilitate  the  bol-  lorthe  dimensions  being  bo  given) — "and 

lowing  out  of  the  apace,  and  is  afterwards  two  lines  in  thickness,  wbioh  serve  to 

fitted  to  answer  the  purpose  of  a  door,  sustain  the  combs  of  the  bees.     All  the 

It  appears,  by  the  experiments  of  Uuber,  frames  are  tied  together  by  means  of 

and  Uuish  ^so,  that  bees  will  thrive  in  these  crosa  pieces — a  board  is  placed  on 

any  apace  if  not  too  wide,  the  height  or  the  top,  and  a  general  cover  is  placed 

length  being,   it  appears,  of  no  conse-  over  the  whole,  to  guard  it  from  the  efieots 

quence.      Hence,  were  a  tree  of  greater  of  the  seasons.     In   autumn,  when  the 

diameter  used,  they  would  not  proaper  so  honey  is  to  be  taken  from  the  hive,  the 

well  in  it     Very  rustic  and  highly  pie-  cross  pieces  are  tmtied,  and  one  or  two  of 

tnresque  hives  could  be  made  upon  this  the  upper  frames  are  removed,  passing 

principle,  sufficient  space  being  given  to  the  long  blade  of  a  knife  or  a  wire  be- 

tbem  longitudinally.  tween.    This  done,  an  empty  frame  is 

From  the  above,  and  &t>m  other  experi-  placed  above,  and  another  under  all  the 

ments  made,  it  seems  pretty  clear  that  rest,   which  make  up  for  the  two  re- 

a  great  error  is  committed  in  using  too  moved" 

large  hives.     This  is  accounted  for  by  the  The  communications  of  two  coirespon- 

circumstance  of  our  climate    being    of  dente  to  the'  editor  of  "The  Ciardeners' 

short  duration  for  the  purpose  of  houey-  Chronicle,"  published  in  the  same  article, 

making;  and  also  because  the  time  of  the  p.  764,  each  describe  a  hive  upon  nearly 

bees  is  wasted  in  making  comb  which  the  same  principle  as  the  above.     The 

th^  have  not  time  to  fill  with  honey;  one  describes  his  as  being  about  a  cubic 

for,  like  all  wise  house  builders,  tbeee  foot  in  contents  outside  measurement,  the 

sagacious  creatures  complete  their  habi-  boards  being  about  three  quarters  of  an 

tation  before  they  begin  to  frimish  it  with  inch  thick  :  "  They  are  painted  black," 

honey. — Vide  Baoster'b  Hive,  Improved  which,  by  the  1^,  is  not  a  bad  idea,  "  and 

bf  J.  D.  their  tops  have  fonr  or  five  holes,  which 

Aateriemi  AiM.^-Tbis  hive  we  have  had  are  stopped  with  corks.     When  the  bees 

no  opportunity  of  seeing.     It  is,  however,  require  more  room    to   work  in,   these 

described  in  Milton's  "  Practical  Bee-  corks  are  taken  out  and  another  box  half 

Keeper,"  to  which  interesting  work  the  the   depth,  and  the  same  breadth  and 

reader  is  referred.  length,  is  placed  over  the  holes,  and,  if 

The  Atw  of  Pidteau,  fig.  743,  ie  thus  necessary,  a  second  or  even  a  third  box 

described  in  the  "  Encycloptedia  of  Gar-  on  top  of  this." 

dening:" — "It  is  composed  of  three  or  The  other  communication  is  accom- 

four  frames,  each  I  foot  square  by   3  panied  by  the  annexed  drawing,  fig.  744, 

inches  in  height     These  square  frames  which  only  difiers  from  the  last  in  the 

are  placed  the  one  on  the  other,  and  the  boxesbeingalloftbeaamesize— inthisre- 

first  and  last  can  always  be  lifted  without  spect  approaching  very  near  to  the  hive  of 

deranging  the  work  of  the  others.     Each  Pulteau  above   noticed.     "  a  represents 
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the  boi ;  6  the  framework  which  fits  on 
top  of  the  hive  before  the  sliding  lid  is 
put  on ;  c  the  whole  three  boxes  in  use." 


BagtUr't  hive  la  improved  iy  J.  D.,  figs. 
745,746,  ia  thus  described  in  the  work  last 
quoted  :  "  It  is  13  inches  square  inside ; 
but  this  J.  D.  hafi  improved  by  having 
the    sides  b  e 
KgJM-  divided      into 

four  compart- 
ments instead 
t  of  eight :  the 
centre  for  the 
swarm    in  the 

■  original  hive 
being  too  large, 
it  occupies  too 
much  of  the 
bees'  time    to 

make  comb ;  but  this  can  be  arranged 
to  any  scale.     lu  the  sdes  6  e  he  pro- 
poses      having 
*^'  '^  thin  deal  boxes 

made  to  fit  in 
the  apartments, 
communicating 

■  at//  fig.  746, 
with  the  colony, 
and  also  to  af- 
ford a  way  out 
and  in.  The  ad- 
vantage of  these 
boxes      sliding 

out  and  in  the  divisions,  would  be  that  the 
bees  and  comb  might  be  taken  alt  away  at 
once,  instead  of  having  to  cut  or  break  the 
comb  ia  pieces  in  the  hive.  Fig.  74S 
shows  the  interior :  the  upper  part  may 
be  used  for  glasses ;  but"  he  "  is  not  sure 
with  r^ord  to  this,  for  the  larger  the 
hive  the  less  the  honey ;  and,  by  leaving 
so  many  openings,  instead  of  making 
plenty  of  honey,  the  bees  loiter  about  and 
ore  idle.    If,  then,  the  sides  6  e,  fig.  745 


be  divided  in  the  middle,  there  would  be 
four  places  to  give  room  when  required ; 
but  by  no  means  leariug  more  thkn  two 
in  operation  at  once,  and  these  must  not 
be  used  till  the  centre  a  is  quite  fiilL 
The  dimensiouaof  these  boxes  ai«  13 
inches  square  outude  measure  and  they 
are  made  of  j-inch  deaL" 

Dr  SoatMn't  hive. — An  account  of  this 
hive  was  published  in  the  "  Uem.  of 
the  CaL  Hort  Soc,"  and  is  described 
by  the  Doctor  as  being  in  form  "  two  dis- 
tinct hexagons,  one  placed  above  the 
other.  The  under  ia  formed  of  six  panes 
of  ^-inch  deal,  measuring  10  inches  in 
width  and  8  in  depth,  and  covered  with 
a  thin  board  at  top.  This  is  intended  fw 
the  breeding  as  well  as  winter  habitation 
of  the  bees.  The  upper  is  of  the  same 
dimenaons  and  form  as  the  under  at 
bottom ;  but,  in  order  to  give  it  a  conical 
shape,  tjie  panes  at  top  are  only  5  inches 
wide,  which  is  also  covered  with  a  piece 
of  board.  The  upper  box  has  a  mould- 
ing fixed  to  its  under  port,  which  projects 
about  aquarter  ofaa  inch, and  bo  exactly 
embraces  the  upper  part  of  the  lower  bca 
as  to  join  these  two  firmly  togetlier.  In 
the  deal  which  forms  the  top  of  the  lower 
box  are  out  four  oval  holes,  each  I  inch 
wide  and  2  inches  long,  through  which 
the  beea  pass  into  the  upper.  This  com- 
munication, when  not  wanted,  ia  shut  by 
a  board  which  moves  on  a  nail  in  its 
centre.  The  small  pane  of  gla»  in  tite 
top  of  the  upper  box  admits  of  seeing  the 
progress  the  bees  have  made  in  it  with- 
out separating  it  from  the  lower  one. 
This  pane  is  covered  to  exclude  light  and 
cold  or  heat,  by  a  small  shutter.  When 
the  swarm  is  first  put  into  the  lower  box 
the  communication  ia  shut  with  the  nppv 
until  the  beea  have  completely  filled  the 
lower  one  with  combs.  The  communi- 
cation ia  then  to  be  opened,  when  the  beea 
will  ascend,  and,  if  tlie  season  ia  favour- 
able and  the  swarm  numerons,  they  will 
fill  it  also,  but  not  till  th^  have  com- 
pletely stocked  the  lower." 

KiuAmir  hive. — We  learn  from  "  Hoor- 
oroft'a  Travels,"  vol.  ii.  p.  156,  that  the 
farmers  in  the  eastern  districts  of  Kash- 
mir, in  building  their  houses,  make  pro- 
vision for  their  bees  by  leaving  cylindri- 
cal cavities  in  the  walls  which  extend 
quite  throogh.  These  cylinders  ore  plas- 
tered within  with  day,  and  ate  about 
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14  inobee  in  diameter  and  about  SO  or  south,  for  the  bees  to  fix  their  combs  apon. 
22  inches  in  length — tliia  depending  of  B7  reducing  the  carity,  the  heat  is  in- 
couree,  on  the  thickness  of  the  walls,  creased  within,  which  enables  the  bees  to 
The  end  of  these  cylindrical  hives  next  get  on  faster  with  their  cells;  also,  in 
the  apartment  is  dosed  by  a  round  platter  winter,  they  can  be  kept  in  one  division, 
of  pottery  war^  a  little  convex  in  the  and  they  always  choose  the  upper.     In 
middle,  but  the  edges  are  made  flush  with  taking  away  the  honey,  if  the  operator  be 
the  wall,  and  jointed  with  a  luting  of  clay  a&aid  of  the  bees,  he  can  force  them  with 
mortar.     The  external  end  is  also  closed  a  little  smoke  from  brown  paper  into  one 
with  a  similar  covering,  only  having  a  division ;  then,  putting  in  the  slide,  he 
hole  about  the  third  of  an  inch  in  diame-  will  have  it  all  his  own  way. 
ter  for  the  entrance  of  the  bees.     When  "  In  the  lower  division  there  are  two 
the  season  arrives  for  taking  the  honey,  entrances,  one  at  the  bottom  and  the  otLer 
the  fiurmer,  provided  with  a  pan  of  char-  at  the  top,  made  with  an  auger,  having  a 
coal  and  a  wisp  of  dry  straw,  enters  the  slip  of  wood  on  the  inside  to  keep  out  file 
apartment,  opens  the  end  of  the  hive,  mice  :  in  the  upper  part  there  is  but  one, 
and  bums  tlie  straw  ia  small  quantities  which  is  in  the  centre.   They  are  of  course 
at  a  time  so  as  to  produce  a  smoke,  which  made  on  the  opposite  side  of  the  doors :  the 
he  blows  into  the  hive,  taking  care  not  to  space  out  of  which  these  last  were  sawed 
allow  the  straw  to  ignite  for  fear  of  bum-  being  first  filled  up  through   its  whole 
ing  the  bees.     This  process  he  continues  leng^  by  two  glasses  fixed  in  a  movable 
until  the  bees  escape  into  the  open  air.  frame,  gives  the  apiarian  ample  means  of 
He  then,  with  a  sickle,  cuts  away  as  much  observing  the  proceedings  of  his  bees; 
of  the  oomb  &om  the  inner  end  as  he  while,  when  the  doors  are  closed  over  it^ 
wishes,  shuts  up  the  orifice  again,  and  in  the  bees  are  shielded  from  the  light,  and 
a  short  time  the  affiright«d  bees  return,  &om  changes  of  temperatura    The  block 
repair  the  damage  done  to  the  combs,  end  of  the  hive  is  sunk  2^  feet  into  the 
and  proceed  as  usual.  Such  a  plan  might  earth  to  keep  it  firmly  upright,  and  the 
be  adopted  with  us  in  building  garden  top  is  closed  with  zinc,  and  surmounted 
vails — or,  indeed,  a  bee  wall  upon  this  by  a  block  of  wood." 
principle   might   be   built   on    purpose.  The  authority  last  quoted  says,  r^ard- 
Upon  the  principle  before  laid  down  re-  ing  crowding  hives  in  close  bee-bouses, 
garding  the  size  of  hives,  vre  would  sug-  that  it  is  an  erroneous  practice — "  not  that 
geet  for  this  climate  cylinders  of  8  or  9  the  bees  mistake  their  own  home,  but, 
iuches  in  diameter  only;  and  earthenware  when  bent  on  robbery,  they  get  too  eosilr 
cans  might  be  used,  and  built  into  the  to  each  other's  tenements ;  it  also  teniu 
wall,  so  that  their  removal  could  be  effects  to  binder  their  egress  and  ingresf^  by 
ed  without  trouble.  causing  them  t«   come  in  contact  with 
Wtff/iton'i  improMd  Poiiih  Aim.—"  The  their  neighbours.     Close  bee-houses,"  he 
dietinguisbing  feature  in  this  hive,"  says  continues,  "  are  always  objectionable ;  for 
Kr  Wilton,  in  his  excellent  "  Treatise  in  summer  they  harbour  insects  injuri- 
on  the  History  and  Management  of  Bees,"  oua   to  bees;   in  winter  they  are  often 
"  ifl  its  simplicity ;  its  approach,  in  &ct,  to  damp.    An  open  house,  similar  to  fig.  717, 
the   habitations  which  the  bees  instinc- 
tively choose  for  themselves.     It  consists  ^-  7*7- 
of  the  root  end  of  a  spruce  fir,  9  feet  long 
and  3  feet  9  inches  in  circumference,  &om 
which  the  centre  wood  is  hollowed  out^ 
and  the  planks  removed  for  that  purpose 
are  sawn  ofi'  to  within  3  feet  of  the  bot- 
tom.    One  of  tiieee  is  nailed  on  again  at 
the  back;  the  other,  being  divided,  fits 
into  its  place  again  as  on  upper  and  lower 
door.     The  interior,  7  inches  square,  is 

separated  by  a  slide  into  two  compart-  affords  sufficient  protection  from  the  wea- 

ments,  the  roof  of  each  being  provided  ther,  and  shades  the  hives  in  summer,  ex- 

with  four  slips  of  wood,  nailed  north  and  cept  about  the  doorways."    With  all  due 
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deference  to  Mr  Wighton,  who,  we  know,     above.      Indeed  the  tree  may  exist  for 

hcts  studied  the  biatoiy  and  management    ages  after  being  converted  into  a  habits- 

of  the  bee  with  great  aasiduity,  we  think 

that  a  bee-shed  or  shelter  iu  the  rustic  ^.  7G0. 

style  would  be  better  for  them  if  formed 

aain  fig.  748,  (taken from  "Illustrations 

Fig.  7*8, 


of  the  Hives  referred  to  in  the  Practioal 
Bee-Keeper,"    by   3.    Milton.)     In   Mr 

Wighton  B  ^ed  there  must  be  a  perpetual  tion  for  these  industrious  and  profitable 

draught  blowing  through  it ;  while  in  tbe  creatures. 

latt«r,  this  cannot  take  place,  as  the  back  For    this  piirpose  any  tree  is    more 

or  north  side  of  the  died  is  closed  in.  suitable   than  a  fir  j  for  the  eiteriore  of 

Almost  all  bee  managers  disapprove  of  the  trunks  of  all  that  speciee  are  &r  too 

placing  the  hives  in  a  draught,  or  where  regular  and  column-like  for  the  purpose. 

currents  of  air  blow  upon  them,  which  Young't  bee-hive. — This  picturesque  and 

must  be  the  case  in  a  shed  whose  aides  ingenious  bee-hive  is  the  invention  of  Mr 

are  open  all  round.  W.  Young,  late  of  Florence  Court,  Ire- 

Tfaese  hives  are  of  the  kind  called  re-  land,  but  now  of  the  Cape  of  Good  Hope. 

volving  hives,  shown  It  was  sent  as  a  communication  to  "  The 

^'      "           upon  a  larger   scale  Gardeners'  Magazine,"  vol.  viii,  p.  665, 

in  fig.  749,  from  tbe  fi^m  which  the  description  and  sketch, 

^  same     source.       The  fig.  7S1,  are  taken. 

glasses    are   removed  It  is  in  external  appearance  somewhat 

when  full   of  honey,  like  the  Polish  hive,  and  admits  of  the 

and  empty  ones  sub-  honey  being  taken  out  without  injuring 

atituted.       They    are  the  bees. 

alsocoveredwithatop,  "  A  door  opens  in  the  rear,  and  inside 

or  bonnet,   as  shown  is  a  glass  door,  which 

by  those  in  the  shed.  ^'^'  ^^^'            you  can  open  to  take 

In  fig.  750  we  have  attempted  to  show  out  as   many  combs 

ft  variety  of  the  Polish  hive,  internally  as  you  wish.      The 

on   the  same  principle  as  those  before  be^  do   not  swann, 

alluded  to,  but  externally  exhibiting  more  nor    are     they    any 

of  the  grotesque  or  pictorial  character,  trouble     after    being 

which  we  think  such  bee-hives  undeniably  once    put    into    the 

should  have,  more  especially  when  ad-  hive,  which  is  done  in 

mitted  as  objects  of  ornament  in  pidur-  the  same  way  as  with 

esque  gardena      Of  course,  in  such  as  any    other   hive,   by 

profess  to  be  of  a  different  character,  other  f  scenting   the  inad& 

forms  should  be  preferred.    In  atuations  The   ends   are    two 

where  an  old  and  picturesque  tree  exists,  round    boards;    and 

little  harm  will  be  done  to  it  by  convertr  rails  of  wood  are  nailed   to  theae^  and 

ing  it  into  a  Polish  bee-hive,  the  openings  strong  canvass  nailed  round,  leaving  only 

being  made  all  on  one  side,  as  exhibited  the  door.    Two  sli^t  iron  hoops  are 
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nailed  over  the  canvafis,  in  order  to 
strengthen  the  rails — one  going  round  at 
the  top  of  the  door,  and  tibe  other  at  the 
bottom,  BO  that  the  door  is  between  the 
hoops.  Another  piece  of  canvass  is  put 
over  the  first,  and  nailed  all  round  as 
before,  which  makes  the  frame  quite  firm 
and  strong.  Now  brush  the  canvass  all 
over  with  thin  paste  made  of  flour  and 
water,  in  order  to  fill  the  canvass  and 
make  it  stiff,  to  keep  the  paint  from  going 
through  the  first  canvass  next  the  honey ; 
and,  when  dry,  give  two  coats  of  white 
paint  When  the  paint  is  dry,  lay  the 
whole  Bur&oe  over  with  strong  putty,  in 
imitation  of  the  back  of  the  elm,  ash,  or 
any  tree  to  your  fancy.  When  diy,  paiut 
it  as  like  the  colour  as  you  can,  and  stick 
pieces  of  moss  or  lichen  from  the  trees  in 
the  putty.  There  may  be  some  fixture  on 
the  top,  to  throw  off  the  rain.  This  one  has 
a  large  cone  of  the  stone  pine  for  the  bees 
to  light  upon.  The  sticks  are  fixed  cross- 
wise, proceeding  from  the  three  entrance- 
holes  to  each  side  of  the  door  in  the  rear. 
Currant  bushes  are  growing  up  the  two 
sideai,  and  a  few  plants  of  thyme  in  fit)nt 
The  bee-holes  in  the  bark  look  like  key- 
holes, and  they,  being  the  same  colour  as 
in  a  door,  and  painted  like  bark,  are  not 
noticed.  They  have  brass  outside  shuts 
in  cold  weather." 

The  same  correspondent  contributed, 
at  the  same  time,  the  following  descrip- 
tion of  another  bee-hive,  from  which  the 
honey  may  be  taken  without  destroying 
the  bees.  The  preservation  of  liiese 
industrious  insects  demands  of  us  much 
more  attention  than  has  hitherto  been 
bestowed  upon  the  subject  The  practice 
of  destroying  them  is  a  species  of  unne- 
cessary cruelty,  and  in  an  economical 
point  of  view  like  "  killing  the  goose  that 
laid  the  golden  eggs." 

The  following  is  Mr  Young's  descrip- 
tion : — ''  Make  a  square  hive  of  straw  : 
when  at  the  height  of  5  inches,  work  a 
floor  of  the  same  ail  over,  leaving  three 
round  holes  in  the  middle,  about  half  an 
inch  wide,  in  this  way,  **  o  **•  ^^  ^  ^®®" 
hive,  and  fix  a  few  thin  willow  sticks  up 
the  sides  and  top  inside.  Line  the  inside 
with  canvass  fbced  to  the  sticks,  and 
fastened  outside  the  hive.  Fix  a  thin 
board  in  the  mouth  of  the  hive,  making  it 
fit  quite  close  and  tight  llien  make 
three  holes  in  the  middle,  the  same  as 
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before  noticed,  which  lay  over  the  holes 
in  the  division  or  floor.  Then  continue 
making  the  outside  hive  until  high 
enough  to  permit  the  passage  of  the 
other ;  and  leave  a  door  to  open,  to  take 
it  out  and  put  another  in.  Three  sticks 
are  to  be  placed  from  the  bottom  to  the 
holes  in  the  floor,  for  the  bees  to  creep 
up  into  the  upper  hive,  where  it  is  likely 
they  will  first  begin.  When  the  upper 
hive  is  full  of  honey,  take  it  out,  and  put 
in  another,  leaving  always  what  honey  is 
in  the  under  one  for  their  support  When 
you  wish  to  take  the  honey,  set  the 
hive  on  a  dish,  cut  the  fastening  of  the 
canvass  and  sticks,. and  shake  the  hive 
imtil  the  combs  slip  out  on  the  dish; 
then  remove  the  canvass,  and  the  honey 
will  be  clean  and  the  combs  whole.  If 
any  bees  remain  in  the  combs,  brush 
them  off  with  a  feather,  and  they  will  fly 
back  into  the  hive  again.** 

Pillarui*  hive. — Mr  Pillans — rather  dis- 
satisfied with  Nutt's  hives,  as  being  by 

him  considered 
too  hot  for  the 
bees  during  sum- 
mer, and  also  too 
cold  in  winter — 
says, "  This  spring 
I  have  had  some 
boxes  made,"  as 
shown  in  fig.  752, 
"  but  with  hipped 
roofs,  which  look 
much  neater,  and 
are  made  to  turn 
round  on  an  iron 
pin  fixed  in  a 
block  of  wood,  so 
that  when  the  sun 
shines  upon  the 
frx>nt  of  the  box 
in  winter,  it  can  be  turned  round  to  face 
the  north,  which  prevents  the  bees  frx)m 
coming  out  and  perishing  from  cold.** 

Reference :  a  a  height  of  the  frame ; 
b  the  hive ;  e  e  space  between  outer 
and  inner  box,  filled  with  charcoal ; 
d  dd  spaces  made  with  zinc  tubing,  to 
admit  the  bees  from  the  lower  to  the 
upper  hive ;  e  e  spaces  filled  with  char- 
coal ;  /  ditto,  with  the  lid ;  g  space 
for  placing  the  glasses ;  h  the  alighting 
board,  and  aperture  for  ingress  and 
egress ;  i  the  hinges  of  the  lid  ;  k  space 
between  frame,  fiUed  with  charcoal ;  I 
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"  iRDEN  STRncrruREs.  ■ 

The  following  very  judioiouB  remarks 
appeared  latdy  in  a  leading  article  in 
I  "  The     Garden- 

Fig.  7Se.  ere'    Ghrouicle,' 

connection 
f  with  a  critique 
upon  the  bee- 
hives from  Ame- 
rica which  were 
exhibited  in  the 
CrjBtal  Folaoe. 
After  pointii^ 
out  their  defects, 
the  writer  pro- 
ceeds to  indi- 
cate what  he 
coDceivea  to  be 
the  fundamental 
principle  l^ 
which  bee-keep- 
ers ought  to  be  guided,  as  follows ;— "  Anj 
shed  or  otlter  building  will  answer  the 

Fig.  7S7. 


purpose  c 
lowing  cc 


1  apiaiy,  in  which  the  fol- 
lowing conditions  can  be  secured :  lE^ 
Perfect  shelter  to  the  hives  from  the  son 
and  wet ;  2d,  A  firm  place  in  the  gromid, 
and  BO  low  in  height  as  to  be  as  much  as 
possible  under  the  wind,  and  yet  to  admit 
of  the  hives  being  placed  from  IS  to 
20  inches  from  the  ground;  3d,  Free 
access  to  the  back  of  the  hives,  with  an 
aspect  avoiding  the  morning  and  mid-day 
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sun,  but  placed  towards  its  setting ;  4th, 
The  sides  and  back,  if  enclosed,  not  to  be 
fitted  so  close  as  to  prevent  a  free  circu- 
lation of  air  at  all  times  around  the  out- 
side of  the  hives — ^the  door  or  shutters  to 
be  so  contrived  that  thej  can  be  opened 
or  shut  without  the  least  disturbance  to 
the  bees  by  jarring  or  grating ;  5th,  Free- 


dom from  all  rustic  or  other  ornament 
that  can  harbour  spiders  or  other  ene- 
mies ;  6th,  A  place  where  the  bees  are  as 
little  exposed  aa  possible  to  disturbance 
of  any  kind,  more  especially  in  front  of 
the  hives ;  7th,  Not  to  be  placed  on  grass, 
but  to  have  sand  or  fine  gravel  beneath 
it,  extending  at  least  a  yard  in  front*' 


CHAPTER    X. 


DBTAILS    OF    CONSTRUCTION. 


§  1. — GLASS  AND  GLAZING. 

Until  the  repeal  of  the  duty  on  glass  we 
had  few  varieties,  and,  if  we  except  crown 
glass,  still  fewer  fit  for  horticultural  pur- 
poses. Now  we  have  many,  of  which  the 
following  may  be  considered  the  best, — 
-viz.,  British  plate,  patent  plate,  rough 
plate,  patent  rolled  rough  plate,  crown  in 
various  qualities^  British  sheets  Belgian 
sheet,  &a  &o. 

In  regard  to  the  respective  merits  of 
these  glasses,  opinions  are  still  as  much  at 
variance  as  they  have  long  been;  and 
they  are  likely  so  to  continue.  Crown, 
British  sheet,  and  Hartley's  patent  rough 
plate  are  amongst  the  principal  now  in 
iise.  Inferior  sorts  of  crown  and  sheet 
glass  are  manu&ctured,  and  find  their 
way  into  the  market  under  the  denomi- 
nation of  cheap  horticultural  glass.  As 
an  instance  of  this  we  may  state,  that 
there  are  no  less  than  five  qualities  of 
ordinar7  crown  glass,  varying  in  price 
from  £2,  6s.  to  £6,  15s.  per  crate  of 
eighteen  tables ;  and  in  the  case  of  sheet 
glass,  16  oz.  to  the  foot,  even  when  taken 
in  crates,  the  difference  in  price  is  firom 
Is.  to  3^  per  foot ;  of  21  oz.,  from  Is.  3d. 
to  5d. ;  of  26  oz.,  firom  la  6d.  to  6id. ; 
and  of  32  oz.,  from  1&  9d.  to  9d.  per 
superficial  foot.  We  presume  the  quality 
in  each  class  differs  in  a  like  proportion. 
This  requires  to  be  guarded  against 
Opinions  regarding  the  merits  of  British 
sheet,  and  other  modem  improved  kinds, 
have  been,  and  still  are,  very  conflicting. 
Notwithstanding  all  their  presumed  evils 
we  would  be  sorry  to  lose  them,  both  on 
account  of  their  elegance  in  appearance 
and  their  economy  in  use.  There  can  be 
little  doubt  that  insufficient  ventilation 


is  the  principal  cause  of  the  accidents 
that  have  arisen  fi-om  the  use  of  these 
when  of  a  lai^  size ;  for  we  believe  the 
same  efiects  have  occurred  in  glass  of  all 
descriptions  when  used  beyond  the  old 
dimensions ;  and  this  opinion  is  confirmed 
by  the  circumstance,  that  where  they  have 
been  used  of  small  dimensions,  the  scorch- 
ing and  burning  complained  of  have  been 
scarcely  recognisable — at  least  to  a  greater 
degree  than  in  the  glass  formerly  used. 
The  best  quality  of  crown  or  sheet  glass 
will  produce  disastrous  effects  where  ven- 
tilation is  n^lected ;  and  of  course  this 
will  be  more  evident  when  glass  of  infe- 
rior qiLality  is  used — arising  chiefly  &t)m 
unequal  thickness,  undulateMl  surfiM)e,  aud 
n)ecks  and  nebules  existing  in  it.  These 
defects  are  daily  disappearii^  as  the 
manufacture  is  improved— the  more  so 
as  cultivators  are  now  aware  of  the  neces- 
sity of  a  more  abimdant  ventilation.  It 
should  be  borne  in  mind,  that  for  a  hot- 
house  roof,  glazed  with  glass  of  whateTer 
qmality,  in  pieces  1  foot  in  breadth,  and 
possibly  3  or  4  feet  in  length— more 
especially  if  the  laps  be  cross-puttied— 
a  much  greater  amount  of  artificial  venti- 
lation will  be  required,  than  in  the  case  of 
another  roof  glazed  with  the  same  quality 
of  glass  6  inches  by  4  inches ; — as  in  the  lat- 
ter, however  thoroughly  it  may  be  kept  m 
repair,  air  is  admitted  through  the  laps  to 
an  extent  greater  than  is  generaUy  sap- 
posed.  The  same  cause  produces  another 
effect,  namely,  condensation — and  this 
often  to  excess — firom  the  same  amount  of 
evaporation  from  within.  In  roofis  glased 
with  small  glass,  and  with  inntunerable 
laps,  this  condensation  is  allowed  to 
escape  to  the  exterior  sur&oe ;  whereas, 
in  the  case  of  laiige  panes  being  used,  the 
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means  of  escape  are  greatly  lessened 
Early  morning  ventilation  is  of  great 
importance,  whateyer  mode  of  glazing 
be  adopted ;  and  it  is  probably  the 
lesson  taught  us  by  the  scorching  and 
burning  complained  of  that  has  diiected 
that  attention  to  ventilation,  not  only 
during  the  day,  but  during  the  night 
also,  which  has  led  of  late  years  to  a  more 
perfect  study  of  that  important  subject 
In  all  such  houses  as  are  built  upon  the 
best  principles,  and  glazed  with  large- 
sized  panes,  let  the  glass  be  what  it  may,  a 
constant  eystem  of  ventilation  must  be 
maintained  during  both  day  and  night ; 
and  where  this  is  duly  attended  to,  we 
doubt  not  all  the  evils  of  burning  and 
scorching  will  disappear. 

Notwithstanding  all  this,  it  behoves  us 
to  be  upon  our  guard  against  an  inferior 
quality  of  glass  ;  and  this  object  is  first 
secured  by  dealing  with  respectable  {not 
cheap)  firms  in  our  purchases :  and,  second- 
ly, to  exercise  our  own  judgment  by  ap- 
plying some  of  the  many  tests  by  which 
the  quality  of  glass  may  be  determined, 
and  of  which  the  following  may  be  given 
as  one  both  simple  and  certain  :  Take  a 
square  of  glass  and  hold  it  up  to  the  sun, 
so  that  the  light  passing  through  it  may 
£edl  on  a  white  srurface— a  sheet  of  paper, 
for  example — carrying  the  glass  from  a 
distance  of  a  few  inches  to  8  or  10  feet 
If  any  bright  or  luminous  spots  or  stripes 
are  shown  on  the  white  surface,  it  is  un- 
safe to  use,  and  should  be  rejected.  This 
test  should  be  made  by  presenting  both 
sides  of  the  glass  to  the  sun  alternately. 
Although  to  inadequate  ventilation  may 
be  chiefly  traced  the  evils  complained  of, 
it  may  not  be  uninteresting  to  glance  at 
some  of  the  other  causes  to  which  these 
evils  have  been  attributed;  and,  first, 
because  we  think  there  is  a  good  deal  in 
the  aigument,  we  may  state  that  Dr  Lind- 
ley  was  of  opinion  that  the  angle  the  roof 
may  be  placed  at  has  a  good  deal  to  do 
with  the  evils  discovered  in  the  use  of 
sheet  glass,  as  at  first  manu&ctured,  as 
well  also  as  of  its  variability  in  quality. 
Regarding  the  first  of  these  he  says,  in 
«  The  Gardeners'  Chronicle  : "— "  If,  for 
instance,  the  roof  forms  such  an  angle 
that  the  sun  can  strike  it  perpendicularly 
near  the  middle  of  the  day,  at  the  season 
when  the  leaves  are  young  and  tender,  an 
efiect  may  be  produced  by  the  rays  of 


light,  however  imperfectly  concentrated 
by  the  irregular  lenses,  which  efiect  would 
not  be  produced  by  the  same  glass  placed 
at  another  angle  of  elevation,  as  plants 
may  be  entirely  out  of  the  foci  of  the 
lenses.  Hence  it  will  foUow  that  in  one 
case  its  use  will  be  condemned,  while  in 
another  it  may  be  found  satisfactoir." 

HhQ  same  authority  last  quoted  thus 
explains  part  of  the  process  of  manufiic- 
ture :  ''  From  the  way  in  which  sheet 
glass  is  made,  it  must  necessarily  have  nu- 
merous concavities  and  convexities,  some 
of  which,  or  manv,  as  the  case  may  be, 
have  the  power  of  concentrating  the  rays 
of  light  enough  to  bum  the  leaves  of 
plants.  The  process  of  splitting  and  flat- 
tening cylinders,  whose  exterior  circum- 
ference is  ^  of  an  inch  greater  than  the 
inner,  must  cause  such  irregularities  to 
occur,  with  whatever  degree  of  care  the 
flattening  is  conducted.  If  sheet  glass 
were  simply  irregular,  or  wavy,  or  uneven, 
its  thickness  being  uniform,  this  concen- 
tration would  not  take  place;  but  its 
thickness  is  so  variable,  from  the  efiects  of 
*  cockling,'  that  it  may  be  compared  to  a 
layer  of  meniscus  lenses  or  spectral  glasses 
fused  together;  and  these,  from  their 
large  size,  and  the  small  difference  be- 
tween the  diameter  of  their  inner  and 
outer  curves,  will  have  long  foci.  When 
the  cylinder  is  spread  open  into  a  flat 
sheets  the  two  sur&ces  become  of  equal 
width,  the  glass  adjusting  itself  by  the 
expansion  of  the  inner  or  smaller  sur£Bu>e^ 
and  by  the  contraction  of  the  outer  or 
larger  sur&ce.  In  this  operation  is  formed 
what  the  manufitcturers  call  'cockles,' 
producing  that  uneven  puckering  appear- 
ance which  is  the  peculiar  characteristic 
of  sheet  glass.  Of  these  cockles  some  are 
circular,  and  form  lenses  of  considerable 
power.  It  is  said,  indeed,  that  the  effect 
of  burning  is  observed  far  beyond  the 
focus  of  any  possible  lens  in  the  glass; 
but  this  is  a  mistake,  as  will  be  readily 
seen  by  watching  the  luminous  spots 
formed  on  leaves  beneath  sheet  glass  in  a 
bright  sun." 

The  process  of  flattening,  as  carried  on 
a  number  of  years  ago,  was  thus  per- 
formed :  The  cylindrical  glass  or  "muff" 
being  cut  longitudinally  down  the  middle, 
was  then  placed  in  a  heated  oven,  the  bot- 
tom of  which  was  as  nearly  level  and 
smooth   as  possible,  as  upon   this,  we 
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think,  yery  much  depended  the  equality 
of  one  of  its  surfaces  at  least     When  the 
glass  was  sufficiently  heated,  the  edges 
were  gradually  separated  until  it  lay  flat 
on  the  floor  of  the  oven ;  the  workman 
then  flattened  the  upper  surface  by  pass- 
ing a  wooden  block  attached  to  a  long 
handle  over  it  backwards  and  forwards, 
until  it  was  flattened  to  his  mind.     From 
this  it  will  readily  be  seen  how  very 
liable  the  glass  was  to  be  of  an  uneven 
surfisuie ;  and  if  the  glass  got  heated  so 
much  as  to  become  softened,  it  came  out 
of  the  oven  in  very  considerable  ridgea 
The  least  imevenness  in  the  floor  of  the 
oven  would  cause  either  concave  or  con- 
vex undulations,  which  is  the  ground- 
work of  one  species  of  lenses ;  while  the 
ridges  produce  those  which  run  in  paral- 
lel lines,  on  account  of  their   greater 
thickness,  in  a  wc^  somewhat  analogous 
to    that  described    by  Mr  Spencer    of 
Bowood,  who  had  recourse  to  painting 
his  overlaps  on  the  outside,  as  he  found 
the  leaves  under  the  laps  to  be  burnt  in 
continuous  lines  exactly  corresponding 
with  the  laps.    This  also  agrees  with  the 
observations  of  Mr  Worall  in  "  Garden- 
ers' Chronicle,"  who  says — "  I  have  four 
more  or  less  distinctly  scorched  parallel 
lines  running  horizontally  from  west  to 
east  (action  p.  m.)  and  separated  by  dis- 
tances of  3  to  5  inches,  and  these  all  the 
eflects  of  one  square,  and  nothing  more 
than   slight   transverse   undulation,    in 
conjunction    with    latitudinal    cunifor- 
mity,  appears.    This  line  begins  at  the 
side,  and  runs  the  whole  length  of  the 
square."     All  this  is  now  changed,  and 
in  place  of  the  bottom  of  the  kiln  be- 
ing used  for  the  purpose  of  flattening, 
polished  sandstone,  and  latterly  polished 
plates  of  glass,  have  been  used  for  that 
purpose ;  and  for  the  purpose  of  dimin- 
ishing the  chance  of  injury  to  the  glass 
in  removing  it  from  the  flattening  plate 
to  the  annealing  pit,  these  plates  are 
placed  on  frumes  mounted  on  wheels,  and 
travelling  on  iron  rails  to  the  place  where 
they  are  piled  on  edge  to  be  annealed ; 
and    '^ cockling"    has   in    consequence 
almost  disappeared.     Although  it  still 
takes  place  sometimes  from  minute  par- 
ticles of  dust  getting  under  the  glass,  that 
faulty  for  all  practical  purposes,  may  be 
considered  extinct;  but  the  radical  de- 
fect of  sheet  glass — the  want  of  parallel- 


ism in  the  two  surfaces,  which  gives  it  a 
blurred  appearance  even  in  very  good 
qualities  —  still  remains,  and,  we  are 
afraid,  never  can  be  remedied,  because  it 
is  a  necessary  consequence  of  the  method 
of  manufacture. 

Hartley  s  patent  rough-plate  glass,  one- 
eighth  of  an  inch  in  thickness,  and  weigh- 
ing nearly  30  ounces  to  the  superficial 
foot,  has  been  recommended  for  conserva- 
tory and  hothouse  roo&,  and  is  said  to  be 
exempt  from  the  bad  effects  complained 
of  in  the  common  sheet  glass.   This  glan 
is  strongly  recommended  by  Dr  Lindley, 
who  says — ''This  glass  is  prepared  by 
rolling,  which  deHrcyt  transpareafy  wscA- 
out  diminishing  translucent^.    It  is  slightly 
rough   on   the    surface,  which  has  the 
important  effect  of  dispersing  the  sun's 
rays  instead  of  concentrating  them.    The 
roughness,  however,  renders  it  less  agree- 
able to  the  eye,  and  would  make  it  objec- 
tionable for  the  perpendicular  sides  of 
glass  houses.    It  renders  a  shade  super- 
fluous in  summer ;  and  we  do  not  expect 
that  it  will  intercept  any  material  amount 
of  light  in  winter.    We  believe,  indeed, 
that  light  passes  through  it  as  freely, 
though  not  so  directly,  as  through  trans- 
parent glaje».     The  mere  fact  of  its  render- 
ing a  '  shade ' — one  of  the  worst  of  the 
gardener  s  nuisances— imnecessary,  gives 
ihQ  'patent  rough-plate  glass'  a  great 
value  in  our  eyes." 

As  to  its  fitness  for  houses  to  be  early 
forced,  its  utility  is  not  as  yet  fully  con- 
firmed ;  and  it  is  even  probable  that  of  it 
there  may  also  be  good  and  bad  qualities, 
as  well  as  of  the  various  kinds  of  sheet 
glass.    How  far  it  may  be  beneficial  for 
the  roo&  of  glass  houses  and  pits  during 
winter,  when  all  the  light  we  can  possibly 
obtain  in  a  dark  and  cloudy  climate  is 
required,  is  also  as  yet  not  quite  folly 
determined;   but  during    the    heat  of 
summer,  in  consequence  of  the  subdued 
light  passing  through  it,  we  have  always 
found  plants  thrive  under  it  better  than 
under  that  which  is  more  transparent 
It  may  be  procured  not  only  in  large 
pieces,  but  also  of  great  thickness  and 
strength,  and  has  been  used  in  plates 
5^  feet  long  by  4  feet  in  breadth,  and 
f  ths  of  an  inch  in  thickness,  in  the  gar- 
den of  Josiah  Wilson,  Esq.,  Stamford 
Hill,  where  it  has  given  the  greatest  satifl- 
faction.    The  roof  upon  wluch  it  is  used 
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is  cuirilinear,  and  these  immense  plates 
of  glass  are  bent  to  the  necessary  curve. 
There  is  very  little  interruption  to  the 
lights  as  none  of  the  framework,  which  is 
very  slight,  is  nearer  than  4  feet.  The 
light  within  is  as  clear  as  in  the  open 
air,  while  the  glare  of  the  sun's  rays  is 
intercepted  so  that  no  bad  effects  are 
experienced  by  scorching. 

At  the  time  the  large  tropical  conser- 
vatory at  Kew  was  building,  the  glass 
question  was  then  engrossing  the  atten- 
tion of  all  concerned  in  ho&ouse  build- 
ing, and  scientific  men  began  to  turn 
their  attention  so  much  to  the  subject 
that  the  glass  for  this  very  structure 
formed  the  text  of  a  very  interesting 
paper  read  by  R.  Hunt,  £^.,  before  the 
British  Association.  And  soon  after- 
wards we  find  that  the  Commissioners 
of  Woods  and  Forests,  at  the  sugges- 
tion of  Sir  William  Jackson  Hooker 
and  Dr  Lindley,  applied  to  that  gentle- 
man  to  ascertain  ''  if  it  would  be  possible 
to  cut  off  these  scorching  rays  by  the 
use  of  a  tinted  glass  which  would  not  be 
objectionable  in  its  appearance."  After  an 
elaborate  series  of  experiments,  Mr  Hunt 
determined  that  a  glass,  coloured  of  a 
pale  yellow-green,  by  means  of  oxide  of 
copper,  gave  the  most  satis&ctory  results. 
The  absence  of  the  oxide  of  manganese, 
commonly  employed  in  the  manufiujtm'e 
of  sheet  glass,  is  insisted  on — ^it  having 
been  found  that  glass,  into  the  composi- 
tion of  which  manganese  enters,  will, 
after  exposure  for  some  time  to  intense 
sunlight^  assume  a  pinky  hue,  and  any 
tint  of  this  character  would  completely 
destroy  the  peculiar  properties  for  which 
the  glass  is  chosen.  In  fact,  the  experi- 
ments of  Mr  Hunt  do  little  more  than 
lead  us  back  to  the  days  when  good 
crown  glass  of  a  greenii^  hue  was  in 
high  repute  for  hotibouse  roofiu  In  the 
experiments  made  on  radiant  heat,  some 
years  ago,  by  Melloni,  he  discovered  that 
the  colorific  rays  were  nearly  all  obstruct- 
ed by  the  green  Italian  glass  used  in  his 
country,  for  almost  all  ordinary  purposes. 
F«,mlll  thiB.  it  would  app^L?gl«88 
havmg  a  greenish  tinge  is  the  most 
suitable  for  hothouse  purposes,  so  far  as 
mere  colour  is  concerned.  On  a  subject 
of  so  much  importance  as  this— and  we 
hold  the  colour  of  glass  to  be  so--other 
opinions  should  be  brought  to  bear  on 


the  matter  also.  The  theory  laid  down  by 
DrDaubeny,  in  the  "Philosophical  Trans- 
actions" for  1836,  and  corroborated  by 
M.  Decaisne,  is  worthy  of  attentive 
perusal — as  are  the  experiments  made 
by  Dr  Homer  of  Hull,  who  recommends 
violet-coloured  glass,  as  not  only  affording 
a  partial  shade,  but  as  transmitting  a 
light  which  possesses  a  subtle  action  in 
exciting  vegetation,  and  proving,  as  he 
says,  in  all  respects  an  admirable  auxi- 
liary to  the  artificial  heat  and  moisture 
necessarily  employed  in  culture.  The 
best  paper,  however,  we  have  read  on 
this  subject  is  that  by  R.  Hunt,  Esq., 
already  referred  to,  and  published  at 
length  in  "  The  Gardeners'  Chronicle,"  to 
which  we  refer  our  readers. 

From  this  paper  it  appears  that,  by 
the  use  of  red,  blue,  and  yellow  glasses,  of 
peculiar  kinds,  we  may  so  far  alter  the 
natural  condition  of  the  plants  as  to  free 
them  from  one  or  more  influences,  whilst 
the  third  is  brought  more  decidedly  into 
action.  Mr  Hunt's  experiments  have  led 
him  to  conclude,  that  *^  red,  blue,  and 
yellow  media  are  suitable  to  all  the 
conditions  necessary  for  producing  the 
following  results : "  First,  "  light  which 
has  permeated  yellow  media  "  was  found, 
in  almost  all  cases,  to  have  the  effect  of 
preventing  the  germination  of  seeds;  and 
in  the  few  cases  forming  this  exception, 
the  young  plants  soon  perished.  Mr 
Hunt  concludes  that  this  is  owing  more 
to  the  action  of  the  heat  rays  than  to 
the  light.  He  conjectures,  however,  that 
although  the  luminous  rays  may  be  inju- 
rious to  vegetation,  (which,  no  doubt, 
they  are,)  and  the  early  stages  of  vegeta- 
tion, they  are  essential  in  after  growth, 
particularly  in  forming  woody  fibre. 
Secondly,  "  light  which  had  permeated  red 
media "  is  not  unfavourable  to  germina- 
tion, if  the  seeds  be  kept  si^ciently 
moist)  to  make  up  for  the  increased 
evaporation.  The  plants,  however,  assume 
a  sfckly  appearance,  and  become  partially 
etiolated,  showing  that  the  production  of 
chlorophyl  is  prevented."  And  another 
important  &ct  has  been  proved — ^namely, 
that  plants  bend  themselves  as  much 
from  red  light  as  they  bend  towards 
white  light  in  ordinary  houses.  To  this 
another  interesting  circumstance  may  be 
added,  that  plants  in  a  flowering  state 
continue  much  longer  in  bloom  under 
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the  influence  of  red  light  than  under  any 
other.  Thirdly,  "  light  which  has  per- 
meated blue  media.''  The  rays  thus  sepa- 
rated from  the  heat  and  the  light  rays, 
which  are  regarded  by  Mr  Hunt  as  a  das- 
tinct  principle,  for  which  he  has  '^proposed 
the  name  of  Actmism,  have  a  power  of 
acceleratmg,  in  a  remarkable  degree,  the 
germination  of  seeds,  and  the  growth  of 
the  young  plant  After  a  certain  period, 
varying  with  nearly  every  plant  upon 
which  experiments  have  been  made,  these 
rays  became  too  stimulating,  and  growth 
proceeds  rapidly,  without  the  necessary 
strength.  When  this  is  perceived,  the 
removal  of  the  plant  into  the  yellow  rays, 
or,  which  is  better,  into  light  which  has 
permeated  an  emerald  green  glass,  acce- 
lerated the  deposition  of  carbon,  and  the 
consequent  formation  of  woody  fibre  pro- 
ceeds in  a  very  perfect  manner." 

Such,  says  Mr  Hunt,  are  the  conditions 
and  results  of  his  experimenta  So  much 
for  the  colour  of  glass. 

In  regard  to  the  charges  brought 
against  British  sheet  glass,  on  accoimt  of 
inequality  in  thickness,  undulation  of 
sur&ce,  ^c,  we  must  admit  that,  for  a 
time  after  its  being  first  brought  into 
use,  there  was  great  cause  for  complaint 
This  is,  however,  now  much  less  the  case, 
as  the  article  is  of  a  superior  manufac- 
ture. The  evils  here  referred  to  arose 
from  the  convex  parts  forming  lenses, 
by  which  the  rays  of  the  sun  became 
concentrated  at  a  distance  from  the 
under  surface  of  the  glass,  proportioned  to 
the  convexity  and  diameter  of  the  part. 
These  defects  were  found  to  exist,  to 
a  veiy  serious  extent,  in  the  laige  con- 
servatory of  the  Botanical  Society  of 
London,  although  great  care  was  taken 
by  the  curator,  Mr  Mamock,  who  states 
the  foUowing  interesting  particulars;  and, 
coming  from  such  authority,  they  merit 
especial  attention : — 

*'  In  many  instances,"  he  says,  "  the 
concentration  of  the  rays  only  occurs  at 
the  floor  of  the  house;  and  miJcing  allow- 
ance for  the  oblique  direction  of  these 
rays,  the  distance  frx)m  the  glass  is  in 
many  cases  not  short  of  40  feet.  Many 
others,  again,  are  the  products  of  much 
smaller  convexities,  and  the  rays  frx)m 
these  concentrate,  of  course,  at  various 
distances  in  the  neighbourhood  of  the 
under  sur&ce  of  the  glass.    Thus,  it  will 


be  readily  understood,  must  the  whole 
interior  of  the  glass  house,  glazed  with 
inferior  sheet  glass,  consist  of  an  atmo- 
sphere filled  with  a  multitude  of  concen- 
trated rays,  proportioned  in  number  to 
the  undulations  on  the  surfitce  of  the 
glass,  meeting  and  crossing  one  another 
in  every  possible  direction,  from  within 
a  few  inches  of  the  glass  to  the  distance 
which  we  have  ali^ady  stated  of  fleet, 
or  more.  It  is  also  worthy  of  remark, 
and  it  is  important  in  a  practical  pdnt 
of  view,  that  the  laiger — that  is,  the 
broader  the  convex  parts,  the  less  injury 
do  they  commit — for  the  two  following 
reasons :  First,  that  when  the  convex  part 
or  lens  in  the  glass  is  several  inches  in 
diameter,  and  not  much  raised,  the  rays 
of  the  sun  cannot  meet  through  this 
form  but  at  a  considerable  distance  from 
the  glass;  and,  secondly,  in  proportion 
as  the  concentration  of  the  rays  is  distant 
from  the  glass,  so  in  like  manner  does 
the  focus,  or  point  at  which  they  meet  ac- 
quire motion.  Hence,  except  upon  broad- 
leaved  plants — such  as  camellias,  orange 
trees,  vines,  pines,  peaches,  and  similar 
plants,  upon  which  injuiy  is  inflicted, 
owing  to  the  breadth  of  the  leaves  and 
the  time  required  for  the  concentrating 
point  to  travel  over  their  surface— -the  evil 
is  seldom  much  felt ;  and  if  the  leaves  are 
small,  these  distant  rays  do  no  damage 
whatever — ^that  is,  unless  the  glass  be  of 
the  very  worst  possible  quality. 

"  It  will,  however,  be  very  properly 
inferred  from  what  we  have  stated,  that 
the  matter   is  very  different  with  the 
smaller  undulations,  when  the  house  ia 
used  for   forcing,    and    the   leaves  are 
necessarily    near  the    glass.      In   such 
cases  it  is  impossible  that  mischief  should 
not  occur ;  and  this  will  be  the  case  in 
defiance  of  skill  or  care,  however  applied, 
unless  the  best  glass  has  been  employed. 
When  horticultural  erections  are  raised 
for  early  forcing,  and  the  Britidi  sheet 
glass  is  lUsed,  it  would  seem  prudent  to 
construct    the   trellis  upon    which  the 
plants  are  trained  at  a  greater  distance 
from  the  glass  than  that  at  which  it  is 
usually  placed.     It  is  also  well  to  bear 
in  mind  that  wavy  glass,  with  its  surfiioe 
much  undulated,  refracts  a  portion  of  the 
lights  which,    by  smooth   and  superior 
glass,  would    be   transmitted    into  the 
house  for  the  benefit  of  the  plants." 
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ComAorijaUed  glast. — ^This  glass  was 
brought  into  notice  a  few  years  ago  by 
Mr  Apsley  Pellatt^  who  describes  it  to  be 
both  stronger  and  better  calculated  to 
present  the  drip  by  reason  of  the  rain 
entering  between  the  laps,  and^  at  the 
same  time,  lessen,  if  not  wholly  remedy, 
the  formation  of  globules  from  condensed 
steam  on  the  under  side  of  the  roof, 
which  is  known  to  form  lenses,  and  to 
cause  serious  injury  to  the  leaves  of  the 

?lants.  This  glass  is  of  an  arched  form, 
inches  broad  and  20  inches  long.  A 
roof  glazed  with  this  arched  or  cor- 
roboranted  glass  would  haye  a  very 
novel  appearance,  somewhat  resembling 
a  roof  of  corrugated  iron.  This  glass 
being  of  moderate  and  uniform  thick- 
ness, and  being  periscopic,  has  no  ten- 
dency to  burn  the  plants  placed  under 
it»  nor  to  reject  the  sun*s  rays  at  any 
angle  of  impingement  A  roof  glazed 
wiUi  it  to  a  certain  extent  becomes  a 
modification  of  a  ridge-and-furrow  one. 
This  form  of  glass  requires  the  sashes 
to  be  made  expressly  on  purpose,  at 
least  the  astragals  must  be  of  a  different 
form  from  those  in  ordinary  use. 

Polishsd  tkiei  plate  gUus^  we  appre- 
hend, will  be  found  inapplicable  to  the 
roo&,  at  least  of  horticultural  erections, 
for  reasons  apart  from  the  enormous  ex- 
pense. It  is  an  established  law  that  light 
is  transmitted  through  glass  in  exact 
proportion  to  the  angle  at  which  it  fidls 
on  the  surfiEU)e.  At  45^  it  is  found  that 
exactly  half  the  light  passes  through,  and 
the  other  half  is  reflected  off  at  the  same 
an^  into  the  air.  We  apprehend  that 
heat  fellows  the  same  law ;  and  when  we 
come  to  very  acute  angles,  total  reflection 
takes  place,  and  this  occurs  with  thick 
^ass  at  a  laiger  angle  than  it  does  with 
the  glass  commonly  used. 

BtmdTs  patent  glau  liTis.—- The  follow- 
ing description  and  illustration  will  ez- 
ploLn  this  invention.  About  half  an  inch 
of  the  opposite  sides  of  a  flat  sheet  of 
glass,  of  any  dimension  that  may  be  de- 
sired, are  bent  upwards  until  they  form 
a  flange  nearly  at  right  angles  to  the 
plane  of  the  glass,  and  about  half  an 
inch  deep  of  the  section.  The  ends  are 
made  of  unequal  breadths  between  l^e 
flanges,  so  that  the  narrow  end  of  one 
tile  may  go  easily  within  the  flanges  of 
the  broad  end  pf  another,  as  shown  in 

VOL.  I. 


Fig.  758. 


fig.  758.  The  tiles  are  placed  in  rows 
along  the  roo^  the  narrow 
end  downwards,  the  wide  end 
upwards,  resting  on  a  purlin 
of  small  dimensions,  between 
the  principal  rafters:  the 
lower  ends  of  the  second  row 
of  tiles  are  placed  within  and 
above  the  upper  and  wide 
ends  of  the  fint  row,  with  a 
lap  of  half  an  inch  :  the  ad- 
jacent flanges  of  each  pair 
of  tiles,  which  are  fi:t>m  a 
quarter  to  half  an  inch  apart, 
are  then  covered  with  a  metal  hollow 
bead,  screwed  down  at  one  end  to  the 
purlin  below,  the  crown  of  the  bead  being 
filled  with  putty  before  it  is  put  on. 

The  saving  effected  in  the  first  con- 
struction of  the  roofs  of  hothouses  or 
conservatories,  by  using  this  tile  in  place 
of  the  usual  sashes,  is  firom  10  to  15  per 
cent,  taking  glass  of  similar  strength  in 
both  cases.  The  sashes,  as  in  or^nary 
construction,  are  entirely  dispensed  with, 
and  the  rafters  need  not  be  placed  nearer 
each  other  than  6  feet,  rendering  the 
roof  more  open  and  light 

The  ptirlin  or  small  cross-rafter,  upon 
which  the  ends  of  the  tiles  rest,  affords 
an  excellent  means  of  catching  the  mois- 
ture, condensed  upon  the  inner  sur&ce 
of  the  glass,  into  a  rone  or  groove  cut  out 
of  the  upper  side  of  the  ra^r,  and  lined 
with  thin  marine  metal,  and  which  Mis 
into  a  pipe  trained  down  one  of  the 
rafters.  Dripping  of  moisture  from  the 
roof  is  thus  prevented. 

Keeping  out  of  view  the  saving  effected 
in  the  first  cost  of  roo&  for  horticul- 
tural purposes  by  using  these  tiles,  the 
following  very  desirable  objects  are  at- 
tained:— 

First,  No  timber  on  the  roof,  with  the 
exception  of  part  of  the  cope  of  the  ridge 
beam,  is  exposed  to  the  weather. 

Second,  No  putty  is  exposed :  the  putty 
used  is  covered  by  the  metal  bead. 

Third,  No  paint  is  required,  and 
consequently  the  continually  recurring 
repairs  or  renewal  which  putty  and 
paint  need  every  second  or  third  year 
are  altogether  avoided. 

FourSi,  The  roof  is  nearly  air-tight, 
and  must  therefore  render  the  heating 
more  effective,  and  consequently  econo- 
mical,  as  no  part  of  it  is  wasted  by  escape. 

3y 
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Ventilation  at  will  is  insured  by  simple 
and  effective  openings  at  the  ridge. 

This  very  elegant  mode  of  glazing  we 
have  seen  exemplified  in  various  places, 
and  are  glad  to  find  that  Mr  Russell, 
who  is  at  the  head  of  the  glass  trade  in 
Scotland,  is  very  actively  employed  in 
erecting  hothouses  upon  this  principle. 
We  believe  the  idea  to  be  quite  original 
to  its  inventor,  although  it  very  closely 
approaches  the  mode  of  roofing  with  tiles 
practised  by  the  Romans,  and  described 
by  Borgnis  in  "  Traits  de  Construction," 
specimens  of  which  are  still  to  be  seen 
in  Rome.  The  hothouses  at  Alva  and 
at  Tester  are  good  specimens  of  Mr 
RusselFs  principle,  and  we  believe  he  has 
covered  several  public  buildings  in  the 
same  way. 

Various  modes  of  gUnsing,  —  Glazing 
without  overlaps  was,  we  believe,  first 
brought  into  notice  by  Mr  Snow  of 
Swinton.  The  advantages  of  this  plan 
are  "  greater  neatness,  durability,  econo- 
my, and  cleanliness,  as  well  as  a  fi:'eer 
admission  of  light"  For  this  purpose 
the  glass  is  cut  with  perfectly  straight 
edges,  which  are  brought  together,  edge 
to  edge,  instead  of  being  overlapped,  as 
in  ordinary  glazing.  T^  plan  appears 
to  be  a  great  improvement^  when  large 
squares  of  strong  thick  glass  are  used. 
The  loss  sustained  by  breakage,  in  conse- 
quence of  the  expansion  of  water  by 
frost,  which  is  so  general,  unless  the  laps 
are  carefully  puttied  and  kept  in  the  b^t 
state  of  repair,  is  avoided.  Again,  whether 
the  laps  be  puttied  or  not,  a  considerable 
amount  of  light  is  obstructed,  which  is 
completely  obviated  by  this  mode  of 
glazing.  Should  any  individual  pane  get 
broken,  it  does  not  affect  the  others,  as 
each  is  independent  of  the  next.  There 
appears,  however,  to  us  a  difficulty  in  the 
great  nicety  required  in  cutting  llie  pane 
to  be  inserted,  so  that  it  shall  fit  exactly 
with  those  above  and  below  it ;  for  on  the 
correctness  of  this  joining  the  principal 
merits  of  the  plan  depend.  We  have 
tried  this  mode  of  gl^ng,  and  think 
highly  of  it^  on  account  of  its  more  elegant 
appearance,  and,  strange  as  it  may  appear, 
its  almost  total  absence  of  drip. 

As  it  has  been  calculated  that  10  out 
of  every  60  feet  of  glazing  are  taken  up 
with  laps,  choked  with  dirt  or  green 
muscous    matter,    and   from  18  to  20 


feet  with  unnecessarily  large  rafteiB 
and  astragals,  glazing  upon  Snow  s  prin- 
ciple, and  using  astragals  of  moderate 
breadth  and  increased  depth  in  fixed 
roofe,  will  greatly  remove  this  eviL  It 
is  iiseless  to  talk  of  rendering  the  houae 
air-tight  by  dose  glazing;  whether  by 
this  means  or  by  using  large  sqnareB, 
and  fixing  them  with  l^en  laps,  as  in 
the  Royal  Garden  at  Frogmore.  Venti- 
lation, properly  applied,  will  overcome 
all  this,  let  the  glazing  be  as  tight  as 
possibla 

Glazing,  without  fore  putty— that  is, 
dispensing  with  the  covering  of  putty 
usually  hud  over  the  edges  of  the  glass 
in  the  rebate — has  been  found  an  im- 
provement in  some  cases.  When  the 
glass  is  laid  in  the  bed  of  putty  in  the 
rebate,  and  firmly  pressed  down,  leaving 
the  laps  one-eightii  of  an  inch  broad, 
instead  of  covering  with  putty  in  the 
usual  manner,  lay  on  two  coats  of  good 
stiff  white-lead  painty  about  a  quarter  of 
an  inch  in  breadth,  along  both  sides  of 
the  squares,  which,  when  dry,  will  keep 
the  glass  as  firmly  in  its  place  as  the 
usual  mass  of  putty  applied  to  the  upper 
sides  of  the  squares.  This  mode  is  of  use 
in  glazing  metallic  roofe  more  than 
wooden  ones,  as  the  absence  of  putty 
allows  expansion  to  go  on  more  freely, 
and  thereby  saves  the  breakage  of  glass 
from  that  cause.  The  paint  should  be 
renewed  annually ;  and  if  attended  to  in 
this  respect,  the  roof  will  be  more  free  of 
drip  thiEui  in  the  ordinair  method  of 
glazing. 

Much  too  little  attention  has  hitherto 
been  paid  to  glazing,  and  we  fear  the  re- 
duction in  cost  will  not  amend  this  defect 
Glass  should  never  be  cut  too  laige— that 
is,  fit  tightiy  between  the  astragals,  be- 
cause the  latter  are  apt  to  swell  when  wet, 
and  the  glass,  being  non-elastic,  is  sure  to 
be  broken.  If  too  hard  glazed,  (as  the 
phrase  is,)  any  violent  concussion,  sudi  as 
carelessly  pulling  down  or  drawing  up 
the  sash,  will  produce  the  same  e^ct 
Each  square  should  have  nearly  one-ei^th 
of  an  inch  play  be(;ween  the  sash-baza 
Another  evil  is  in  bedding  the  squares  so 
that  both  sur&oes  do  not  touch  each  other 
at  the  overlaps ;  this  is  often  done  through 
want  of  skOl,  and  often  intentionally,  to 
allow  a  greater  depth  of  putty  in  the  lap- 
Now,  it  were  better  they  were  not  cra»- 
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puttied  at  all  tliaii  to  have  too  much    grooTea  on  Uieri^t  hand  sides  are  deeper 

placed  between  the  laps,  as,  after  a  time,     than  those  on  the  hh,  which  fiwilitates 

it  iaUs  out,  aiid  the  thicker  the  body 

is  the  more  likely  is  this  to  happen.  ^' 

The  putty  cannot  be  too  thin  for  this  I 

purpose,  and  indeed  it  is  question-  I 

able  whether  a  little  p^nt  would  I 

not  be  a  good  substitute.  I 

We  are  not  advocates  for  lai^ge  I 
squares  of  glass  unless  for  oon-  i 
Berratories  and  houses  of  the  | 
first  order ;  and  in  large  establish- 
mente  several  sizes  shoidd  be  used  the  introduction  of  the  glass.  When 
For  vineries,  peaoh-houses,  &c,  moder-  the  squares  are  properly  arranged,  the 
ately  sized  squares  should  be  employed  ;  space  between  the  glass  and  the  top  of 
and  for  pits  and  less  pretending  struo-  the  groove  is  filled  with  putty,  which, 
turee,  panes  of  one-half  that  size,  as  the  although  in  a  very  small  body,  is  per- 
fractured  squares  of  the  former  will  out  fectly  sufficient  to  answer  the  purpose  of 
down  to  repair  the  latter.  The  glass  keeping  the  squares  in  their  proper  places, 
should  be  chosen  fiat,  so  that  each  pone  and  ako  for  excluding  the  wet  This 
may  fit  close  to  the  other  i  and  previous  mode  of  glazing,  and  at  the  same  time 
to  glatdug  a  new  sash,  they  should  be  first  of  puttying  the  laps,  is  no  doubt  both  the 
fitted  in  to  see  that  they  are  of  a  proper  strongest  and  most  ef^tual  for  keeping 
nze,  and  that  tbej  range  in  straight  lines,  out  wet,  and,  in  regard  Ui  expense  does 
not  only  across  each  sash,  but  along  the  not  exceed  that  in  ordinary  use.  The 
whole  length  of  the  roof  When  this  is  grooves  cut  in  the  astragals  should  barely 
arranged,  the  rebates  should  be  bedded  exceed  in  breadth  douMe  the  thickness  of 
with  putty,  and  the  glass  pressed  firmly  the  glass.  We  use  this  mode  of  glazing 
doim  upon  it,  and  the  sashes  laid  down  very  extensively,  considering  it  preferable 
flat  until  the  bedding  has  partially  dried,  to  most  others.  A  somewhat  similar  plan 
when  the  process  of  fore  puttying  should  has  been  recommended  by  Mr  Stevenson 
be  gone  on  with,  or  the  system  of  painting  in  "  Gardeners'  Chronicle,  with  the  view 
above  described ;  but  in  either  case  the  of  curing  the  damp  "  caused  by  the  drip 
sashee  ahould  be  kept  quite  flat,  and  not  from  the  astragals  and  side  bars  of  the 
set  on  edge,  as  is  too  frequently  the  case ;  lights,  in  consequence  of  bad  glazing,  to- 
aa  by  the  latter  practice  the  glass  is  apt  to  gether  with  the  vapour  rimng  from 
be  ^ift«d  out  of  its  proper  place.  within,  and  condensing  on  the  under  side 

The  method  described  above  of  fixing  of  the  lights.  To  obviate  this  evil,"  he 
the  glass  by  means  of  a  narrow  strip  of  says,  "  I  had  a  frame  made  and  fitted  up 
paint,  instead  of  putty,  may  be  adopted  with  astragals  and  side  bars,  as  shown  in 
with  great  advantage  even  when  putty  is  p^^  ^^O 

to  be  used.  The  paint  will  cause  the 
fore  putty  to  adhere  more  closely  to  the 
glass;  and  in  the  event  of  the  put^ 
coming  away,  the  above  precaution  will 
prevent  the  eutranoe  of  wet  both  inh)  the 
house  and  also  from  lodging  in  the  rebate 
of  the  astragal 

JieiuFs  moda  of  glaxitiff.—-Tb6  late  Mr 
John  Read,  the  inventor  of  Bead's  patent 
syringe  and  other  useful  garden  imple- 
ments, proposed  a  mode  of  glazing  in 

which  ttie  glass  is  let  into  rebates  or  the  above  section,  (iig.  760)  which  requires 
grooves  cut  into  the  astragals  and  ude  no  farther  explanation  than  that  a  a 
rails  of  the  sashes.  The  annexed  cut,  fig.  are  grooves  which  catch  the  rain  water 
759,  will  explain  the  principle.  It  will,  which  finds  its  way  inside,  as  well  as  the 
however,  be  necessary  to  observe  that  the    condensed  vapour,  carrying  it  to  the  bot^ 
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torn  of  the  Ikhte,  inHtead  of  droppii^  on  Barratfi  wtethod. — The   gUae  bare  is 

the  Hurfiice  ofUie  bed."    The  gnxives,  it  laid  upon  a  wooden   Bsah-bar,  {not    in 

will  be  observed,  are  upon  ReEtd's  prin-  rebates,)  and  the  jointe  are  covered  where 

dpl^  but  not  BO  well  contrived  for  the  the  sides  of  the  glass  meet,  with  strips  of 

insertion  of  the  glass,  as  thej  are  all  of  tliin  lead,  bo  that  the  roof  appears  at  a 

the  same  depth.  distance  to  be  one  sheet  of  glass,  and  has 

Curtit  and  Barriton't  mwfa.— Fig.  761  been  found  to  be  completely  water-ti^t. 

shows  the  principle.    The  frame  of  the  Glazing  with  leaden  laps  was  fonnerlT 

aaah  is  constructed  more  practised  than  at  present,  although 

Fig.  761.              jjj  jjjg  usual  man-  instances  occur  of  this  being,  under  vari- 

I                                ner,   aud    rebated  ous  modifications,  still  met  with.     In  the 

on  the  inmde  all  Royal  Gardens  at  Frogmore,  where  the 

round,  for  the  re-  houses  are  glazed  with  panes  from  21 

—                                 ception      of    |the  to  SOincbes  in  length,  and  cut  curvilinear 

y                                  glass ;  the  astatgala  at  the  ends,  a  very  ingeniously  contrived 

i                              or  bars  are  flat  on  leaden  lap  is  employed,  with  a  view  to 

their  upper  sides,  render  the  roofs  dry,  and  to  exclude  the 

and    exactly  level  air  by  a  more  permanent  material  than 

^                              with  the  rebate  in  putty.    lu  fig.  763,  a,  a  ^>,  is  shown  at 

the  frama      The 

glass  >   cut  into  *V-  783- 

squares  and  laid  OD 

.  the  bars  upon   a 

very  thin  coat  of 

patty,  and  £istened  down  by  means  of  a 

metallio  sorew  and  flat  collar,  ffhicb  are 

placed  at  each  angle — the  lower  side  of 

the  collar  holding  the  glass  in  itA  place,  inserted  in  a  groove ;  i  an  improved  lap. 

The  advantages  of  this  mode  appears  to  and  conusts  in  using  thin  slips  of  lead  in 

oonsiBt  in  presenting  a  plain  sur&ce  of  connection  with  putty ;  e  Stewart's  lap ; 

glass  over  the  whole  roof— thus  saving  d  slip  of  thin  lead  bent  in  form  of  uie 

the  expense  of  repturing,  put^,  painting,  letter  S,  used  by  glasien  to  keep  the 

and  securing  the  durability  of  the  astra-  glass  in  its  proper  ^aoe  on  steep  roofa  or 

gals,  which  are  covered  with  the  glass,  perpendicular  frames  until  the  putty  ii 

The  objections  to  it  are  the  difficulty  of  thoroughly  set,  when  they  are  entirely 

removing  the  screws  in  case  of  repairs,  removed.      MetAllic  laps  add  greatly  to 

and  the  trouble  in  cutting  the  glaea  to  the  strength  of  gbizing  by  giving  each 

the  exact  size  required.  pane  a  firm  bearing  on  the  upper  and 

Saul's  method  is  intended  to  protect  lower  edges,  and  by  preventing  water 

the  rafters    and    sash-ban  from  lodging  between  the  laps  of  the 

Fig.  762.     £rom  exposure  to  the  wea-  glass ;  and  lus  the  advantage  over  put^ 

,                 %  ther,  and  to  give  the  outnde  that  it  cannot  be  displaced.     The  most 

of  the  roof  a  smooth  and  common  forms  of  glaring  are  shown  in 

even  appearance.     Fig.762  fig.  764 — namely,  the  rectangnlar,  a ;  ths 

is  a  section  of  the   rafter,  fragment,  b ;  the  perforated  snieid,  e ;  the 

a  6  is  a  thin  piece  of  metal,  entire  shield,  d ;  the  riiomboidal,  t ;  the 

lead  or  zinc,  which  runs  be-  curvilinear/;  thereveraed  curvilinear  j; 

tween  every  joint    of  the  and  the  long  pane  of  from  12  inches  te 

sash-bar,  vrith    the    upper  3  or  4  feet,  introduoed  since  the  repeal 

partdividedaB8hown,soaBto  of  the  glass  duty.     Of  all  these  method^ 

turn  over  each  joint  about  a  we  greatly  pre^  the    curvilinear,  be- 

quarter  of  an  inch.  The  glass  cause  the  rain  water  is  in  it  attracted 

is  bedded  on  putty  on  the  to  the  middle  of  the  panes,  and  coase- 

_       top  of  the  sash-burs ;  and  a  quently  drawn  from  the  sides,  where  it 

little  white  lead  is  put  under  might  find  its  way  under  the  pntt^,  tad 

a  b ;  and  when  turned  down  it  is  com*  thence  into  the  house ;  and  if  a  tmsU 

pletely  waterprool  opening  be  left  in  the  putty  at  the  centre 
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of  the  cunre,  the  oondensed  steam  will    tied  laps  are  objected  to  by  thoee  who 
to  a  great  extent  pass  off  outwards.    Put-    advocate  that  too  much  light  caimot  be 

Fig.  764. 


V 
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admitted  into  a  house  under  any  circum- 
atance,  and  that  the  laps  rendered  opaque 
by  the  putty  tend  to  the  exclusion  of 
light  This  we  admit ;  but  were  the  laps 
left  imputtied,  we  maintain  that  in  a 
yery  short  time  the  same  effect  would 
take  place,  as  the  dust  and  filth,  finding 
their  way  between  them,  would  exclude 
quite  as  much  light  as  the  puttied  laps 
do.  Others  object  on  the  ground  that 
the  house  would  be  too  close ;  but  venti- 
latiouy  properly  conducted,  will  remedy 
this.  And  some  are  afraid  of  the  con- 
densation which  takes  place  within ;  but 
yentilation  is  again  the  cure ;  and  open- 
ings in  the  middle  of  each  lap  about  a 
quarter  of  an  inch  in  length  will  allow 
Uie  condensed  steam  to  escape  to  the 
outer  sur&ce  of  the  roo£  The  great  ad- 
vantage of  laps  is  to  strengthen  the  glass, 
to  exclude  wet,  and  to  prevent  bredcage 
by  the  expansion  of  fix>zen  water. 

However  effective  any  or  all  of  the 
methods  hitherto  proposed  for  getting  rid 
of  paint  and  putty  as  a  means  for  fasten- 
ing the  glass  to  the  wood  or  metallic 
parts  of  hothouses  have  been,  certainly 
there  is  room  for  improvement  and  hope 
for  Buccesa  The  methods  proposed  by 
Curtis  and  Harrison,  Saul,  Kent,  Barratt, 
&o.,  are  all  in  the  right  direction ;  and 
we  have  no  doubt  that  rebated  astragals 
will  be  soon  entirely  dispensed  with,  and 
others,  with  their  upper  sides  quite  level, 
substituted.  We  have  constructed  some 
of  this  form,  and  bedded  the  glass  on 
strips  of  vulcanised  india-rubber  above 
one-eighth  of  an  inch  thick.  On  this 
the  glass  is  laid  ;  and  over  the  joinings  of 
the  panes  another  similar  strip  of  the 
same  material,  half  an  inch  in  breadth. 
Over  this  is  laid  a  bead  of  glass,  rounded 
slightly  at  top,  and  perforated  with  holes 
12  indies  asunder  and  one^ighth  of  an 


inch  in  diameter,  passing  through  the  glass 
bead  and  astragal.  Into  this  perforation 
Jefirey's  marine  glue,  or  vulcanised  india- 
rubber,  is  poured  in  a  liquid  state,  and  re- 
ceived at  the  lower  side  of  the  astragal  into 
a  small  capsule,  which,  when  removed  after 
the  materia]  has  cooled  down  and  harden- 
ed, leaves  it  similar  to  the  head  of  an  ordi- 
nary screw.  The  top  part  is  moulded  in  the 
same  manner — ^the  little  funnel  through 
which  the  liquidisedindia-rubber  is  pouied 
being  about  a  quarter  of  an  inch  in  dia- 
meter, and  of  circular  form.  When  the 
liquid  is  poured  in  and  beginning  to 
solidify,  this  funnel  is  removed,  and  the 
portion  which  is  above  the  glass  beading 
IS  moulded  by  the  finger  and  thumb, 
while  yet  soft,  in  form  of  a  button.  Glass 
so  secured  is  much  more  firmly  attached 
to  the  firamework  than  by  any  other 
method,  and  will  remain  for  years  in  the 
same  state.  When  repairs  become  neces- 
sary, or  new  glass  is  put  in,  the  head  of 
et'Mer  end  of  this  tie  r  of  india-rubber  is 
cut  or  filed  off;  and  with  a  pair  of 
nippers  applied  to  the  other  end,  the 
whole  is  withdrawn,  both  out  of  the  astra- 
gal and  glass  bead,  with  perfect  ease. 
The  glass  beading  is  lifted  off,  the  square 
of  new  glass  laid  in  its  place,  and  again 
secured  as  already  explained.  The  elas- 
ticity of  the  vulcanised  india-rubber  is 
such  that  no  ordinary  concussion,  vibra- 
tion, or  pendulous  motion  can  break  or 
disturb  tlie  glass  resting  upon  it^  and  kept 
down  by  it,  under  the  glass  beading. 
The  coping  formed  by  tihe  glass  bead 
covers  tile  india-rubber  so  completely  as 
to  keep  it  dry,  and  also  to  prevent  the 
entrance  of  wet  to  the  astragal ;  and  the 
whole  surface  of  the  roof  is  one  continuous 
sheet  of  imperishable  glass,  without  paint 
or  putly,  wood  or  metaL 
Mr  Spencer's  mode  of  glazing  has  been 
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notioed  in  connection  with  his  glass  wallSy 
vide  page  91,  and  fig.  SO.  By  subsequent 
information  received  from  the  intelligent 
inventor,  we  find  that  strips  of  india- 
rubber  are  placed  on  tcp  of  tlie  sash-bars 
for  the  glass  to  lie  upon,  as  well  as  over 
it,  on  which  the  beading  rests.  Se- 
curing the  glass  in  all  hothouse  roo& 
by  means  of  portable  beading,  as  here  re- 
commended, will  shortly,  we  have  no 
doubt,  become  the  general  practice  in  all 
new  erections,  because  it  has  reason  in  its 
favour;  the  only  difficulty  at  present 
being  in  the  construction  of  the  screws, 
which  are  apt  to  become  difficult  of  ex- 
traction. This,  however,  could  be  reme- 
died by  forging  their  heads  like  square 
nuts,  sufficiently  thick  to  admit  of  a  turn- 
screw  wrench,  instead  of  a  screw-driver 
being  applied.  Another  improvement 
would  be  making  the  beading  of  glass, 
instead  of  wood  or  metal.  By  this  means 
we  would  have  the  entire  surface  composed 
of  two  imperishable  materials,  viz.,  glass 
and  copper.  In  the  manu&cture  of  glass 
beading  there  would  be  no  difficulty  in 
forming  perforations  for  the  screws  at  12 
inches  apart  The  greatest  improvement 
that  can  take  place  in  glazing  is  the  total 
disuse  of  putty  and  paint,  which  such  a 
mode  as  this  would  completely  realise. 

Jeffr^B  marine  glw  has  been  recom- 
mended as  a  substitute  for  putty,  and 
when  laid  on  the  astragal  to  the  thickness 
of  a  quarter  of  an  inch,  and  over  the  glass 
about  3-eighths  of  an  inch,  has  been  found 
to  stand  both  frost  and  heat.  Its  elasti- 
city prevents  the  breaking  of  the  glass 
when  the  sash  is  shaken  or  carelessly  let 
fall,  which  is  no  slight  recommendation  to 
its  adoption.  It  is  more  expensive  than 
common  putty ;  but  as  it  is  almost  impe- 
rishable, and  requires  no  paint,  this  is  a 
matter  of  less  consequence.  It  should  be 
thoroughly  melted  in  a  common  glue-pot, 
using  oil  instead  of  water  in  the  outer 
vessel,  and  applied  quickly  by  using  an 
iron  spoon.  Any  of  the  glue  that  runs 
over  the  glass  maybe  easily  removed  with 
a  knife  or  chisel. 

One  of  the  principal  causes  of  the 
breakage  of  glass  is  too  tight  glazing, 
more  especially  in  metallic  robfii,  when 
expansion  and  contraction  are  going  on 
upon  all  sudden  changes  of  the  tempera- 
ture, and  the  evil  practice  adopted  by 
some  tradesmen  of  sprigging  down — that 


is,  putting  smaU  sprig  nails  into  the  astai- 
gals  of  wooden  roofs,  at  the  comers  of  the 
panes,  when  they  happen  to  be  a  little 
crooked  or  of  uneven  surfeuse ;  for  on  a 
sudden  blow  being  given  to  the  sash,  the 
glass  is  sure  to  crack,  beginning  at  the 
point  where  it  comes  in  contact  with  the 
resistance  of  the  sprigs.  But  the  greatest 
of  all  causes  of  breakage  is  open  over- 
laps, and  this  is  increased  in  proportion 
to  their  breadth.  The  water  that  finds 
its  way  between  the  laps,  whether  fix)m 
capillary  attraction,  the  dashing  of  rain 
against  the  roo^  or  otherwise,  becomes 
frozen  unless  the  temperature  within  be 
kept  sufficiently  high  to  prevent  it ;  and 
as  water,  when  converted  into  ice,  he- 
comes  much  enlarged  in  volume,  the 
breakage  of  the  glass  by  expansion  natu- 
rally follows.  All  roo&  should  be  cross 
puttied— that  is,  the  overlaps  filled  in  with 
some  material  that  will  exclude  water,  if 
the  preservation  of  the  glass  be  a  consi- 
deration. The  lap  need  not  be  more  than 
one  quarter  of  an  inch  in  breadth,  even 
where  the  panes  are  laige;  and  where 
they  are  small,  (say  6  inches  by  4,)  one- 
eighth  of  an  inch  is  quite  sufficient. 

The  best  system  of  glazing  sashes 
of  the  ordinaiy  conatruotion,  in  our 
opinion,  is  to  cut  the  lower  ends  of  the 
panes  on  the  curvilinear  principle; — ^to 
bed  them  evenly  on  a  putty  bed ;  bring  the 
two  surfEU^es  as  close  together  as  possible 
at  the  overlaps,  and,  keeping  these  about 
two-eighths  of  an  inch  in  breadth,  putty- 
ing them,  or  introducing  a  copper  or  lead 
lap  between  them— leaving,  however,  al- 
ways an  open  space  in  the  centre  of  the 
lap,  of  about  a  quarter  of  an  inch,  to  allow 
the  condensed  steam  from  within  a  free 
passage  to  the  outer  side  of  the  roof; — to 
draw  the  paint-brush  along  the  sides  of 
the  squares  to  the  breadth  of  the  shoulder 
of  the  rebate,  and,  when  this  is  diy,  to 
put  on  the  fore  putty ; — ^then,  when  suffi- 
ciently dry  and  quite  hard,  but  not  till 
then,  give  the  whole  three  coats  of  white- 
lead  colour  reduced  to  a  stone  shada 

A  very  great  deal  of  the  durability 
of  glazing  depends  on  old  putty  of  the 
best  quality  being  used,  and  that  it  gets 
perfectly  dry  before  painting.  It  is  need- 
less to  observe  that  tiie  sashes  should  be 
quite  dry  before  the  glazing  commenoee^ 
and  that  they  should  be  primed  and  knot'- 
ted  also.    In  repairing  glass  roofe,  which 
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often  has  to  be  done  during  winter  when 
accidents  occur,  the  rebate  should  be  tho- 
roughly dried  by  searing  it  with  a  hot 
iron  before  the  square  is  put  in. 

Beveraing  the  position  of  the  saah-iar.— 
About  six  ^ears  ago  we  obsenred  an  expe- 
riment being  tried  in  the  gardens  at 
Hungerton  Hail^  by  reversing  the  sash- 
bar,  and  so  placing  the  rebate  under  the 
sash  instead  of  above  it  The  intention 
was  to  preserve  the  putty  from  the  action 
of  the  atmosphere.  The  glass,  of  course, 
was  put  in  from  below  instead  of  frt)m 
above— a  process  attended  with  much 
trouble  to  the  glazier.  The  success  of  the 
plan  we  have  not  since  been  able  to  learn; 
we  anticipate,  however,  no  advantage  from 
the  principle. 

Riskton^s  registered  eaeh,  for  conserva- 
tories, vineries,  greenhouses,  and  hotbeds, 
&c.,  will  be  understood  by  a  glance  at  our 
figures  and  the  following  description  : — 

Fig.  765  is  a  complete  frume  in  plan ; 
fig.  766  a  longitudinal  section  of  the 

same  :    and  ^g. 


Fig.  765. 


Kg.  766.      767. 


767  a  longitu- 
dinal section  of 
part  of  a  frame, 
constructed  ac- 
cording to  this 
design,  a  a  are 
the  styles  and 
astoa^  of  the 
firame ;  bb  cross 
bars  of  thin  me- 
tal, which  receive 
the  upper  ends  of 
the  squares  of 
glass,  and  form 
a  receptacle  for 
putty  round  the 
glass  at  that 
part,  while  at  the 
same  time  they 
give  additional 
strength  to  the 
frame  itself  The 
super-incumbent 
square  of  glass  a 
is  kept  a  very 
short  distance 
clear  of  the  bar 
b,  which  arrange- 
ment prevents 
the  collection  of 
water  and  disco- 
loured matter  at 


the  laps,  and  also  the  breaking  of  the  glass 
by  frx>st,  while  at  the  same  time  ventila- 
tion is  facilitated,  and  any  square  of  glass 
may  be  removed  without  disturbing  the 
others,  c  is  a  strip  of  angle-shaped  metal, 
to  carry  the  water  outside  when  it  arrives 
at  the  bottom  square. 

Alfred  Ken£e  new  mode  of  glaeing  hot' 
hotues,  exhibited  in  the  Crystal  Palace, 
and  provisionallv  registered,  is  thus  de* 
scribed  by  the  editor  of  ''  The  Gardeners' 
Chronicle :" — "This  method  of  glazing  may 
be  thus  described :  Suppose  two  squares  of 
glass,  each  2  feet  long,  are  laid  flat,  edge 
to  edge,  on  the  grooved  sash-bars ;  then, 
about  3  inches  from  each  end  of  the 
square,  a  small  copper  bolt  is  driven 
through  the  bar  firomthe  under  side ;  the 
edges  of  the  squares  are  brought  up  to  the 
sides  of  the  bolts,  and  a  strip  of  vulcanised 
india-rubber,  about  three-quarters  of  an 
inch  wide,  and  the  length  of  the  square, 
is  carried  along  the  joint  so  as  to  cover  it; 
on  the  top  of  this  indiarrubber  is  placed 
a  strip  of  thin  iron  the  same  length  as 
the  square ;  and  finally,  the  whole  is  se- 
cured by  screwing  a  copper  nut  upon  the 
copper  bolt  It  is  to  be  observed  that 
this  nut  is  necessarily  made  of  copper, 
otherwise,  being  on  the  outside,  in  four  or 
five  years'  time,  when  such  a  house  would 
want  painting,  there  would  be  no  getting 
the  nuts  unscrewed,  as  must  be  done,  it 
being  necessary  to  remove  all  the  glass 
previous  to  painting  the  bars.**  The  prin- 
cipal objection  to  it»  the  authority  above 
quoted  states— and  to  this  we  would  add, 
tiie  liability  of  the  iron  capping  to  cor- 
rode— "  is  its  cost,  which  must  at  first  be 
higher  than  ordinary  glazing.  On  the 
other  hand,  it  certainly  possesses  some 
advantages,  especially  in  repairs,  the 
whole  process  of  unputtying  and  puttying 
being  done  away  with.  It  will,  however, 
be  indispensable  that  due  provision  be 
made  for  the  expansion  and  contraction  of 
the  iron  straps  which  are  placed  in  the 
glass  joints,  otherwise  the  straps  will 
cockle,  or  the  copper  bolts  break,  and  the 
roof  become  leaky,  or  be  blown  away.* 

As  to  the  pecudiar  merit  of  the  grooved 
bar  above  alluded  to,  and  on  which  Mr 
Kent  rests  that  portion  of  his  invention 
which  guards  against  leakage,  the  escape 
of  evaporation,  and  a  more  complete  sys- 
tem of  ventilation,  it  has,  we  think,  been 
so  completely  exemplified  before,  as  to 
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olaim  on  our  part  little  attention  eitlier  of  turpentine,  or  vhat  is  called  drying  oil, 

for  novelW  or  advantage.     The  means,  is  introduced.    These  are  the  osoal  kinds, 

however,  for  removing  the  glass,  either  for  and  should  be  well  dried  before  pointing. 

Taahing  it,  or  for  admitting  the  eash-bars  Hardat  putfy. — This  is  used  chiefly  for 

to  be  painted,  as  well  as  for  rendering  a  metallic  roo&,  or  where  the  rebates  are 

glasa  house  eo  constructed  a  movable  and  small.  The  body  of  putty,  therefore,  being 

not  a  fixed  structure,  and  thereby  ena-  am  all,  it  requires  to  be  stronger  in  pro- 

bling  tenants  or  others  to  remove  such  portion.     Tiiis  is  composed  of  oil,  red  or 

houses,  are  not  without  their  advantages,  white  lead,  and  sand.     Another  kind  of 

as  well  as  the  doing  away  with  rebated  hard  putty  is  often  used  for  metallic  roofb, 

astragals,  and  fixing  in  the  glass  vith  viz.,  mix  as  much  red  lead  with  good  old 

putty— two  principles  in  hothouse  build-  common  putty  as  will  make  the  whole  of 

ing  which  ^ould  be  avoided  as  much  as  a  salmon  colour.    It  is  neoesaaiy  to  paint 

poesible.  the  astragab  with  red  lead  mixed  with 

Stmorin^  plait  mtAout  bnaiofft. — In  re-  boiled  linseed  oil  before  glazing.  It  may 
paring  glass  it  is  often  found  difficult  to  be  painted  any  colour  afterwards,  but  we 
remove  the  old  putty,  particularly  if  it  prefer  stone  to  all  other  oolouis. 
has  been  of  long  standing,  and  com-  Various  means  have  been  devised  for 
pounded  with  white  or  red  lead  in  its  collecting  |the  condensed  steam  as  well  as 
formation.  A  little  nitric  or  muriatic  acid,  the  rain  water  that  finds  its  way  through 
or  a  little  strong  vinegar  spread  over  it,  hothouse  roofs,  one  of  which  will  be  un- 
will  soften  it  so  that  it  will  remove  easily.  derstood  by  fig.  768, 
The  same  means  will  remove  paint  Rub  Fig.  768.  ^^  invention  of  Mr 
the  putty  with  soft  soap,  and  in  a  fow  Neeves.  It  consists 
hours  it  will  be  sufficiently  soft  to  part  in  attaching  soiaU 
with  the  astragals  and  glass  fireely.  ^len  copper  guttera  to  the 
whole  sashes  are  to  be  re-glazed,  &e  putty  ostnigala  These  gut- 
may  be  Boflened  bo  as  to  admit  of  the  ters  are  &stened  to  the 
glass  being  taken  out  without  breakage,  ^  bars  with  copper  nails, 
by  placing  the  sashes  over  a  pit  filled  with  and  extend  the  whole 
stabledunginahighstateoffermentation.  lengthofthe  sash,  de- 

PfU^. — Much  of  the  success  of  glaiii^  Uvering  the  water  into 

depends  on  the  quaUty  of  the  putty  use(^  the  gutter  usually  filed 

and  this  depends  on  the  materials  used,  to     the    front  of  the 

and  the  mode  of  mamufiictura  New  putty  house    outside.        Mr 

should  never  be  used,  as  the  older  it  is  lU^ershasrecommend- 

the  better.  Indeed,  putty-making  has  now  ed  his  own  practice  of 

become  a  considenible  trade  of  itself  and  attaching  small  pieces  of  cobblers'  wax  to 

steam-power  is  employed  in  preparing  it  the  apex  or  sides  of  his  astragals,  to  inter- 

Whoeyer,  tharefbre,  wishes  to  procure  a  cept  the  streams  of  condenaed  steam,  and 

good  article,  should  purchase  it  direct  to  cause  it  to  fiJI  into  pots  or  baskets  in 

from  the  manu&cturer,  as,  if  kept  inclose  which  plants  are  growing,  and  Buq>eDded 

barrels,  it  will  keep  fbr  years,  and  only  from   the    roo(    thst 

requireatobe  beat-up  witib  a  little  linseed  ^'               require  this  qiecies  of 

oil  as  it  is  required  for  use.    Glaziers  em-  watering, 

ploy  four  kinds,  which  may  be  considered  |       The    annexed    %, 

as  being  of  relative  strengths.  769,  shows  a  Bash-btf, 

SofipuUjf  is  well-wrought  paste  of  flour  full  size,  used  by  Sr 

of  wbiteuing  and  raw  linseed  oiL    This  is  F  Joseph  Faxton  to  pre- 

the  worst  kmd,  and  is  that  often  procured  vent  the  drip  in  one  of 

from  village  glaziers.     A  better  kind  is  his  orchid-houses,  llie 

common  whitening  powdered  very  fine,  late  Mr  White  of  Had- 

oMid  Aorovghfy  dried,  and  mixed  with  lin-  dington  used  metallic 

seed  oil  till  of  the  consistency  of  dough,  gutters   for    coUectii^ 

BardpMjf,  composed  of  whitening  and  condensed       evapws- 

ioiied  linseed  oil.  tion,  as  will  be  seen 

Hardtr  fx^  is  that  in  whidi  a  portion  noticed  in  article  VtKBBiB^  ha.    Mr  Stal 
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Fig.  770. 


proposes  a  gaiter  formed  in  the  rafter  as 
at  a  a  in  the  cut  annexed,  fig.  770.  Many 

other  contrivances  might 
be  shown,  but  these  are 
sufficient  for  our  purpose ; 
while  we  may  take  this 
opportunity  of  stating 
that  condensed  vapour, 
if  not  in  very  great  ex- 
cess, is  more  useful  than 
baneful,  and  also  that,  in 
hothouses  properly  con- 
structed and  judiciously 
managed,  contrivances  of 
this  kind  can  seldom  be 
wanted.  Wherever  they  do  appear,  they 
give  us,  as  it  were,  to  understand  that 
something  is  exceedingly  defective  in  the 
roof,  and  give  the  whole  house  a  patchy 
and  imfinifihed  appearance. 


§  2. — LIGHTS  OR  SASHES.  * 

These  are  compartments  of  the  roofs, 
and  often  of  the  sides  of  hothouses,  which 
have  hitherto  been  deemed  indispensable 
in  hothouse-building.     They  are  not  now 
so  considered,  fixed  roofs  having  become 
more  common ;  and  we  believe  that,  ere 
long,  excepting  for  pits  and  small  houses 
requiring  to  be  annually  uncovered,  they 
wiU  be  entirely  disused.    They  consist  of 
two  side  pieces  called  stvles,  and  two  end 
pieces,  called  the  top  and  bottom  rails,  the 
internal  space  being  divided  by  rebated 
bars  called  astragals,  in  the  rebates  of 
which  the  glass  is  laid.    Astragals  are 
also  formed  by  having  a  groove  cut  out  of 
each  side,  into  which  the  glass  is  let  in 
with  a  very  small  quantity  of  putty :  the 
one  groove  being  cut  deeper  than  the 
other  opposite  to  it,  is  to  facilitate  the 
insertion  of  the  glass.     (Vide  Astragals 
and  Glazino.)    The  material  employed 
in  their  construction  was  for  long  wood ; 
but,  since  the  beginning  of  the  present 
century,  cast  and  wrought  iron,  zinc  and 
copper,  have  been  used.     Cast-iron  sashes 
are  too  ponderous,  and,  when  fractured, 
are  not  easily  repaired.    Wrought-iron 
ones  are  also  liable  to  the  first  objection, 
and,  in  addition,  are  subject  to  corro- 
sion.   Copper  is  less  liable  to  these  objec- 
tions ;  but  its  price  must  ever  render  it 
rare  in  gardens,  at  least  if  the  sashes  are 
entirely  constructed  of  that  metal.    Zinc, 

VOL.  L 


although  less  expensive,  is  not  well  fitted 
to  the  purpose.  A  combination  of  wood 
and  copper  is  perhaps  at  present  the  most 
popular,  the  firame  being  of  the  former 
and  the  astragals  of  the  latter.  Wrought- 
iron  frames  and  copper  astragals  are  also 
frequently  used;  those  of  the  houses  in 
the  Koyal  Garden  at  Frogmore  are  thus 
constructed. 

Mr  Crosskill,  an  extensive  ironmaster 
and  hothouse-builder  at  Beverley,  never 
makes  his  sashes  of  iron,  but  of  wood — 
knowing  from  experience  that  wood  is 
lighter,  and  slides  with  greater  ease,  and 
can  be  fitted  more  accurately  to  the  raft- 
ers, so  as  effectually  to  exclude  the  weather. 
Another  advantage  arising  from  using 
iron  rafters  and  wooden  sai^es  is,  that  the 
former  expand  a  little  by  the  excessive 
heat  of  summer,  while  from  the  same 
cause  the  latter  contract  in  a  slight  de- 
gree, which  prevents  friction,  and  renders 
the  sashes  more  easily  moved  up  and 
down. 


§  3.— RAFTERS  AND  ASTRAGAIA 

Rafters  are  constructed  of  wood,  and  of 
cast  and  wrought  iron.  Astragals  were 
long  formed  of  wood ;  but  of  late  years 
they  have  been  made  sometimes  of  copper, 
sdnc,  and  cast  and  wrought  iron  also.  As 
may  be  supposed,  there  is  a  great  variety 
of  tiiese,  both  in  regard  to  form  and  size. 
The  annexed  example  of  a 
rafter,  fig.  771,  is  to  a  scale 
of  1  inch  to  6,  and  has  been 
exemplified  in  the  Royal 
Crardens  at  Eew,  in  one  of 
the  recent  erections  there. 
We  give  it  as  an  example  of 
one  we  do  not  by  any  means 
approve  of,  on  account  of 
the  unnecessary  mouldings, 
which  to  us  are  no  orna- 
ment, and  certainly  lessen 
the  strength  without  diminishing  the 
substance.  We  have  elsewhere  stated 
our  objections  to  mouldings  in  hothouse 
roofs  :  we  consider  them  as  so  many  re- 
ceptacles for  harbouring  dirt  and  the 
accumulation  of  damp.  We  know  well, 
from  long  experience,  the  difficulty  of 
getting  joiners  to  abandon  mouldings — 
so  pertinaciously  do  many  of  them  ad- 
here to  ^' use  and  wont"  habits.     As  an 

3z 
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instance  which  happened   to   ourBelves  ought  to  be  simple  and  plain,  compli- 

Tsiy  lately,  in  getting  an  estimate  &om  cated  and  useless.     Here,  again,  we  have 

a  lughly  respectable  tradesman,  for  the  an  instance  of  a  groove  or  channel  under 

construction  of  a  fixed  roof  consisting  of  the  side  rails  of  the  sashes  for  the  eecape 

astragals  only,  he  positively  offered  to  of  rain  or  condensed  steam  water ;  but 

mould  the  whole  at  the  Bame  expense  he  in  this  case  it  is  sufficiently  large,  and  of 

would  ohai^ge  for  a  simple  chamfer —  good  form,  to  effect  the  purpose  intended. 

that  is,  dressing  them  plain.  We  do  not  see  why  the  feather,  or  upper 

Fig,  772  is  that  of  a  rafter  of  the  same  part  of  the  rafter,  should  taper  towards 

uze  and  strength,  divested  of  the  mould-  the  top,  unless  it  be  to  admit  water  that 

„.    _jg        inga,  engraved  to  the  same  mig^t  be  blown  in  under  the  -wooden 

f-y  scale.    In  this  rafter  there  coping  in  timos  of  high  winds  and  rain. 

is  a  groove  shown  under  Again,  the  friction  of  the  wooden  rails  of 

the  comer   of  each   sash,  the  sashes  upon  the  very  small  points  of 

We  have  shown  it  to  afford  bearing  must  have  a  tendency,  in  time, 

an  opportunity  of  stating  to  hollow  out  the  under  mde  of  tlie  rash 

how  entirely  useleBS  it  is.  rails,  and  render  them  difficult  to  move 

The  origind  intention  was  upwards  or  downwards.     We  are  aware 

good,  as  it  was  meant  to  that,  at  the  time  of  the  erection  of  these 

allow  the  condensed  steam  houses,    two    confficting   ^^stema    were 

from    within,   or  the   rain  brought  into    contact,   and  each  par^ 

water  from  without,  which  giving  way  so  far,  led  to  the  erection  of 

might  find  its  way  down  by  the  sides  of  houses  of  the  most  complicated  kind. 

the  sashes,  to  escape  at  the  bottom  ends  In  them  the  three  principal   materials 

of  the  rafters,  and  thus  t«nd  to  their  pre-  are  combined — namely,  wood,  iron,  and 

servation.      Unfortunately  in  practice —  copper— the  wall-plates  and  raftara  being 

that  trying  test  of  theory — ^this  groove  is  of  iron,  the  frames  of  the  sashes  of  wood, 

found  to  be  worse  than  useless,  as,  instead  and  the  astragals  of  copper.    The  raftera 

of  carrying  off  the  water  that  may  find  and  wall-plates  in  the  Koyal  Gardens  at 

its  way  to  these  parts,  it  becomes  soon  Frt^more  are  all  of  cast-iron, 
choked   up   by   dust,    and   instead   of        In  the  three  examples  last  shown  it 
acting  as  a  drain  to  can?  off  the  wat«r,  will  be  observed  that   the 

it  keeps  it  penned  up  till  it  is  absorbed        ^'  side  styles  of  the  sashee  yro- 

by  the  timber — thus  laying  the  founda-  ject  more  or  less  over  tbe 

tion  of  rot  and  decay.  endee  of  the  rafters.     This 

Fig.  773  represents  the  cast-iron  rafters  should  be  avoided  as  much 

usedin  the  gardens  at  Wobum  Abbey,  on  as  possible;  as  it  prodaces 

the   scale    of  I  shade,  in  some  cases  eqoal  to 

"^'Jl    ,       inch   to  4  J  and  fully  that  of  half  the  rafter. 

as  they  were  ma-  It  is  better  to  give  depth  to 

.  nufiictured      by        ^'  the  styles  of  the  sashee  than 

that   highly    re-  h  breadth,   as  by   that  meuia 

spectable      firm,  ff  strength  is  gained,  and  ehade^ 

Messrs  Jones  of  r    or  obstruction  of  the  rays  of 

Birmingham,  we  bght,  lenened.       Vida  figs, 

conclude       that  774  and  775,  where  the  sides 

there  are  many  such  in  the  kingdom.  of  the  rafters  and  sash-styles 

They  are  also,  in  their  details,  somewhat  run  in  a  direct  Una 

novel,  having  over  them  a  wooden  cop-         Fig.  776  represents  a  section  of  rafters 

ing,  to  lessen  the  effects  of  contraction  used  in  the  gardens  at  Dalkeith  for  pits, 

and  expansion,  as  well  as  conduction  of  a  shows  the  shoulder  of  the  rafter  on 

heat  and  cold — a  precaution,  we  think,  which  the  glass  sash  rests ;  A  a  fillet  1 

for  the  small  surface,  quite  superfluous ;  inch  Kquare,nailedto  the  rsAer.onwliic^ 

while  under  them  is  screwed  on  a  water  asphalt  shutters  rest,  for  the  exclusion 

gutter,  composed  of  wood,  and  lined  with  of  cold  during  winter,  and  thin  oanvaas- 

lead — another  superfluity,  tending  only  framed  screens,  for  shade    dorii^  the 

to  increase  the  expense,  and  render  what  heat  of  summer,    lliefie  latter  are  kq>t 
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down  by  a  button,  e,  screwed  to  the  top 
and  bottom  ends  of  each  rafter ;  d  is  the 
_    ,,.  glass  aash,  e  the  felt 

*«„  shutter.     By   such 

__mple  protection  we 
7)  keep  heaths,  New 
Holland  plaate,  bo., 
^  through  the  winter, 
without  the  aid  of 
fire-heat  or  any  otJier 
covering  whatever. 
It  will  r^dily  be  seen 
that,  when  the  asphalt  shutters  are  placed 
over  the  glass  roo^  a  space  of  about  two 
inchea  is  left  between  them ;  and  as  this 
space  is  filled  with  ur,  which  is  one  of  the 
best  non-oonduotors  of  cold,  the  keenest 
frosts  we  have  are  resisted,  as  well  as  the 


Fig.  777. 


The  cast-iron  astragals  we  have  in  nse 
at  Dalkeith  are  upon  two  small  bouses, 
having  a  nortiern  aipeet — the  one  span- 
rooGed,  and  the  other  in  the  lean-to  form. 
They  are  both  without  raf- 
ters, and  are  represented  of 
full    size  by   the   anneied 
sketch,  fig.  777.     We  had 
them  oast   some  years  ago 
for    a    different     purpose. 
?  They  are  very  well  oast — 
having  been  oast  vertically 
instead  of  horizontally,   as 
all  such  castings  should  be  : 
the  cost,  however,  was  nearly 
ten  times  that  of  the  wooden 
ones  we  had  made  for  the 
purpose  the  others  were  in- 
tended for. 
Most  of  the  wooden  astragola  in  the 
houses  here,  having  framed  lights  and 
rafters,  are  of  the  same  pat- 
*      '       tern,  only  a  quarter  of  an 
inch  deeper. 

Figs.  778  and  779  are 

sectionB   of  astragals  used 

by  us  in  various   houses, 

erected  in  different  parts  of 

'  Britain,    without    rafters. 

Fig.  778  is  grooved  on  both 

sides — the  one  groove  being 

deeper  than  the  other,  for 

reasons     already     given ; 

while  779  is  rebated  in  the 

"  usual  manner — the  dotted 

lines  showing  the  sur&ce  of  the  putty. 

The  copper  sash-bar   or  astragal   in 
common  use  is  represented  by  fig.  7S0, 


rig.  780. 


of  fiill  size.    It  will  be  observed  that, 
from  its  construction, 
*«•  "^-  it  is  one  of  the  strong- 

est that  can  be  made, 
with  the  least  amount 
of  metal.  Indeed,  we 
question  whether  it  is 
not  08  strong  as  if 
'  cast  solid. 

CroskiU,  of  Beverley 
Ironworks,  who  has 
erected  a  considerable 
number  of  hothouses 
in  various  parte  of 
England  ana  on  the 
Continent,  always  uses 
wrought-irou  for  the 
astragals  for  his  curvi- 
linear roofs ;  and,  as 
has  been  already  noticed,  for  lean-to 
houses  he  uses  invariably 
wooden  sashes. 

Wrought-irou  astragals,  of 
which  %  781  shows  the  full 
size,  are  now  also  much  used, 
and,  when  made  by  machin- 
ery, are  not  more  expensive 
than  cast-iron    ones.      They 
possess  this  advantage  over 
Fig.  781.    the    latter,    that    they   are 
stronger    in    proportion    to 
their  size.     They  are,    how- 
ever,   more    liable  to  rust; 
and,  to  prevent  this  as  much 
as  possible,  th^  should  be 
painted     immediately    after 
they  are  forged,  and  before 
rust  has  commenced,  with  any 
of  the   anti-corrosive    pfunts 
recommended  in  this  work. 
The  sash-bar  of  Waldron,  pubhshed  in 
the  second  volume  of  "  The  Horticultural 
Register,"  is  of  the  annexed 
form,  fig.  782.    In  point  of 
size  and  stz^ngth  it  is  esti- 
mated at  1  lb.  in  weight  to 
a  hneal  foot    We  see  no 
advantage  in  hollowing  out 
this  boi  at  the  sides,  un- 
less it  be    to  reduce   its 
weight,  because  the  shade 
thrown  by  it  at  the  shoulder 
of  the  rebate  is  just  the 
same  as  if  the  aides  were 
bevelled  off  straight.     In- 
deed, we  think  they  would 
look  bett«r  if  so  formed. 


Fig.  782. 
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The  saah-bar  used  by  Sir  Joseph  Faxton  by  the  lineal  foot  or  yard.    Theae  are  ill 
in  his  ridge-and-fiuTOw  houees,  prior  to  the  detailB  necesaary  for  well  confitructed 
the  building  of  the  great  roo&,  except  in  the  case  of  houses  of  very 
^■J^-        conservatory,  are  exceUent  extraordinary  dimenMona,   where  raiteis 
Fig.  783  is  a  section,  fiill  or  purlins,  either  of  wood  or  metal,  most 
.    size,  of  those  used  in  the  be  introduced  to  give  greater  jstrength  to 
roof — those  for  the  upright  the  roof.  We  can  only  look  to  meclunical 
or     front      sashes    being  aid  in  this  respect ;  and,  as  a  first  and  ex- 
utnply    a    little    thicker,  cellent  beginning,  we  have  for  some  years 
From   the  way  in  which  had  a  beautiiiil  and  efBcient  machine  for 
they  are  bevelled  off  below,  making  astragals,  the  invention  of  Sir 
it  will  clearly  appear  how  Joseph  Paxton  of  Chatsworth,  figured  and 
little  light  they  intercept  described  by  him  in  "  The  TransactionB  of 
The  grooves  in  which  tiie  the  Society  of  Arts,"  vol.  liii.,  part  1,    In- 
glass  is  set   prevent    the  stead  of  deecribing  this  invention,  we  may 
wet  from  getting  in,  and  dispense  with  remark  that  it  has,  with  some  improve- 
the  use  of  putty  as  an  external  cover-  ments,  been  for  some  years  in  use  in  the 
in^  none  being  used  except  the  least  extensive  establishment  of  Messrs  Mont- 
posdble  quantity,  to  bed  the  glass  in  the  gomery  of  Brentford,  and,  with  various 
grooves.  Similar  astragals,  but  of  a  lai^r  modifications,  in  other  places  about  Lon- 
size,  have  been  used  by  Sir  Joseph  I^toa  don,  where  astragals  of  all  siiea  and  quar 
in  the  Crystal  Palace  roof.  lities  can  be  purchased  by  the  lineal  foot 
The  astragal  we  use,fig.  778,  is  very  simi-  or  yard.     Such,  therefore,  as  intend  to 
lar  ;  only  one  groove  in  each  bar  is  about  build  hothousee,  in  whatever  part  of  tbe 
one-third  deeper  than  in  the  other,  to  fiici-  kingdom,  have  only  to  send  the  dimen- 
litate  the  introduction  of  the  glass  in  cases  aions,  and  they  will  be  supplied  with  them 
of  repairs,  which  cotild  not  so  easily  be  ready  to  fit  up. 

effected  if  both  grooves  were  of  the  same  Mr  Birch,  of  the  Phtenix  Sawmills, 
depth.  In  fitting  in  the  square,  it  is  in-  Begent's  Park,  has  further  improved  the 
troduced  into  the  deep  groove  first,  and  tasK-iar  emivg  machine,  and  furnished 
then  slightly  drawn  back  until  it  has  an  with  it  the  whole  of  the  bars  used  in  the 
equal  bearing  on  each  aatr^al:  By  this  Crystal  Palace.  His  improvement  con- 
mode  of  gazing,  no  putty  is  exposed  to  sists  in  the  addition  of  a  second  set  of 
the  weather,  which  is  a  vast  improvement  cutters,  whereby  the  Bash-bare,  instead  of 
Since  the  use  of  lai^  glass  has  become  so  passing  twke,  pass  onlg  ona  under  the 
general,  and  rafters  and  framed  sashes  formidable  claws  whioh  give  to  them  their 
have  been  almost  dispensed  with,  we  use  proper  form ;  thus  doubling  the  amomit 
much  larger  astragals,  and  place  them  also  of  work  performed  in  a  given  time,  or  at 
much  farther  apart.  ordinary  worit  producing  2f  miles  of 
Within  these  few  years,  considerable  finished  bars  per  day,  with  only  the  man- 
improvements  have  been  made  in  hot-  ual  labour  of  one  man  and  a  boy.  Mr 
house-building,  so  far  as  astragals  and  Birch  has  also  another  machine  in  opera- 
raflera  are  concerned.  Tbe  rep«d  of  the  tion  for  cutting  ridge-bars,  which  are 
datdea  on  ^ass  and  timber  has  so  much  finished  in  24-feet  lengths,  and  cut  out 
lowered  their  price,  that  now,  in  fact,  of  deal  3  inches  square,  producing  2400 
labouristhe  chief  itemofseriousexpense;  lineal  feet  in  ten  hours.  Nor  are  these 
and  we  hope  the  day  is  not  far  distant  important  adaptations  of  very  simple  ma- 
when  that  will  be  considerably  abridged,  chinery  confined  to  the  cutting  off  the 
by  the  discontinuance  of  ponderous  and  astragals  to  their  proper  lengths ;  they 
expensive  rafters,  and  costly  fmmed  sashes,  embrace  also  the  giving  them  Uie  reqnireij 
the  manual  labour  upon  which  has  been  bevel  at  one  end,  and  the  shoulder  at  the 
in  many  cases  equal  to,  if  not  more  than,  other:  even  the  nail-holes  are  perforated  at 
the  whole  value  of  the  material  each  end,  for  fixing  to  the  gutter  and  ridge. 
As  roofs  are  now  so  generally  made  As  ridgea  and  gutters  have  now  taken 
fixtures,  we  have  httle  more  to  do  than  to  the  place  of  rafters,  it  may  be  as  well  to 
calculate  the  expense  of  astragals,  wall-  allude  to  the  "  Paxton  gutter"  here.  Tbe 
plates,  and  hdg^  which  are  estimated  for  original  gutters  used  by  that  intelligent 
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gentleman  were  of  wood,  and  cut  out  by 
hand  ;  but  recent  improyements  have 
been  made,  whereby  they  are  now  cut  out 
by  machineiy. 

Fig.  784  will  show  the  Paxton  gutter, 
as  uE»d  in  the  Crystal  Palace. 

Pig.  784. 


Whether  gutters,  or  valleys  for  conduct- 
ing off  water,  should  be  made  out  of  one 
solid  piece  of  timber,  or  by  the  combina- 
tion of  three  pieces,  seems  to  us  in  no 
degree  doubtftd.  Join  the  separate  pieces 
as  you  may — ^nay,  even  cover  them  with 
copper,  zinc,  or  lead — still  they  cannot  be 
rendered  wateiproof,  and,  as  a  conse- 
quence, they  will  soon  rot;  and  as  the 
whole  roof  is  supported  by  them,  the 
durability  of  such  roofs  is  shortened.  Nor 
can  wooden  valleys  of  the  same  dimen- 
sions be  considered  as  strong  as  iron  ones. 
The  gutters  which  we  use  are  of  the  latter 
material ;  and  we  find  that,  with  less  bulk, 
and  consequently  less  shade,  we  not  only 
have  a  much  stronger  roof,  but  one  which 
may  be  rendered  perfectly  dry.  Our 
gutters  are  also  cast  with  dove-tailed  mor- 
tices along  their  sides,  into  which  the 
lower  ends  of  the  astragals  fit,  imbedded 
in  white-lead,  and  sometimes  fixed  in 
with  boiling  pitch.— Fwfo  fig.  785.  For 
an  illustration  of  our  metallic  gutter,  vide 
Plate  YIII.,  and  full  description,  vide  p.  59. 

Pig.  785. 


To  show  the  economy  of  mechanical 
power  in  the  Chatsworth  conservatory 
alone,  Sir  Joseph  Paxton  informs  us  that, 
even  in  its  original  form,  the  sash-bar 
machine  performed  the  labour  of  twenty 
men  for  one  year,  and  consequently  saved 
£1200.  The  length  of  bars  made  by  it 
for  that  conservatoiy  would  extend 
upwards  of  forty  miles  in  a  direct  line, 
making  at  the  rate  of  2000  lineal  feet 
of  bars  per  day,  and  at  an  expense  for 


attendance  of  only  5s.  per  diem ;  and  its 
first  cost  was  only  £20. 

The  annexed  woodcut,  fig.  786,  shows 
the  form  of  sash-bar,  half  size.  The  glass, 

Piff  786      ^^  ^®*  ^^^  ^^  grooves, 
__       requires    little    putty,    and, 

when  once  in,  is  more  imper- 
vious to  rain  than  by  the  usual 
modes  of  glazing.  In  this  case 
it  will  also  be  seen  that  the  as- 
tragals taper  both  upwards  and 
downwards  from  the  shoulder 
to  the  groove,  thus  requiring  very  little 
putty.  The  astragal,  although  thin,  has 
its  strength  retained  by  giving  additional 
depth,  upon  which  l£e  principle  of 
strength  is  weU  known  chiefly  to  cbpend. 
The  first  cost  of  this  machine  is  so 
trifling,  that  any  one  intending  to  build 
anything  beyond  an  ordinary  range  of 
hothouses  woidd  economise  Ihe  expense 
by  the  saving  of  manual  labour.  The 
machine  could  easily  be  attached  to  a 
saw-mill,  thrashing-machine,  corn-mill, 
or  indeed  wherever  there  is  motive 
power  on  the  premises. 

We  have  seen,  in  the  establishment  of 
A.  L.  Wallace,  Esq.  of  Edinburgh,  a  veiy 
simple  and  effective  machine  for  cutting 
out  mortices.  It  was  wrought  by  a  lever 
acted  upon  by  the  foot,  somewhat  like  a 
turning-lathe,  and  is,  for  fi*amed  doors  and 
sashes,  an  improvement  which  materially 
reduces  the  expense  of  their  construction. 
An  amazing  amount  of  prejudice  has 
to  be  got  rid  of  before  either  of  these 
machines  can  be  brought  into  general 
use;  and  before  the  second  Crystal 
Palace  is  finished,  we  sh^  see  mechani- 
cal power  applied  to  such  purposes  to  a 
much  greater  extent  than  has  as  yet  even 
been  anticipated. 

For  Read's,  Stevenson's,  Saul's,  Paxton  s, 
&c.,  sash-bars  to  prevent  drip,  vide  article 
Glass  and  Glazing. 


§  4. — WALL-PLATES. 

These  are  of  wood,  cast-iron,  or  stone : 
the  two  latter  are  much  to  be  preferred, 
on  accoimt  of  their  greater  durability. 
The  former  has  hitherto  been  most  gene- 
rally used,  no  doubt  from  the  circum- 
stance of  hothouses  being  for  long  con- 
structed entirely  of  this  material.  From 
their    position,    wall-plates    are    much 
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exposed  to  damp,  and  therefore  they  not 
only  speedily  become  decayed,  but  the 
ends  of  the  rafters,  mullions,  or  astragals 
reposing  or  set  in  them,  are  also  liable  to 
share  &e  same  fate.  Stone  is  well 
adapted  for  the  purpose  when  the  super- 
structure is  to  be  metallic,  and  cast-iron 
whether  it  is  of  that  material  or  of  wood. 
Stone  wall-plates  are  best  when  they  rest 
on  solid  masonry  or  brickwork,  and 
cast-iron,  when  used  in  a  similar  manner, 
or  when  the  roof  is  to  be  supported  on 
columns — in  which  case  they  may  be  used 
both  for  upper  and  lower  plates  with 
equal  advantage.  The  first  consideration 
regarding  either  ia,  that  they  be  suffi- 
ciently thick,  so  as  to  be  strong  and 
capable  of  sustaining  any  weight  that 
may  be  laid  upon  them,  as  well  as  incap- 
able of  becoming  twisted  or  cast,  or  of 
being  easily  displaced;  and  this  is  also 
necessary  in  order  to  admit  of  the  rafters, 
gutters,  astragals,  &o.,  being  securely 
fixed  to  them.  With  regard  to  wooden 
wall-plates,  their  form  deserves  considera- 
tion, for  on  this  much  of  their  durability 
and  usefulness  depends.  Their  under 
surface  must  always  present  'a  pl^me 
similar  to  that  of  the  top  of  the  wall,  or 
the  supports  they  are  to  rest  upon :  their 
sides  shotdd  be  peipendicular  to  that 
wsdl,  whether  they  exceed  its  thickness 
or  not  The  outer  half  of  the  top  surface 
should  present  an  angle  or  slope  exactly 
equal  to  that  of  the  roof;  the  inner  half 
should  have  a  greater  bevel,  to  allow  the 
condensed  steam,  conducted  by  the  roof 
to  that  point,  to  run  freelj  off.  All  this, 
it  will  be  clearly  seen,  is  with  a  view  to 
keep  the  wall-plates  as  dry  as  possible. 
They  should  never,  unless  in  the  case  of 
cast-iron  ones,  have  the  water-gutters 
cut  out  in  them  :  these  ought  always  to 
be  attached.  The  best  gutter  is  of  cast- 
iron  ;  and  these  should  be  cast,  with  the 
edge  which  comes  in  contact  with  the 
wdl-plate,  quite  straight,  so  that  it  may 
fit  closely  to  it  The  lighter  the  castings 
are,  the  better :  they  should  certainly  not 
exceed  an  eighth  of  an  inch  in  thickness, 
and  should  be  so  formed  that  the  end  of 
the  one  may  lie  within  the  end  of  the 
other,'-K)r  in  what  may  be  called  the  htdf 
spigot-and-faucet  form,  set  in  rust,  and 
secured  by  a  bolt  and  screw-nut  Lead 
was  long  used  for  this  purpose ;  but  it  is 
apt  to  get  bent,  and  often  to  crack  from 


expansion  and  contraction.  Zinc  has 
more  recently  been  employed ;  but  it  is 
neither  durable  nor  sufficiently  strong, 
and  scarcely  worth  the  expense  of  fitting 
up.  Whatever  kind  of  gutters  is  used, 
it  is  of  great  importance  that  they  be  of 
sufficient  size  to  carry  off  freely  all  the 
water  that  may  &11  into  them  from  the 
roo^  and  also  that  they  be  laid  at  a 
sufficient  incline,  so  that  the  water  may 
flow  to  the  points  of  discharge,  which 
should  not  exceed  25  or  30  feet  firom 
each  other.  These  dischargers  should  be 
cast-iron  pipes,  laid  to  carry  the  wat^  to 
the  nearest  tank  or  cistern;  for  rain 
water  is  an  element  too  precious  in  a 
garden  to  be  wilfully  wasted  Where 
iron  wall-plates  are  to  be  used,  it  will  be 
better  to  have  the  gutters  cast  on  them, 
as  making  both  the  cheapest,  best,  and 
most  elegant  finish.  Both  stone  and  iron 
wall-plates  should  be  so  formed  that  no 
water  may  rest  on  their  upper  snr&oes : 
they  should  therefore  be  bevelled  on 
both  sides,  so  that  it  may  run  freely  off. 
In  forming  the  connections  between  the 
rafters,  valleys,  or  astragals,  and  wall- 
plates,  all  mortice  joints  should  be  care- 
fully avoided ;  aa,  however  weU  they  may 
be  finished  off  by  the  tradesmen,  they  in 
time,  from  one  cause  or  another,  beoome 
so  open  as  to  admit  damp,  and  damp  will 
cause  decay.  In  the  case  of  wooden 
rafters  and  wall-plates,  the  former  should 
be  cut  with  a  i^oulder  to  abut  against 
the  wall-plate  on  its  inner  side,  while  the 
point  of  the  rafter  should  be  so  fashioned 
as  to  rest  on  the  wall-plate,  but  not  be 
mortised  into  it  To  secure  it  in  this 
position,  a  hard  wood  bolt  or  dowel  should 
be  driven  through  it,  and  three  parts 
through  the  wall-plate.  We  prefer  a 
wooden  to  an  iron  dowel  for  this  purpose, 
as  rust  affects  the  one  and  not  the  other. 
The  wood  may  slightly  shrink  firom  the 
iron  in  dry  weather ;  while  the  iron,  not 
expanding  in  proportion,  opens  a  way  for 
wet  getting  in,  which,  when  once  in, 
cannot  get  out  again ;  whereas  the  wooden 
bolt  will  expand  somewhat,  perhaps  to 
the  whole  extent  required — as,  firom  being 
driven  in  with  force,  its  diameter  is  a 
little  reduced,  and  it  will  have  a  natoxal 
tendency  to  assume  its  original  siae. 
All  wall-plates  resting  on  solid  masoniy 
or  brickwork  should  be  securely  batted 
or  bolted  down — a  precaution  seldom 
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thought  of  by  self-styled  hothouse- 
builderSy  who,  in  too  many  cases,  show  as 
slight  an  acquaintance  with  the  rules  of 
carpentry  as  they  do  of  the  principles 
upon  which  hothouse-building  should  be 
based.  Indeed,  looking  at  many  specimens 
of  their  handiwork,  one  would  think 
their  ideas  were  stereotyped  to  error. 
When  the  parapet  walls  are  built  of  brick 
or  rubble  stone,  inch-iron  dowels  should 
be  built  in  them,  at  10  feet  distances,  let 
into  the  wall  not  less  than  12  inches,  and 
upwards  into  the  wall-plate  at  least  to 
the  extent  of  half  their  thickness :  by 
this  means  the  superstructure  and  the 
walls  will  be  firmly  knit  together.  K  the 
parapets  are  of  ashlar,  the  dowels  should 
be  sunk  6  inches  into  the  top  course. 
Top  waU-plates  in  lean-to  houses  have 
hitiierto  been  little  attended  to;  they 
have  in  general  been  merely  a  4  or  6 
inch  square  batten,  built  into  the  solid 
wall  at  top,  and  surrounded  with  bricks 
or  stones  and  mortar.  To  these  the  top 
ends  of  the  rafters  have  been  nailed  or 
otherwise  fastened 

The  ridge  beams  of  span-roofed  houses 
may  be  r^arded  as  wall-plates,  as  they 
answer    a   similar  purposa      Fig.  787 

Fig.  787. 


shows  an  improved  form,  with  its  coping, 
and  the  manner  in  which  the  top  ends 
of  the  rafters  are  secured  to  it  Such 
ridge  beams  are  only  to  be  used  where 
the  roof  is  composed  of  rafters  and  sashes, 
the  top  ones  of  which  are  to  slide  up  and 
down  for  ventilation.  Their  form  is, 
however,  different  when  ventilation  is 
effected  at  that  part>  and  has  been  else- 
where explained. 


§  5. — COYEBING  THE  BOOFS  OF  GLASS 
HOUSES  Ain)  PITS,  FOR  THE  EXCLU- 
SION OF  COLD  OB  THE  RETENTION  OF 
HEAT. 

The  advantages  arising  from  covering 
glass  roofe  appear  to  have  been  to  a  cer- 
tain extent  known,  and  partially  acted 
upon,  perhaps  as  early  as  the  beginning 


of  the  last  century.  At  all  events,  speak- 
ing from  our  own  personal  knowledge,  we 
have  seen  hothouses  covered  during  win- 
ter fifty  years  ago ;  and,  judging  from  the 
very  complete  manner  in  which  the  ope- 
ration was  performed,  the  arrangements 
preconcerted  to  carry  this  into  effect  leave 
no  doubt  on  our  mind  that  hothouses 
were  furnished  with  shutters  almost  from 
the  period  of  their  introduction  into  Scot- 
land. This  fact  is  not,  we  presume,  un- 
known to  reading  gardeners,  even  although 
much  younger  than  ourselves,  as  the  case 
has  been  published  long  ago,  and  not  only 
described  and  detailed,  but  also  figured 
in  a  very  copious  manner — for  example,  in 
"Treatise  on  several  Improvements  recent- 
ly made  in  Hothouses, '  by  the  late  J.  C. 
Loudon,  published  in  Edinburgh  in  1805. 

We  are  led  to  these  remarks,  as  we  find, 
within  this  year  or  two,  coverings  recom- 
mended as  if  quite  a  new  feature  in  horti- 
culture, while  scarcely  one  of  the  plans 
reconmiended  is  half  so  good,  efficient, 
and  businesslike  as  those  we  have  alluded 
to  as  being  in  full  operation  more  than 
half  a  century  ago.  Modem  writers  re- 
commend covering  the  exterior  of  the 
house  with  canvass-  screens,  not  one  of 
whom,  that  we  have  met  with,  appearing 
to  have  thought  how  much  more  effectu- 
ally frost  could  be  excluded  and  heat 
retained  by  internal  coverings  or  screens. 
Undoubtedly  there  are  cases— such  as  low 
pits,  &0. — ^where  this  mode  could  not  veiy 
conveniently  be  adopted,  but  in  many 
others  internal  coverings  could  be  em- 
ployed with  perfect  ease.  Night  covering 
on  the  outside  of  hothouses  is  very  desir- 
able during  winter,  and,  if  judiciously 
applied,  prevents  the  excessive  dryness  in 
the  atmosphere  which  is  so  injurious  to 
plants,  and  can  scarcely  be  avoided  when 
strong  fires  are  applied  to  resist  the  cold 
from  without  The  temperature  of  the 
glass  in  the  roof  of  a  hotbouse  at  night, 
when  fully  exposed,  is  exactly  the  mean 
of  the  external  and  internal  air ;  and  con- 
sequently, in  very  cold  weather,  and  when 
there  is  moisture  floating  in  the  internal 
atmosphere,  it  becomes  a  great  condenser, 
and  dries  the  air  of  the  house  much  faster 
than  it  would  otherwise  be.  This  an  outer 
covering  prevents  in  a  great  measure,  as 
well  as  econondses  fuel,  and  lessens  the 
evil  of  too  much  fire  heat. 

Continental  cultivators  calculate  that 
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external  coverings,  if  properly  applied, 
eJQTect  a  saving  of  nearly  nine-tenths  of  the 
fuel,  and  that  a  better  and  more  certain 
temperature  is  maintained  even  when  the 
thermometer  sinks  to  from  15°  to  24°  of 
frost,  Reaumer — that  is,  below  zero  by 
Fahrenheit's  scale.  All  coverings,  to  be 
most  effective,  should  be  impervious  to 
water,  and  of  non-conducting  materials. 

The  following  description  and  illustra- 
tion, fig.  788,  will  explain  a  method  of 

Pig.  788. 
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covering  span-roofed  hothouses  much 
used  throughout  the  north  of  Europe; 
nor  is  it  span-roofed  houses  alone  that  are 
thus  covered,  but  lean-to  houses  also,  as 
well  SB  pits  of  every  description.  The  cov- 
erings formerly  us^  were  wooden  shutters 
and  straw  mats  set  in  frames ;  but  felt  is 
now  common,  making  not  only  a  much 
more  economical,  but,  at  the  same  time, 
more  convenient  kind  of  covering,  a  is 
a  section  of  a  rafter  constructed  for  this 
purpose,  in  which  bbare  the  glass  sashes ; 
c  c  itie  felt  or  other  covering  made  into 
frames  the  exact  size  of  the  saahes,  and 
put  on  every  evening  during  winter,  and 
removed  again  in  the  morning,  unless  the 
weather  is  exceedingly  cold,  and  much 
snow  has  fallen ;  d  another  section  of  a 
rafter  for  the  same  purpose,  the  fastenings 
of  the  shutters  being  rather  different ;  e  e 
the  sashes  as  before,  and //the  covering, 
which  in  this  case  is  not  kept  down  by  the 
coping  as  in  a,  but  the  top  ends  of  the 
shutters  run  under  the  coping  of  the 
ridge  at  g,  and  the  bottom  part  is  secured 
by  a  button  on  top  of  the  rafter  in  a 
variety  of  ways,  which  will  suggest  them- 
selves to  the  intelligent  gardener.  A  pro- 
vision is  made  for  closing  in  the  space 


between  the  bottom  rail  of  the  shutter  and 
the  top  of  the  bottom  rail  of  the  sash,  by 
a  piece  of  wood  suitec^  to  the  purpose. 
This  is  intended  to  prevent  too  much  cold 
air  entering  between  the  shutters  and  the 
lights,  or  rather  to  keep  such  air  in  a  quies- 
cent state — a  precaution  very  necessaiy  in 
cold  climates,  and  not  to  be  disregarded 
in  our  own.  The  side  sashes  are  also 
covered,  as  shown  by  the  dotted  lines,  and 
are  secured  to  the  mullions  by  means  of 
wooden  or  iron  buttons,  or  screw,  as  shown 
at  h.  These  side  shutters  are  let  into,  a 
groove  in  the  top  wall-plate,  and  into  a  re- 
bate in  the  lower  one.  In  the  extensive  nur- 
series of  the  Messrs  Booths  of  Hambui^, 
both  top  and  side  shutters  are  so  arranged, 
but  a  circulation  of  air  is  allowed  to  flow 
between  the  shutters  and  sashes  frx>m  the 
parapet  wall  to  the  ridge — ^which  should 
not,  however,  be  the  case.  Such  contriv- 
ances have  been  occasionally  used  in  this 
country  for  years,  and  may  be  employed 
'to  great  advantage  in  excluding  frxnt  from 
heath-houses,  greenhouses,  &c,,  so  as  to 
dispense  with  fire  heat  entirely ;  and  in 
forcing-houses  their  use  will  lessen  the 
consumption  of  fuel,  as  well  as  the  peril- 
ous effects  of  too  much  artificial  heat 
during  the  night 

Patent  felt  $hutter$  are  used  extensively 
in  the  gardens  at  Dalkeith ;  and  we  be- 
lieve that  heaths,  camellias,  azaleas,  and 
many  Japan,  Chinese,  and  New  Holland 
plants,  would  succeed  much  better  if  the 
glass  roofis  were  so  covered,  than  by  the 
application  of  fire  heat.  Should  the  frxjst 
at  any  time  get  in,  the  covering  should  be 
left  on  until  it  has  thawed,  and  the  plants 
will  be  found  to  have  sustained  litUe  or 
no  injuiy.  The  most  expeditious  method 
of  covering  and  uncovering  the  roo&  of 
houses  and  pits  would  be,  to  have  thick 
canvass  rendered  waterproof,  and  mount- 
ed on  rollers,  so  that  it  could  be  run  up 
or  down  when  required. 

We  have  stated  at  the  commencement 
of  this  article  that  coverings  were  used 
many  years  ago  :  we  may  instance  those 
in  the  garden  at  Abercaimey  so  early  as 
1800.  Amongst  the  hothouses  was  a 
pine-stove,  with  rafters  constructed  exactly 
like  those  shown  at  fig.  788,  a.  The  shat- 
ters used  were  wooden  frames  of  the  exact 
size  of  the  sashes,  and  these  were  covered 
with  strong  canvass  or  sailcloth,  and 
painted  wiUi  oil-colour,  notwithstanding 
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oil  has  been  said  to  destroy  such  &brics, 
every  third  or  fourth  year.  They  lasted 
for  many  years.  They  were  put  on  every 
evening,  from  the  beginning  of  November 
till  the  beginning  of  March,  and  taken  off 
every  morning,  the  whole  operation  taking 
one  man  about  five  minutes,  the  house 
being  50  feet  long,  with  two  sets  of  shut- 
ters— one  for  the  lower  range  of  roof 
sashes,  and  another  for  the  upper.  A 
pine-pit  adjoining,  40  feet  long  and  12 
feet  broad,  was  also  covered  in  the  same 
manner,  only  the  shutters  in  this  case 
were  as  long  as  the  width  of  the  roof^  and 
in  one  piece.  Fuel  was  expensive,  which 
led  to  this  precaution,  and  the  saving  was 
considerable ;  besides,  the  plants  were  not 
subjected  to  the  unnatural  excitement 
they  would  have  been  exposed  to,  if 
strong  fires  had  been  kept  up  during  the 
night  In  &ct,  these  shutters  were  made 
upon  &r  more  correct  principles  than  any 
we  have  since  seen.  The  framework  fitted 
close  to  the  styles,  and  the  top  and  bottom 
rails  of  the  sashes,  so  that  little  or  no  air 
could  find  its  way  between  them  and  the 
glass ;  and  hence  their  great  utility.  The 
volume  of  air  thus  enclosed,  being  in  a 
quiescent  state,  became  a  most  powerful 
non-conductor,  which  would  not  be  the 
case  were  the  air  allowed  to  circulate  be- 
tween them  and  the  glass,  as  is  the  case 
with  the  houses  at  Hamburg  alluded  to 
above. 

The  woodcut  annexed,  fig.  789,  exhibits 
a  mode  of  covering  and  ventilating  pro- 
fig.  789. 


posed  by  Mr  Moore,  in  the  '' Journal 
of  the  Horticultural  Society,"  vol.  ii. 
p.  28  : — "  I  am  aware,"  he  says,  "  that 
night  covering  is  a  generally  acknow- 
ledged benefit,  and  tibat  it  is  in  some 
cases  acted  on;  but  it  should  be  more 
universally  and  more  systematically  fol- 
lowed up.  To  assist  in  bringing  the 
principle  of  night  covering  into  more 
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universal  application,  is  the  purpose  of 
the  following  suggestion.  I  need  not 
stop  to  show  how  night  coverings  prove 
beneficial.  It  is  sufficient  to  state,  that 
whatever  prevents  the  radiation  of  heat 
from  the  interior  to  the  exterior  atmo- 
sphere, through  the  conducting  agency 
of  the  glass,  decreases  in  the  same  ratio 
the  amoimt  required  of  applied  heat^  and 
hence  saves  the  plants  from  being  ex- 
posed to  imnecessary  excitement  The 
principle  upon  which  a  covering  acts 
most  effectually  is  that  of  enclosing  a 
complete  body  or  stratum  of  air  exterior 
to  the  glass-->this  body  of  air  being 
entirely  ^ut  away  from  the  surrounding 
outer  atmosphere;  and  as  air  is  a  bad 
conductor  of  heat,  the  warmth  of  the 
interior  is  by  this  means  prevented  from 
passing  to  the  exterior  atmosphere ;  or,  in 
other  words,  the  exterior  atmosphere  being 
prevented  from  coming  in  contact  with 
the  glass,  cannot  absorb  from  the  interior 
any  sensible  proportion  of  its  heat  To 
secure  this  advantage,  however,  the  cover- 
ings must  be  kept  frdm  contact  with  the 
glass ;  and  they  should  extend  on  every 
side  where  the  structure  is  formed  of 
materials  which  readily  conduct  heat, 
such  as  glass  and  iron."  An  improve- 
ment connected  with  this  subject^  and 
which  is  probably  seldom  acted  upon,  is 
to  have  the  covering  to  fit  so  accurately 
as  to  exclude  the  external  air,  "  and  then 
to  have  a  series  of  ventilators  provided, 
to  stand  open  during  the  night  The 
stagnation  of  the  internal  atmosphere 
would  thus  be  prevented,  in  consequence 
of  the  interior  air,  and  the  air  between  the 
glass  and  the  covering,  being  of  different 
degrees  of  density,  owing  to  their  being 
differently  charged  with  heat  It  will  be 
understood  that,  as  here  shown,  the  side 
and  end  shutters  (the  latter  not  indicated) 
fit  into  grooves,  the  upper  groove  being 
attached  to  iron  pins,  and  thus  fixed  at  a 
proper  distance  from  the  building,  with- 
out obstructing  the  passage  of  air  along 
the  enclosed  space,  and  that  on  the  lower 
side  being  so  fixed  as  to  exclude  the 
external  air  in  that  direction.  The  top 
or  roof  shutters  also  run  into  a  groove 
along  the  ridge  of  the  roof,  and  at  the 
lower  end  are  fixed  close  down  to  the 
top  of  the  side  shutters,  fastening  with  a 
button.  Each  of  the  shutters  should 
have  a  projecting  fillet  fixed  on  one  side, 
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BO  as  to  shut  close  over  the  adjoining  one. 
The  shutters  themselves  should  of  course 
be  made  of  light  framework,  strengthened, 
where  necessary,  with  small  iron  rods. 
The  material  used  for  covering  them  may 
be  the  asphalt  felt,  or  strong  brown  paper 
coated  with  tar.*' 

Of  all  protecting  materials  for  covering 
pits  and  hothouses,  mats  are  undoubtedly 
the  worst,  and  are  expensive  both  to  pro- 
vide and  apply.  Patent  asphalt,  upon 
Crogan's  or  M'Niell's  principle,  is  pro- 
bably the  best,  when  fitted  up  as  shutters 
of  the  same  size  as  the  sashes — being  both 
a  non-conductor,  and  almost  waterproof 
at  the  same  time;  or  it  may  be  render- 
ed perfectly  so  by  coating  it  over  with 
asphalt  and  pitch  in  a  hot  state,  and 
dusting  it  over  with  fine  sharp  sand 
before  it  becomes  hard.  Its  weight,  how., 
ever,  is  liable  to  break  the  glass,  unless 
provision  be  made,  as  above,  for  prevent- 
ing it  coming  in  too  close  contact  with 
it ;  nor  is  it  adapted  for  rolling  up  in  the 
manner  of  canvass,  being  liable  to  break 
on  account  of  its  stifiness. 

A  lighter  and  more  flexible  material 
may  be  found  in  thin  canvass,  such  as  is 
used  for  covering  ricks,  and  purchased 
for  from  8^d.  to  Is.  per  yard.  It  may  be 
rendered  quite  waterproof  by  being  cover- 
ed with  resin  and  melted  fat  in  about 
equal  quantities,  adding  about  one>fourUi 
of  bees'-wax,  the  whole  laid  on  when  quite 
hot.  The  bees*-wax,  being  antiseptic,  pre- 
serves the  canvass,  and  gives  consistency 
to  the  other  ingredients,  and  prevents 
their  becoming  soft  by  heat,  as  well  as 
keeps  them  pliant  Mineral  pitch  has 
been  tried,  but  not  with  successful  re- 
sults. 

The  best  materials  for  excluding  cold 
and  retaining  heat  must  be  non-con- 
ductors of  both  heat  and  cold  Hence 
the  wooden  shutters  used  in  Russia  over 
their  double  glass  roofs,  and  the  straw  or 
reed  mats  employed  by  the  Dutch  and 
Germans,  are  well  fitted  for  the  purpose, 
so  fiur  as  non-conduction  is  concerned. 
They  are,  however,  both  rather  unwieldy 
to  handle,  but,  from  natural  circum- 
stances, absolutely  necessary  in  those 
countries.  Woollen  cloth,  or  felt,  if 
rendered  waterproof,  appears  to  us  the 
most  suitable  for  our  climate;  and  the 
mode  of  applying  it  must  be  .regu- 
lated by  drcumstanoes^  as  our  roofe  are 


of  so  great  a  variety  of  form.  Where 
rafters  are  used,  we  would  recommend 
framed  shutters,  to  fit  into  them  over  the 
sashes;  and  where  rafters  are  dispensed 
with,  coverings  in  large  pieces^  mounted 
on  rollers,  would  be  the  best,  as  re- 
quiring little  time  to  put  on  or  take 
off;  for  much  of  the  success  of  covering 
will  depend  on  this  matter.  Waterproof 
canvass  is  the  next  best  material  to 
woollen  cloth. 

That  much  heat  is  saved  by  covering 
glass  roofe  is  yery  clear ;  but  what  that 
amount  is,  is  not  easy  to  calculate.    Dr 
Wells,  in  his  experiments  on  dew,  found 
that  a  cambric  handkerchief  supported 
6  inches  aboye  the  ground,  caused  the 
ground  at  that  spot  to  be  8°  warmer  in  a 
clear  frostj  night  than  the  surrounding 
ground  that  was  not  so  protected.    Fol- 
lowing this  &ct>  many  cultivators  place 
the  covering  at  some  distance  from  the 
glass,  so  as  to  admit  a  body  of  air  to 
intervene ;  while  others  lay  the  coyering 
close  upon  it»  calculating  that»  by  this 
means,  both   radiation  and  conduction 
will  be  very  much  prevented, — as  with 
glass  the  cooling  process  arises  frt>m  these 
two  causes,  the  former  being  increased 
by  a  clear  sky,  and  the  latter  being  much 
affected  by  the  force  of  the  wind.    Thick 
coverings  have  been  much  used  in  cold 
countries — thickly  formed  straw  mats, 
and    even    boarding,    being   often   had 
recourse  to,  and,  with  such  protection, 
they  estimate  a  saving  of  two-thirds  of 
the  ordinary  loss  of  heat    In  accordance 
with  these  views,  Mr  Percival,  in  **  Gar- 
deners* Chronicle,*'  says :    "  By  a  good 
covering  of  wood  or  thick  straw,  I  have 
no  doubt  fully  two-thirds  of  the  ordinary 
loss  of  heat  may  be  prevented;  and  I 
think  it  may  be  fairly  assumed  in  prac- 
tice, that  the  saving  will  be  quite  equal 
to  one  half— that  is  to  say,  that  the  loss 
of  heat  from  glass  so  covered  will  only 
be  one  half  what  it  would  otherwise  be, 
provided  such  covering  fits  tolerably  dose 
to  the  frames,  without  allowing  any  cir- 
culation of  air  between  the  glass  and  the 
covering.    Of  course,  also,  if  the  top  only 
of  a  pit  or  house  be  so  covered,  the  saving 
must  only  be  calculated  for  the  portion 
so  treated,  and  not  for  the  whole  house." 

Impermeable  or  waterproof  canvass 
may  be  prepared  in  any  of  the  following 
manners: — 
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1.  Vegetable  or  minend  pitch,  applied  hot 
with  a  brusl^  the  caavaaB  being  spread  eveuly 
on  a  level  floor. 

2.  Linseed  oil,  boiled  with  lithai^  or  sugar 
of  lead,  or  what  is  called  drying  oil. 

8.  The  same  oil,  holding  in  solution  a  small 
quantity  of  caoutchoua 

4.  A  solution  of  glue  or  isinglass,  introduced 
into  a  stuff,  and  then  acted  upon  by  a  clear  in- 
fusion of  galls :  the  fibres  get  thus  impregnated 
with  an  insoluble,  impermeable,  pulverulent 
lather. 

5.  A  solution  of  soi^,  worked  into  doth, 
and  decomposed  in  it  by  the  action  of  a  solu- 
tion of  aliun:  whence  results  a  mixture  of 
add,  fats,  and  alumina,  which  insinuates  itself 
among  all  the  woolly  filaments,  fills  their  intex^ 
stices,  and  prevents  the  passage  of  water. 

6.  A  varnish  made  by  dissolving  caoutchouc 
in  rectified  petroleum  or  naphtha^  applied  be- 
tween two  surfaces  of  doth,  as  described  under 
Mackintosh's  patent. — Urt^i  Diet,  e/  Arts,  dsc, 

BumettiBed  canvass — ^that  is,  canvass 
prepared  b  j  being  saturated  with  a  dilute 
solution  of  chloride  of  2dno — ^is  flexible,  and 
being  in  pieces  of  any  size,  is  convenient 
for  covering  both  pits  and  houses.  The 
high  character  given  of  its  durability  by 
many  of  the  most  scientific  men  of  the 
daj--^vide  Prospectus  and  Testimonials, 
publi^ed  by  Sir  William  Burnett,  the 
patentee.  King  William  Street,  London) 
— haa  induced  us  to  use  it  pretty  largely. 
Our  experience  of  it  has  not  extended 
over  a  sufiicient  period  to  enable  us  to 
speak  to  its  durability;  but  so  far  as 
regards  the  convenience  of  using  it,  we 
think  it  the  very  best  material  we  Iqiow 
of  for  covering  glass  roofs  upon  the 
roUing-up  principle. 

The  following  mode  of  applying  canvass 
coverings  to  the  roofs  of  ei^er  lean-to  or 
span-roofed  hothouses,  as  a  protection  dur- 
ing winter,  is  the  same  as  that  proposed  for 
shading  during  summer.  The  covering 
material  in  the  former  case  should  be 
strong  waterproof  canvass ;  while  in  the 
latter  it  should  be  thin  canvass  of  a  semi- 
transparent  fisibric.   Fig.  790  represents  a 
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simple  apparatus,  used  at  one  period  in  the 
gardens  at  Sion  House  for  the  latter  pur- 
poses. It  was  the  invention,  we  believe,  of 
Mr  Forrest  Our  figure  and  description 
are  from  "  The  Suburban  Horticulturist : " 
**  The  canvass  is  fixed  to  a  roller  of  wood  50 
or  60  feet  in  length — ^the  length  depending 
on  the  diameter  of  the  pole  or  rod  a,  aud 
the  toughness  of  the  timber  employed,  as 
well  as  the  dimensions  and  strength  of 
all  the  other  parts.  On  one  end  of 
this  rod,  and  not  on  both,  as  is  usual,  a 
racket-wheel,  h,  is  fixed,  with  a  plate 
against  it,  c,  so  as  to  form  a  pulley  groove, 

d,  between,  to  which  a  cord  is  fastened ; 
and  about  three  inches  fiuiher  on  the 
rod  is  fixed  a  third  iron  wheel,  about  6 
inches  in  diameter  and  half  an  inch  thick, 

e.  This  last  wheel  runs  in  an  iron  groove, 
/,  which  extends  along  the  end  ndfter,  or 
end  wall  of  the  roof  to  be  covered.  The 
canvass  being  sewed  together  of  a  suffi- 
cient size  to  cover  the  roof,  one  side  of  it 
is  nailed  to  a  slip  of  wood  placed  against 
the  back  wall — ^that  is,  along  the  upper 
end  of  the  sashes.  The  other  side  is 
nailed  to  the  rod  <k  When  the  canvass 
is  rolled  up,  it  is  held  in  its  place,  under  a 
coping  g,  by  a  racket  A  j  and  when  it  is 
to  be  let  down,  the  cord  t  of  the  roUer  is 
loosened  with  one  hand,  and  the  racket- 
cord  k  pulled  with  the  other,  when  the 
canvass  unrolls  with  its  own  weight 
The  process  of  pulling  it  up  again  need 
not  be  described.  The  most  valuable 
part  of  the  plan  is,  that  the  roll  of  can- 
vass, throughout  its  whole  length,  winds 
up  and  lets  down  without  a  single  wrinkle, 
notwithstanding  the  pulley- wheel  is  only 
at  one  end.  This  is  owing  to  the  weight 
of  the  rod,  and  its  equal  diameter  through- 
out" 

A  more  simple  plan  is  that  adopted 
for  orchid-houses,  one  of  which  we  have 
in  operation  here.  It  consists  of  a  pole 
70  feet  in  length  and  3  inches  in  diame- 
ter, having  fixed  to  one  end  a  wooden 
wheel  18  inches  in  diameter,  and  hol- 
lowed out  in  the  periphery — over  which 
a  double  line  is  wound,  being  fixed  at 
one  end  to  the  wheel ;  the  other  is 
brought  down  and  made  fast  to  the  front 
of  the  house.  When  loosened,  the  pole 
runs  down,  bringing  with  it  the  thin 
canvass  shading  which  is  fastened  to  it, 
along  its  whole  length,  by  one  of  its  sides ; 
while  the  other  side  of  the  canvass  is 
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fastened  to  the  ridge  of  the  house.  The 
other  double  of  the  line,  when  pulled 
down,  winds  up  the  pole,  which  takes 
along  with  it  the  canyass,  rolling  itself 
round  the  pole  in  its  progress  upwards— 
the  whole  operation  of  shading  or  un- 
shading  being  performed  in  less  than  a 
minute.  A  double  line  of  saddle-girth 
is  fastened  to  the  ridge  of  the  house,  and 
also  to  the  end  of  the  pole,  which  gives 
the  revolving  motion  to  the  latter.  For 
lean-to  houses,  one  sheet  of  shading  is 
sufficient ;  but  for  span-roofs,  a  separate 
sheet  and  pole  is  necessary  for  each  side. 
For  houses  with  the  old-fashioned  rafters, 
no  precaution  will  be  required  for  pre- 
serving the  glass  from  being  broken  by 
the  weight  of  the  canvass,  even  should  it 
be  used  of  thick  sailcloth  for  resisting 
cold,  as  the  rollers  will  move  upon  the 
upper  sides  of  the  rafters,  and  so  run 
clear  of  the  glass.  But  for  houses,  as 
now  often  constructed,  without  deep 
rafters,  it  will  be  necessary  to  place  from 
top  to  bottom  of  the  roo^  and  at  distances 
of  6  or  8  feet  apart,  temporary  pieces  of 
wood,  upon  which  the  roller  may  run. 


§  6. — ESPALIER  RAILINGS. 

In  former  times  every  garden  had  its 
espalier  rails,  which  were  considered 
appendages  as  necessary  as  the  walls 
themselves,  for  the  production  of  various 
kinds  of  fruit,  deemed  rather  too  delicate 
to  ripen  properly  on  standards,  and  ex- 
cluded from  the  walls  for  want  of  room. 
Opinions  have  been  at  variance  for  some 
years  as  to  the  advantages  or  disadvan- 
tages of  such  a  mode  of  training;  and 
the  older  mode  has  been  returned  to,  in 
many  instances,  after  having  been  con- 
demned and  exploded  for  more  than 
half  a  centuiy — namely,  dwarf  standards 
or  buzzelars. 

Espalier  rails,  when  well  covered  with 
trees,  no  doubt  produce  abundant  crops 
of  fhiit;  and  they  have  also  another 
advantage  in  places  where  general  order 
and  high  keeping  are  not  fully  carried 
out  They  form  blinds  or  screens,  by 
which  the  quarters  of  the  garden  are 
hidden ;  and  if  the  walks,  edgings,  and 
border  between  them  and  the  espalier  be 
kept  in  trim  order,  the  supez^oid  visitor 


concludes  that  the  whole  place  is  in  ex- 
cellent keeping. 

Of  authors  on  gardening  who  have 
pronounced  opinions  on  their  merits,  we 
may  mention  that  MThail  condemns 
them,  while  Nicol,  Marshall,  Neill,  Aber- 
crombie,  Loudon,  Rogers,  &c.,  approve  of 
them.  *'  Beside  the  value  of  their  fruit," 
says  Loudon,  ''they  form  a  sort  of  coun- 
terpart to  IJie  trees  on  the  walls,  and  add 
much  to  the  general  effect  of  the  garden, 
by  ihcreasing  the  appearance  of  design, 
and  much  to  its  beauty  in  detail,  by  the 
variety  of  their  blossoms  in  spring  and 
their  fruit  in  autumn."  Our  own  opinion 
is,  that  they  are  valuable  in  cold  and  ex- 
posed situations,  preventing  the  fruit 
from  being  blown  off  by  winds,  presenting 
one  surface  at  least  as  well  to  the  sun  as 
if  the  trees  were  grown  against  a  wall, 
but  without  the  advantage  of  radiated 
or  reflected  heat,  occupying,  when  placed 
vertically,  much  less  space  than  stan- 
dards ^  whUe  they  both  form  blinds  to 
hide  tiie  coarser  kitchen  garden  crops, 
and  afford  shelter  to  those  of  a  more 
delicate  nature. 

The  almost  total  disregard  of  elegance 
in  design  in  the  construction  of  e^alier 
railings,  has  no  doubt  tended  to  their  dis- 
repute. Why  this  should  be  it  is  hard  to 
conjectiu-e,  seeing  we  have  so  many  sped- 
mens  constantly  before  us  in  the  eleeant 
and  architectilral  nulings  with  ^ 
every  town  and  city  abounds ;  for,  in  &ct, 
an  iron  espalier  rail  can  be  considered  as 
diflering  but  little  from  these.  The  speci- 
men books  of  wire-workers  and  ironmon- 
gers supply  abundant  examples,  and  the 
cost  can  be  ascertained  from  them  eith^ 
by  the  ton  or  by  the  extent  in  feet 

Formerly  espalier  railings  were  con- 
structed of  timber.  If  they  were  made 
of  the  mere  thinnings  of  the  young  plan- 
tations, they  had  almost  yearly  to  be  re- 
placed ;  wlule  if  made  of  better  material, 
and  well  finished  off,  they  became  an 
expensive  afi&dr.  Cast-iron  superseded 
wood;  and  malleable-iron  uprights  and 
strong  wire  have  in  turn  been  introduced 
to  set  aside  this. 

Of  cast-iron  rails^  the  annexed,  figs. 
791  and  792,  may  be  given  as  examples. 
The  uprights  in  both  are  set  in  blocks  of 
stone,  are  9  feet  apart^  and  are  If  inches 
square  at  the  bottom,  slightly  tapering  up- 
wards, and  finishing,  in  the  one  case,  in  a 
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small  urn  at  tlie  top,  which,  as  the  tapering 
form  prevents  its  being  so  readUy  fitted  up 


aa  tiie  uprights,  is  scnwed  on  when  the  lat- 
ter are  fixed  in  their  places.  In  the  other, 
the  standards  must  be  cast  in  the  same 


manner.  The  horizontal  bars  are  21  inches 
broad,and  three-quarters  of  an  inch  thick. 
The  small  upright  bars  are  three-eigfathfi 
of  an  inch  square,  8}  inches  apart,  and 
rise  with  a  q)ear  point  5  inches  above  the 
upper  rail  Every  100  feet  in  length  of 
such  a  rail  weighs  atmut  1  ton,  and  may 
be  purchased  at  from  JCIO  to  £12  p^ 
too,  according  to  the  price  of  iron  at  the 
time  and  place. 

Hg.  793  is  ao'oUner  example,  in  which 


the  standards  and  horieontal  bars  may  be 
of  the  same  dimensions,  while  the  uprights 
are  well  seasoned  timber  instead  of  iron. 
The  former,  being  a  non^oonductor  of  cold, 
would  be  less  apt  to  induce  the  injurious 
effects  which  ensue  from  the  action  of 
frost  on  the  parte  of  the  branches  that 
come  into  immediate  contact  with  metallic 
substances.  The  upright  wooden  rails 
should  be  fitted  loosely  into  the  horizontal 
rails  at  the  top  and  bottom,  to  prevent 
the  lodgment  of  damp ;  and  small  fillets 
attached  to  them,  immediately  above  the 
lower  rail,  will  keep  them  sufficiently 
firm  in  their  placee. 

In  the  erection  of  espaliers,  the  bottom 
horiEontal  rail  should  be  placed  at  least 
13  inches  above  the  surface  of  the  soil, 
as  under  that  no  fruit  would  be  produced; 
and  by  the  leaves  And  branches  being  kept 
clear  of  the  ground,  a  free  and  healthy  cir- 
culation would  be  promoted  under  them. 

Notions  of  economy  havb  fed  some  to 
fix  their  iron  espaliers  in  blocks  of  wood 
instead  of  in  stone.  This  is  a  great  mis- 
take, because,  as  the  blocks  they  are  set 
in  begin  to  decay  round  their  outer  cir- 
cumferences,  a  vacancy  is  thus  formed 
between  them  and  the  ground,  which  daily 
increases  by  the  shaking  of  the  rail  by 
wind  or  other  causes;  and,  in  conse- 
quence, the  rails  soon  get  twisted,  so  that 
in  a  few  years  they  become  very  unsightly 
and  unsteady. 

Wooden  espaliers  were,  ata'd  still  are,  in 
use;  and,  except  as  re^rds  dutability, 
they  are  better  than  iron  ones.  If  the 
uprights  be  set  on,  not  tn,  blocks  of  stone 
standing  12  inches  above  the  ground, 
they  will  last  for  many  years.  AH  fiuicifii] 
trellis-work  should  be  avoided,  as  being 
less  strong  than  more  simple  forms,  and 
infinitely  more  expensive  in  the  erection. 
Whatever  may  be  said  to  the  contrary, 
we  know  from  experience  that  iron  rail- 
ings have  been  prodnctive  of  conaiderabla 
injury  to  lh6  liAmobCs  of  trees  and  plants 
trained  upon  them ;  and  as  these  injurious 
effects  have  followed  severe  frosts,  we  need 
hardly  say  that  the  cause  arises  from  the 
rapid  conduction  of  heat  from  the  branches 
— an  efiect  that  never  can  take  place  where 
wood  is  employed. 

The  subjoined  fig.  794  will  show  the 
winciple  of  a  wooden  rail  of  this  kind. 
The  uprights  should  be  of  oak,  3^  inches 
square  at  the  bottom,  and  tapering  to  2j( 
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inohes  at  top.  They  should  bo  set  on  stone    plank,  6  inobea  in  breftdth,  ta  laid  along 
pllntiia  at  least  12  inches  above  the  surface     their  tope,  and  nailed   down  to  them, 
which  keeps  them  in  their  place,  and  at 
f^.  TBI.  the  same  time  eupporta  the  roo£     The 

latter  is  also  formed  of  larch  rafters,  6 
feet  apart,  along  which  tile  laths,  2  incbea 
squats,  are  laid  longitudinally.  The  width 
of  the  structure  within  may  be  from  6  to 
10  feet  f  in  the  tatter  case  the  roof  may 
be  supported  by  uprights,  as  shown  in  the 
sketch.  The  great  advantage  of  such  an 
espalier  is  the  check  the  ascending  sap 


Fig.  Tsa. 


of  the  ground,  the  tops  of  which  plinths 
should  be  bevelled  off  to  throw  off  the 
rain,  as  shown  in  the  diagram.  An  iron 
dowel,  1  inch  in  diameter,  should  be  sunk 
6  inches  into  the  stone  plinth,  and  also  6 
inches  into  the  base  of  the  wooden  up- 
right, to  give  stability  to  the  whole;  and, 
stUl  farther  to  insure  strength,  iron  straps 
should  be  brought  up  mim  the  stone 
plinths,  and  screwed  to  the  Uprights,  as 
shown  in  our  figure. 

Fig.  795  exhibits  a  specimen  of  a  cheap, 
durable,  and  elegant  espalier  railing,  con- 
sisting of  wrought-iron  uprights  14  inohes 
square,  aud  6  feet  in  height  They  are 
set  into  loi^  blocks  of  unhewn  stone, 
sunk  in  the  ground  so  as  not  to  be  seen. 
The  horizontal  wires  are  nearly  a  quarter 
of  an  mch  in  diameter ,  and  after  being 
very  firmly  secured  at  one  end,  are  made 


Fig.  795. 


to  pass  through  the  uprights  at  about  €  or 
7  inchea  apart  from  each  other  Tbey 
are  then  tightened  up  with  a  nut  and 
screw  at  the  other  end. 

Fig  796repreBenteamethodoftrtuning 
&uit  trees,  more  especially  pears,  which 
we  first  saw  m  use  thirty  years  ago,  in 
the  garden  of  Bellenden  Ker,  Esq.,  St 
John's  Wood  The  sides  are  formed 
of  larch  upnghts,  7  feet  high,  and  6 
feet  apart    A  wall-plate  of  2-moh  deal 


sustains  when  the  branchn  nra  tnined 
out  of  the  perpendicular,  and  also  the 
facility  with  which  both  the  roof  and 
sides  can  be  protected  by  double  nets  or 
canvass  during  spring 
and  tlie  fruit  preserved 
from  birds  by  netting 
during  summer  and 
autumn.  If  standard 
peais  be  planted  at  each 
alternate  upright,  and 
tlie  roof  only  covered 
by  their  branches,  the 
sides  may  be  planted 
with  apples  or  pears 
trained  horizontally,  which  will  fill  the 
whole  space  sooner  than  if  dwarfs  only 
were  planted.  This  is  certainly  by  far  the 
best  mode  of  training  pears,  both  as  re- 
gards bringing  them  into  an  early  stats 
of  bearing,  and  also  for  the  preservation 
of  their  blossoms  during  the  froots  of 
spring.  Upon  a  smaller  scale,  it  is  also 
a  good  method  of  growing  currants,  double- 
bearing  raspberries,  and  the  later  ripenii^ 
kinds  of  gooseberries — as  they  can  be  w 
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oompletely  secured  from  the  attacks  of 
birds,  and  fat  the  same  time  so  conve- 
nienUy  gathered  from  the  inside.  Nor 
are  these  the  only  advantages  such  an 
espalier  possesses.  It  forms  a  cool  shaded 
promenade  during  summer ;  and,  if  so 
required,  might  be  a  good  mode  of  com- 
munication between  one  part  of  the  garden 
or  grounds  and  another,  the  surrounding 
objects  being  shut  out  whenever  the  sides 
of  the  espalier  are  covered.  The  whole 
floor  within  should  be  gravelled  over,  and 
rendered  perfectly  diy  by  drainage.  Such 
an  espalier,  however,  should  always  be 
well  exposed  to  the  sun;  and,  for  the 
same  reason  as  that  given  for  span-roofed 
hothouses,  it  should  run  from  north  to 
south,  and  be  sufficiently  removed  from 
tall  trees  or  buildings,  to  prevent  their 
shadow  fiilling  on  the  trees,  at  least  from 
the  first  of  March  till  the  end  of  October. 
It  may  be  suggested  by  some  to  construct 
this  espalier  of  iron :  we  prefer  timber,  as 
being  a  non-conductor  of  cold,  as  well  as 
for  economy  in  erection.  If  the  uprights 
be,  say  6  inches  in  diameter  at  bottom, 
and  set  an  not  in  blocks  of  squared  stone, 
standing  12  inches  above  the  surfieice,  the 
whole  wiU  last  for  many  years. 

Curvilinear  espalier  railing  has  of  late 
years  become  very  general;  and,  for 
certain  purposes,  and  under  certain  cir- 
cumstances, has  its  advantages.  Could 
we  satisfy  ourselves  that  no  bad  conse- 
quences arise  from  the  conduction  of 
cold,  we  would  give  it  our  unqualified 
approbation. 

The  annexed  fig.  797  represents  one  of 
these.    The  uprights  should  be  at  least 

Fig.  797.  i^eigi^t^  ^^ 

in  blocks  of 
stone,  and 
strengthen, 
ed  with 
spurs  or 
struts,  as 
shown  in 
the  figure. 
If  perfor- 
ated with 
holes  8  or 
10  inches  apart,  according  to  the  kind  of 
trees  to  be  trained  over  them,  then  wires 
drawn  through,  tightened  ^and  secured 
at  the  ends,  will  make  a  durable  and 
strong  trellis.    Their  breadth  within  need 


not  be  great — say  4  feet  for  the  minimum. 
They  afford  shady  walks  in  summer,  and, 
with  a  very  simple  contrivance,  may  be 
covered  in  spring,  to  protect  the  blos- 
soms— ^an  advantage  standard  trees  are 
seldom  capable  of  having  afibrded  them. 
This  mode  of  training  trees  has  been 
adopted  at  Trentham  and  elsewhere  ex- 
tensively. 

Many  years  ago  our  attention  was 
directed  to  pears  trained  on  inclined 
wooden  trellises,  both  on  the  Continent 
and  in  various  parts  of  Britain.  We 
thought  them  inferior  to  perpendicular 
ones,  as  they  covered  so  much  ground, 
and  because  we  observed  many  of  the 
pears  hanging  from  their  under  sides, 
and  hence  shaded  from  the  sun.  The 
same  objection,  but  of  course  to  a  some- 
what more  limited  extent,  may  be  urged 
against  curvilinear  ones,  and  ^so  against 
such  as  are  represented  in  fig.  798. 

Fig.  798. 
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It  would,  no  doubt,  be  a  great  im- 
provement upon  horizontal  and  inclined 
espaliers,  and  such  as  are  not  in- 
tended to  have  walking  space  under- 
neath, and  would  bring  them  nearer  in 
utility  to  a  wall — between  which  and 
the  open  standard  they  may  be  said  to 
form  the  connecting  link — if  the  spaces 
below  them  were  filled  up  with  dry  ma- 
terial, and  covered  over  within  6  inches 
of  the  bars  either  with  paving  bricks, 
tiles,  or  slates.  The  solar  heat  that 
would  pass  through  between  the  branches 
in  spring,  and  the  leaves  in  summer, 
would,  instead  of  passing  downwards  and 
being  absorbed  by  the  soil,  be  arrested  in 
its  progress  during  the  day  by  any  of 
these  materials,  and  be  given  out  again, 
by  reflection  or  radiation,  to  the  trees. 
A  small  volume  of  atmospheric  air,  en- 
closed as  it  were  between  the  trees  and 
the  covering  under  them,  would  become 
considerably  heated — a  circumstance  that 
never  can  take  place  if  the  rays  of  heat 
are  allowed  to  pass  directly  downwards. 

In  the  case  of  fig.  798,  tiie  trees  should 
be  planted  at  the  back  part>  and  trained 
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to  a  single  stem  be  high  as  tbe  upright 
part  of  the  espalier,  and  then  trained 
downwards  all  over  the  curved  part 
of  the  trellis,  vhich,  of  course  should 
face  the  south. 

In  the  Eoyal  Gardens  at  Frogmore, 
fruit  trees  are  trained  to  a  curvilinear 
iron  e^mlier,  as  shown  in  the  annexed 
sketch,  fig.  799.    The  trees  are  planted 


Fig.  7BB. 


in  the  centre  of  the  space  covered,  and 
are  trained  to  one  stem  until  they  gain 
the  apex  of  the  trellis,  when  they  are 
allowed  to  branch  out,  and  are  trained 
over  its  outer  suriace,  chiefly  in  a  hori- 
zontal and  pendant  form. 

Fig.  800  represents   what   may   be 
called  a  dome-shaped  espalier,    ft  js  in- 
ng.axi, 


The  horizontal  mode  of  inining  tna 
to  espaliers  elevated  1  foot  or  18  int^ies 
from  the  sur&oe  of  the  ground,  and  aln 
that  of  having  them  placed  at  diluent 
d^rees  of  inclination,  were  introdnoed 
many  years  ago  from  the  ContineDt, 
where  tiua  method  is  frequently  employed 
even  at  thia  day.  They  have  the  disad- 
Tantages  of  covering  an  mmeoeoarily 
large  eur&ce  of  ground,  and  of  expoHOg 
the  blossom  to  the  injurious  eSects  <rf 
spring  frosts. 

No  doubt  cast-iron  espaliers,  such  as 
are  repreoented  in  figs.  791  and  792,  w 
WTDught-iron  uprights,  and  longitadintl 
wire  running  either  horizontally  or  verti- 
cally, as  in  flg.  795,  are  lighter  and  mors 
elegant  in  appearance  than  thoae  of  wood ; 
— but,  as  we  have  observed  of  the  former, 
they  are  liable  to  injure  the  trees  during 
intense  frosts ;  while  the  latter,  being  too 
flexible,  become  crooked  and  misshapen 
by  the  unequal  pressure  of  the  branches 
wfiicb  are  trained  upon  them. 

There  is  one  advantage  which  should 
not  be  overlooked,  in  training  trees  upon 
the  principle  shown  fivm  figs.  796  to 
800, — and  that  is,  the  trees  being  planted 
under  the  espalier,  the  roots  are  secured 
from  the  injury  occanoned  by  digging 
amongst  them.  To  counteract  the  e%ct 
of  the  abstraction  of  heat  from  tbe 
branohee  whioh  come  in  contact  with  the 
metallic  substance,  (and  it  is  only  at  the 
points  of  contact  that  injury  is  sustain- 
ed,) chips  of  wood  might  readily  be 
placed  between  the  branch  and  the  iron, 
as  the  process  of  training  goes  on. 


tended  for  training  a  single  tree  to  each. 
The  material  used  is  malleable  iron.  The 
espalier  is  constructed  in  four  pieces, 
which  are  screwed  together  as  shown  in 
the  sketch.  The  tree  is  planted  in  the 
centre,  with  a  height  of  stem  equal  to 
that  of  the  dome :  the  branohes  are 
trained  downwards  over  the  outer  sur- 
face of  the  trellis.  After  the  tree  has 
been  frilly  modelled,  and  the  branches 
have  become  large,  the  trellis  may  be 
taken  away  alt^^tiier,  as  the  tree  will 
continue,  under  proper  management,  to 
retfun  its  habit ;  while  the  espalier  may 
be  used  to  mod^  another  young  tree. 


§  7. — FOOTPATHS. 

Greenhouses,  conservatories,  and  all 
plant-houses  of  the  highest  order,  should 
be  paved  with  the  best  polished  stone 
pavement,  in  oonmderable  lengths  and 
breadths,  or  any  of  the  highly  omam^- 
tal  floorings  of  terra-cotta,  encaustic  or 
other  tiles  manufactured  by  Minttm, 
Copeland,  and  others — these  being  not 
only  the  most  elegant,  but  at  the  mme 
time  the  most  durable. 

For  pine-stoves  and  ordinoty  plant- 
houaes,  Arbroath  or  Caithnesa  pavement, 
or  earthenware  tiles,  are  certainly  the 
best ;  and  next  to  them,  paving  bricks 
laid  in  imitation  of  tesaellatad  pavement, 


by  unng  bricks  of  Tariona  ooloun.    Thus 
red  bricks  and  grey  stooka,  properly  dis- 
posed, will  produce  patteruB  in  the  man- 
__  „,  ner     shown 

^-  *'^-  by  figs.  801, 

802,  803. 
For  thiapuT' 
pose  it  is  ne- 
cessary that 
the  bricks  be 
well  mould- 
ed and  of 
equal  sizes. 
Very  excellent  paving  tiles,  called  quar- 

Fig.  802.  fectured  in  va- 

I  rious  parts    of 

I  Staffordshire, 

I  and  are  formed 

I  of  small  squares 

I  6  inches  ou  the 

I  aide,    coloured 

blue,  red,  drab, 

and  black.    These,  if  properly  arranged, 

make  beautiful 

Fig.  803.  floors.    There   is  a 

I  very  superior  kind 
called  Wright's 
quarries,  which,  on 
a  paleyellowground, 
have  dark  brown 
figures  in  pigment 
let  in ;  and  although 
rather  eipensive,  they  make  footpathu 
and  floors  of  great  beauty. 

Footpaths  for  vineries,  peach-bouses, 
and  all  such  as  have  borders  requiring 
renewal  or  examination,  should  be  of 
cast-iron  grating  in  convenient  lengths, 
and  resting  at  the  joinings  of  the  pieces 

Tn  cast-iron  plates,  and  these  support- 
on  rails  of  the  same  material.  The 
pattern  of  the  footpath  may  be  simply  a 
multiplication  of  octagons,  hexagons,  &c., 
or  they  may,  with  vety  little  additional 
expense,  be  of  highly  elegant  and  elabo- 
rate patterns.  These  are  not  only  cheap, 
but  dean,  durable,  and  admit  of  both  air 
and  water  reaching  to  the  roots  of  the 
trera. 

In  lew  things  baa  garden  architecture 
more  improved  than  in  footpaths  in 
forcing-houses.  Formerly  these  consisted 
of  mere  planks  laid  along,  not  always  of 
the  same  breadth,  and  with  little  regard 
to  level ;  next  followed  wooden  trellised 
paths,  both  expensiveand  of  no  long  dura- 
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tion,  and  at  the  same  time  the  most  un- 
comfortable of  all  floors  to  walk  upon. 

The  improved  cast-iron  footpaths,  rest- 
ing on  longitudinal  rails,  which  are  them- 
selves supported  on  stone  or  brick  piers, 
and  having  a  raised  margin,  within  which 
the  footpath  rests,  are  of  all  others  the 
best.  They  should  be  from  2  to  3  feet 
in  breadth,  and  in  length  of  from  4  to 
5  feet  At  such  sizes,  including  the  rails, 
they  can  be  furnished  at  the  foundry  at 
Is.  6d.  per  superficial  foot  Some  still 
prefer  polished  stone  pavement  for  this 
purpose,  OS  is  illustrated  in  the  Royal 
Gardens  at  Frt^mora,  where  an  almost 
pure  white  pavement  isused,  and  certainly 
with  the  best  effect  These  pavements 
are  in  long  lengths,  and  are  supported 
underneath  upon  brick  piers,  so  that,  in 
the  event  of  renewing  or  of  examining  the 
borders,  they  can  be  readily  taken  up 
and  again  relaid.  A  darker  colour  would 
be  moro  economical,  as  it  would  require 
less  cleaning,  and,  for  this  purpose,  3-inch 
Welsh  slate,  Caithness,  Arbroath,  or 
Yorkshire  pavement,  polished  on  the 
upper  side,  would  be  suitable. 

C/iian^  topi. — Well  proportioned  chim- 
ney stalks,  whether  ornamental  or  plain, 
as  well    as    elegant   forms    of   cans   or 
chimney-pots,  add  very  considerably  to 
the  effect  of  all  garden  buildings.     This 
is,  however,   a  matter  in  general  very 
much  neglected,  and  why,  it  is  hard  to 
say,  seeing  that  cans  of  even 
Fig.  BO*.       jjiQ   mom  classic  forms  can 
be  purchased  at  the  cost  of 
a  few  shillings  each.    The  an- 
nexed figs.    804,   805,    806, 
807,  will  serve  as  examples. 
Their  heights  are  as  follows : 
—804,  4  feet  1  inch ;  805,  5 
feet  4  inches;  806,   6  feet; 
807,  6  feet    3   inches.     In 
material  they  oonwst  of  com- 
mon  pottery  ware,  fire-clay, 
artificial  stone, cast-iron,  stone, 
and     various     compositions. 
Chimneys,     if  properly    ar- 
ranged, and    the  deMgns  in 
accordance  with  the  building 
they  form    a  part  of,    give 
charaoterandexpression.  The 
study,  however,  of  these  has 
hitherto  been  a  sort  of  stum- 
bling-block to  modem  archi- 
tects; and,  as  if  seemingly 
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ay  of  tiiem  bave  hardest  friction  will  hardly  remove  it    It 

hem  BO  as  to  be  ib  Baid  also  to  prevent  v^etatJon  on  stno- 

completelj     un-  coed  buitdingB  and  soft  sandstone,  and  is 

seen.    With  the  not  affected  by  aea-watffl'.     Its  concealing 

exception  of  the  properties,   according  to   the    patentee's 

chimney  sha&i  in  estimation,  are  as  compared  vith  vbite- 

some  of  our  old  lead  paint  as  75  to  50;  therefore  1  cwt  ia 

English    houses,  equalto  Ij  cwtof  whit«-lead.     It  maybe 

which  form  cer-  used  in  houaea  withont  inconvenioioe,  as 

tainly  the  meet  it  is  perfeotiy  innoxious.    We  have  used 

prominent    and  it,  as  well  as  the  former  mentioned,  and 

^reeable      fea-  can  speak  moat  &TourabIy  of  both. 

tiires  of  the  style,  Go*  liquor,  eoal  tar,  i^e.,  considered  as 

we  have  no  other  points,   are    found  to  accelerate  rather 

examples  of  an  ti-  than  prevent  oxidation,   both   in  damp 

quity    left    us.  and  my  situations.    They  are  often  re- 

limney  shafts  and  commended    for   painting  rough  wood- 

lat  they  are  too  work,  such  as  pailings,  gates,  ^, :  our 

dimimitive,    and  own  experience  is,  that  they  are  rather 

licate  the  purpose  injuriouB  than  useful  in  this  case  also, 

hey  are  intended.  ^Arit  of  tar,  being  a  vegetable  extract, 

i  in  all  cases  rise  is    no    doubt    valuable   for    preserving 

the  air  above  the  timber ;  but  both  its  colour  and  smell  are 

10  form  oonspicu-  highly  objectionabla     It  may,  however, 

s  in  the  outlines  be  advantageously  employed  for  saturat- 

dings  ag^nst  the  ing  the  ends  of  poets  or  poles,  as  &r  as 

all  architectural  they  are  to  be  inserted  in  the  ground. 

U  objects,  the  pots  If  laid  on  with  a  brush,  it  will  require 

Uways  set  upon  a  four  or  five  coats,  according  to  the  size  of 

ible  pUnth  or  base ;  the  timber  operated  upon, 

tesque  and  fentas-  Mvlgrace  canent,  made  into  the  oon- 

lould  be  avoided.  siatence  of  paint,  by  being  mixed  with 
sour  milk,  sweet  wort,  or,  indeed,  clear 
rain  water,   is  a  much  better  paint  for 

ITINO.  Buch  purposes,  as  well  as  for  walls,  and 
is  not  only  as  dieap,  but  gives  a  much 

l-cornMon  paiiit  is  more  cheerful  colour  —  that  of  a  soft 

oor  paint  for  the  stone  colour — which  may  be  darkened  by 

rood,  stone,  brick,  a  little  lamp-black  to  tiie  tone  or  shade 

h  purposes  it  has  required. 

of  sixty  years,  but  SmitA't  eeonomieal  paimt,  far  otdMeiepri. 

iblishments,  dock-  — This  paint  ia  described  by  Mr  Smith, 

ir  too  little  known  in  "  Art  of  House-Fainting,"  as  fonned  of 

r  places.     Painters  "  three  parts  of  unslacked  lime,  two  of 

against  this  paint,  wood  a^ea,  and  one  of  fine  sand,  or  of 

;ult  to  use— Ukst  is  finely-sifted  coal-ashes.     These  are  to  be 

le  more  time,  and  mixed   with   linseed  oil,  or  the  whole 

bes.     We   use  it  ground  together,  which  would  be  better, 

ron  work  of  hot-  till  they  become  of  the  contdstency  of 

es,  &o.  paint,  so  as  to  be  laid  on  with  a  bnish. 

ie  paint  is  used  for  Lay  on  the  first  coat  pretly  thia,  and 

be  last    It  neither  the  nest  considerably  thicker ;  it  will  last 

f  the  hottest  sun,  for  years,  and  become  harder  as  it  gets 

that    account    for  older." 

if  hot-water  tanks,  Common  anti-eorrotiiM  paint. — We  have 

ipes.    Its  adhesion  nsed  this  article  extensively,  and  with  the 

id  wood  that  the  greatest  success,  both  on  iron,  timber. 
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and  brickwork:  we  believe  that  it  is 
oompoeed  of  burnt  oyster-shells,  ground 
glaaa^  sooria  from  the  lead  works,  and  a 
little  colouring  matter,  according  to  the 
shade  desired.  These,  when  very  finely 
pounded  and  sifted,  may  be  kept  for 
years  in  a  dry  state,  and  when  to  be 
used,  they  are  mixed  with  raw  linseed 
oil  in  the  usual  manner ;  but  the  mixture 
should  stand  a  day  or  two  before  being 
laid  on.  This  is  an  excellent  paint  for 
the  inside  of  watering-pots,  preventing 
rust,  and  tending  to  their  durability. 
Some  waters  contain  mineral  matters  in 
solution,  which,  if  not  counteracted  by 
paint,  eat  the  iron  into  innumerable 
holes,  as  also  the  lead  lining  of  cisterns. 

Jf.  Zendt  atUircorroiian  paiku, — Eighty 
parts  of  finely  pounded  and  sifted  brick- 
dust,  mixed  widi  twenty  parts  of  litharge, 
ground  together  upon  a  slab  with  lin- 
seed oil  to  a  thick  paste,  and  diluted 
with  oil  of  turpentine,  make  a  paint 
which  has  been  found  to  resist  oxidation 
in  iron,  both  when  exposed  to  the  weather 
and  the  sea.  Before  proceeding  to  use 
this  paint,  the  iron,  even  if  new,  should 
be  rubbed  quite  clear.  Indeed,  this 
latter  precaution  should  be  attended  to 
in  all  cases  where  iron  is  painted; 
for,  if  neglected,  the  process  of  rusting 
will  go  on  under  the  paint  somewhat  as 
the  rot  in  wood  does,  if  not  properly 
seasoned  and  dry  before  the  usual  paints 
are  laid  on. 

Black  paint, — The  sombre  appearance 
of  this  colour  in  general  does^  and  always 
should,  exclude  it  from  gardens  and  gar- 
den scenery.  For  this  reason,  as  well  as 
for  those  shown  below,  coal-tar  ought 
never  to  be  employed  There  is  a  decay- 
ing property  in  black,  depending  on 
colour  alone,  which  has  been  described  in 
"  The  Transactions  of  the  Society  of  Arts," 
and  in  ''  The  Civil  Engineer,"  as  well  as 
in  other  periodicals.  The  writer  says — 
^  I  have  heard  many  men  of  considerable 
experience  say,  that  black  is  good  for  no- 
thuig  on  wood,  as  it  possesses  no  bodv  to 
exclude  the  weather.  This  is  indeed 
partly  the  case ;  but  a  fiu*  greater  evil 
than  this  attends  the  use  of  black  paint, 
which  ought  entirely  to  exclude  its  use 
on  any  work  out  of  doors — ^viz.,  its  pro- 
perty of  absorbing  heat.  A  black  unpo- 
lished sur&ce  is  the  greatest  absorber  and 
radiator  of  heat  known,  whUe  a  white 


sur&ce,  on  the  other  hand,  is  a  bad 
absorber  and  radiator  of  the  same ;— con- 
sequently black  paint  is  more  pernicious 
to  the  wood  than  white.  Wood  having 
a  black  sur&ce  will  imbibe  considerably 
more  heat  in  the  same  temperature 
than  if  that  sur&ce  were  white ;  from 
which  circumstance  we  may  easily  con- 
clude that  the  pores  of  wood  of  any 
nature  will  have  a  tendency  to  expand 
and  rend  in  all  directions,  when  exposed 
imder  such  circumstances :  the  water, 
being  admitted,  causes  a  gradual  and  pro- 
gressive decay,  which  must  be  impercep- 
tibly increasing  from  every  change  of 
weather."  In  following  up  his  argument 
as  to  the  absurdity  of  painting  ships  black, 
he  says—''  I  am  fully  persuaded  that  a 
piece  of  wood  painted  white  will  be  pre- 
served frt>m  perishing  as  long  again,  if 
exposed  to  the  weather,  as  a  similar  piece 
painted  black,  especially  in  a  tropical 
climate.**  The  extent  of  the  heat-absorb- 
ing properties  of  a  black  colour  have  been 
variously  estimated  by  chemists.  So  &r 
as  paint  is  concerned,  we  think  its  want 
of  popularity  depends  more  on  its  appear- 
ance and  want  of  body  than  on  its  direct 
absorbent  power.  The  best  black  paint 
is  oxide  of  manganese.  Lamp-black  and 
oil,  so  frequently  used,  has  little  body  in 
it,  and  consequently  does  not  last  long. 
For  hinges  of  gates,  and  iron- work  em- 
ployed to  brace  up  timber-work,  when 
colour  is  an  object  of  contrast,  it  may  be 
used  as  a  finishing  coat  over  three  coats 
of  anti-corrosion. 

Green  paifU  is  the  most  expensive  of  all 
colours,  and  has  little  body  to  protect 
the  timber.  For  hothouse  -  work  it 
should  never  be  used,  imless  to  paint,  as  a 
fimshing-coat,  plant-boxes  for  oranges  and 
similar  large  plants — and  then  the  hoops 
and  handles  should  have  two  coats  of 
anti-corrodon ;  and  if  of  a  light  stone 
colour,  it  will  contrast  with  the  green  of 
the  other  parts :  but,  even  for  this  purpose, 
we  prefer  painting  the  hoops  and  handles 
black. 

WhUe-Uad  paint, — This  is  the  most 
generally  used  of  all  paints ;  it  has  suffi- 
cient body  to  preserve  the  timber,  and 
may  be  compounded  of  different  shades. 
Pure  white,  as  a  colour,  may  be  used  for 
the  interiors  of  hothouses,  as  being  the  best 
reflector  of  light,  but  not  for  the  exteriors, 
as  it  becomes  so  soon  stained  with  smoke 
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and  other  heterogeneous  matter.  A  soft 
stone-colour  is  the  best,  as  it  wears  well, 
and  retains  its  colour  better  than  any 
other.  We  use  it  invariably,  both  for  out- 
side and  inside  work. 

New  white  paint, — Mr  Forrest,  the  in- 
ventor, in  a  paper  read  before  the  Liver- 
pool Polytechnic  Society,  describes  this 
paint  to  consist  of  white  oxide  of  anti- 
mony. Its  advantages  are  stated  by  him 
to  be,  its  superiority  as  a  body  paint  to 
white  lead,  and  its  being  much  cheaper 
and  more  permanent  as  to  colour,  and  its 
capability  of  being  spread  over  a  greater 
surface  tiian  the  same  weight  of  white- 
lead. 

Graining  is  a  term  used  by  painters 
when  wood  is  painted  in  imitation,  as  of 
oak.  This  is  the  best  colour  for  the  doors 
of  gardens,  and  although  expensive  in  the 
first  application,  and  requiring  renewal 
every  two  or  three  years,  it  gives  an  ap» 
pearance  of  solidity  and  finish  to  the  parts 
covered  with  it. 

Much  of  the  durability  of  hothouses 
depends  on  the  state  in  which  they  are 
kept  as  regards  paint,  and  also  on  the  way 
in  which  it  is  used.  Wood,  iron,  putty, 
and  all  bodies  to  which  it  is  applied, 
should  be  perfectly  dry  and  seasoned  be- 
fore it  is  put  on.  Three  coats  are  required 
on  all  new  erections,  and  once  every  two 
years  it  should  be  renewed  with  two  coats 
at  least  One  of  the  advantages  of  mov- 
able sashes  in  hothouse  roofs  is,  that  there 
is  some  chance  of  getting  them  under 
cover  some  time  during  summer,  to  be 
well  cleaned,  the  glass  repaired,  and  the 
old  paint  well  rubbed  down  with  pum- 
mice- stone,  to  remove  all  that  which  is 
loose,  and  to  bring  the  whole  to  a  uniform 
smooth  surface.  When  this  can  be  ef- 
fected, the  paint  should  be  thoroughly  set 
and  dry  before  they  are  put  on  again. 
Advantage  must  be  taken  of  dry  weather 
to  clean  and  afterwards  paint  the  fixed 
parts,  such  as  rafters,  widl-plates,  venti- 
lators, <bc.  Houses  with  fixed  roofe  re- 
quire to  be  carefully  examined  during  dry 
weather,  to  get  the  glass  repaired,  the 
putty  carefully  examined,  and  the  whole 
painted  when  perfectly  dry.  We  endea- 
vour to  go  over  all  oiu:  fixed  roofis  every 
year ;  and  if  only  one  coat  of  paint  be 
given,  it  is  better  than  to  delay  it  longer, 
and  give  two.  In  painting  roofs,  the 
colour  should  be  brought  down  so  as  to 


cover  the  edge  of  the  glass  next  the  putty 
one-eighth  of  an  inch :  this  prevents  the 
putty  from  becoming  loose,  and  also  the 
water  from  getting  in  under  it  and  sata- 
rating  the  rebates,  which,  being  prevented 
from  drying,  soon  causes  their  decay. 
Turpentine  is  often  used,  particularly  in 
the  finishing  coat,  with  a  view  to  make 
the  colour  dry  quickly.  This  has,  how- 
ever, a  tendency  to  cause  the  skin  of  the 
paint  to  crack ;  it  is,  therefore,  better  to 
use  the  colours  without  it,  for  although 
longer  in  drying,  when  once  dried  it  will 
last  much  longer.  In  applying  paint,  it 
should  never  be  put  on  too  thick,  nor 
should  more  than  three  coats  be  at  any 
one  time  given. 

In  painting  upon  metallic  sur&ces,  the 
oil-paints  in  common  use  are  found  objec- 
tionable, because  the  galvanic  action  pre- 
vents the  union  of  the  two  metals. 

Spelter  cr  white  zinc  paifU.^-'hAr  Lane- 
ston  Scott  has  lately  brought  into  notice 
a  valuable  paint  under  this  nama  It  is 
not  only  cheaper  than  the  common  white 
lead  used,  but  goes  farther,  three  cwt 
covering  as  much  surface  as  four  of  white- 
lead  paint  We  have  had  some  experience 
of  its  use,  and  can  speak  of  its  merits.  It 
has  the  advantage  of  not  blistering  by 
heat,  the  colour  remaining  unchanged  by 
light,  and  exposure  to  gaa  or  sea  water.  In 
using  it,  care  should  be  taken  that  knots 
in  the  wood  be  twice  covered,  and  then 
rubbed  flat.  Prime  in  unboiled  linseed 
oil,  and  give  three  coats.  No  boiled  oil 
should  be  used,  nor  any  drier,  except  that 
supplied  along  with  the  colour.  Red 
lead,  vermilion,  or  chrome  are  to  be 
avoided  in  giving  tints  to  the  colour ;  but 
amber,  stone-ochre,  terra  di  Sienna,  Prus- 
sian blue,  or  any  stainer  that  is  not  based 
on  or  precipitated  from  white  lead,  may 
be  iised  with  safety. 

Fleming's  economical  paint, — An  econo- 
mical and  durable  paint  has  been  most 
extensively  used  atl\«ntham  for  painting 
iron  fences;  it  consists  of  one-thitd  Stock- 
holm tar  and  two-thirds  gas  tar,  laid  on 
when  quite  hot  with  a  brush,  and  spread 
as  thinly  as  possible.  The  cost  of  this  per 
yard,  when  applied  to  common  iron  hur- 
dles, is  about  three-eighths  of  a  penny, 
and  it  is  calculated  that  it  will  last  for 
nineyeaiB. 

Metallic  paint. — ^The  following  mate- 
rials make  an  excellent  durable  paint  for 
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iron-work  in  the  open  air— namely,  ^  ojs. 
of  aqnafortis,  1  gallon  of  gas-tar,  and  i 
pint  of  spirits  of  turpentine,  gradually  and 
well  mixed  together  in  an  iron  vessel,  and 
over  a  slow  £^.  The  colour  of  the  gas- 
tar  predominating,  renders  this  paint  more 
fit  for  field  fences  than  for  garden  build- 
ings. 


§  Qi-'-CEH&NTS. 

The  most  useful  cement,  and  conse- 
quently the  one  in  general  use,  is  the 
Raman  eementy  of  which  there  are  two 
kinds— Parittfr'f,  and  Athinson^s  or  Mul- 
prave%  which  is  the  same  thing.  Parker^s 
is  the  oldest^  and  is  said  to  have  been 
accidentally  discovered  by  a  person  of 
that  name.  Parker's  cement  is  made  of 
the  nodules  of  indurated  and  slightly 
ferruginous  marl^  called  by  mineralogists 
Beptaria,  and  also  of  some  other  kinds  of 
argillaceous  limestone.  These  are  burnt  in 
conical  kiln%  in  a  similar  manner  to 
other  limestone ;  great  care  is,  however, 
taken  not  to  use  too  much  fire,  as,  if  the 
slightest  degree  of  fusion  takes  place,  it 
will  be  rendered  useless.  When  properly 
roasted,  it  is  then  ground  to  fine  powder, 
aud  packed  in  air-tight  barrels,  and  kept 
quite  dry. 

AtJkin9on*$  or  Mulgraves  is  next  in  pri- 
ority, and  has  long  been  manufactured  on 
the  Mulgrave  estate  near  Whitby.  It 
became  known  as  Atkinson's  cement  in 
consequence  of  that  eminent  architect,  the 
personal  friend  of  the  late  Lord  Mulgrave, 
introducing  it  into  more  general  use.  He 
also  superintended  the  sale  of  it  in  Lon- 
don for  many  years,  and  had  a  depot  near 
Blaokfriars'  Bridge  —  ** Atkinsons  Cement 
Wharf r  At  Lord  Mulgrave's  death  he 
gave  up  all  connection  with  it,  and  since 
that  time  it  has  been  generally  known  as 
Mulgrave's  cement  There  is  a  consider- 
able difference  in  the  quality  of  these  two 
varieties^  Mulgrave's  being  of  a  lighter 
colour  and  more  ochrey  than  Parkers^ 
much  higher  in  price,  and  proportionably 
superior  in  strength  and  durability.  Both, 
however,  are  easily  destroyed  by  being 
kept  in  damp  places  and  exposed  to  the 
air,  in  which  cases  neither  are  much  better 
than  good  hme ;  and  hence  the  disrepute 
they  often  &11  into  from  improper  keep- 
ing.    Mulgrave*s  is  manufactured  in  the 


same  way  as  Parket's  cement^  noticed 
above. 

BaUt^s  cement. — ^This  is  a  hard  and 
diurable  material,  and  is  formed  of  stone- 
lime  recently  bumt>  and,  immediately 
after  being  slacked,  mixed  with  clean 
sharp  sand.  The  usual  proportionB  are 
three  of  sand  to  one  of  lime. 

Frosts  cement  is  better  calculated  to  in- 
durate with  lime  than  Roman  cement, 
because  it  does  not  set  so  fast  The  in* 
ventor  has  stated  in  "The  Repertory  of 
Arts"  that  lime,  even  chalk  lime,  burned 
in  a  close  kiln,  and  cooled  without  coming 
in  the  slightest  degree  in  contact  with  the 
atmosphere,  will,  when  afterwards  slacked 
and  mixed  with  sharp  sand,  set  as  rapidly 
as  Roman  cement>  and  this  even  under 
water. 

Frosfs  cement  is  made  by  grinding 
chalk  very  finely  in  a  mill,  water  being 
mixed  widi  it  during  the  process,  which 
carries  off  its  lightest  particles  to  a  reser- 
voir. The  same  machinery  is  employed 
at  the  same  time  grinding  clay,  which  is 
also  washed  with  water,  and  the  lighter 
particles  also  conveyed  to  the  same  reser- 
voir. This  combination  of  chalk  and 
thirty  per  cent  of  clay  is  evaporated  till 
quite  dry,  then  burnt  in  a  kiln  and  ground 
to  powder,  when  it  is  fit  for  packing  by 
in  air-tight  casks  to  keep,  or  for  imme- 
diate use.  It  is  much  cheaper  than  Ro- 
man cement,  and  requires  no  sand  to  set  it 

Puzzolano  earth  cement,  and  tarras  ce- 
ment, like  Frost's,  indurate  freely  with 
lime,  and  do  not  tat  so  quickly  as  Roman 
cement  does. 

Gypstm,  like  Roman  cement,  sets  al- 
most instantaneously,  whether  mixed  with 
sand  or  not 

Masth  is  a  calcareous  cement>  consist- 
ing of  earth  and  other  substances  almost 
insoluble  in  water,  to  which,  when  pul- 
verised, are  added  any  of  the  oxides  of 
lead,  and  also  a  quantity  of  glass  or 
pounded  flints ;  the  whole,  when  finely 
pounded,  is  mixed  with  any  cheap  v^e- 
table  oil.  This  cement,  when  made,  may 
be  kept  in  casks  for  years  without  injury, 
and  is  of  all  others  the  best  for  producing 
an  imitation  of  stone,  but  it  is  much  too 
expensive  to  be  brought  into  general  use. 

Metallic  cement  is  formed  of  scoried 
from  the  copper-works  and  stone-lime, 
both  finely  pounded.  It  sets  rapidly,  and 
takes  a  fine  polish. 
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Dr  Ur^s  asphalt  consists  of  boiled  coal- 
tar  mixed  with  powdered  chalk  or  bricks, 
and  is  said  to  be  nearly  equal  to  the 
French. 

Asphalt  is  found  natural  in  some  parts 
of  France,  and  has  been  long  used  in  that 
country  for  a  variety  of  purposes.  It  is 
now  made  artificially  in  England,  and 
equally  good.  The  following  is  the  pro- 
cess :  '^  Eighteen  parts  of  mineral  pitch, 
and  eighteen  of  resin,  are  put  into  an 
iron  pot  and  boiled  for  a  little;  after 
which  sixty  parts  of  sand,  thirty  of  small 
gravel,  ana  six  of  slacked  lime,  are  to  be 
added.  For  walks,  ordinary  floors,  or  the 
bottoms  of  tanks,  when  the  surface  is  dry 
and  made  level,  the  mixture  is  laid  on  in 
a  boiling  state  to  about  the  thickness  of 
2  inches.  For  barn-floors  or  flat  roofs  it 
is  laid  about  one-third  thicker.  This  is  a 
cheap  and  durable  covering  for  the  bot- 
toms of  tanks,  but  it  is  unfit  for  the  sides, 
as  it  can  hardly  be  laid  on  perpendicular 
surfaces,  from  its  tendency  to  run.  The 
objection  to  asphalt  for  roofs  is,  that  it  is 
apt  to  turn  soft  by  the  sun,  and  hence 
becomes  unfit  to  walk  upon.  This  pli- 
ancy when  heated,  however,  renders  it 
iiseful  for  other  purposes.  That  kind 
known  as  Seyssel's  asphalt,  for  example, 
although  made  in  straight  pieces,  and  in 
that  state  often  used  for  edgings  in  flower 
gardens,  when  slightly  heated  can  be  bent 
to  suit  the  curves  of  the  walks,  and  the 
turns  at  their  angles. 

In  using  any  of  the  varieties  of  Roman 
cement,  it  is  of  the  very  first  importance 
that  it  be  fresh  from  the  manu&ctory,  or 
that  it  has  been  kept  in  a  diy  cellar  or 
storehouse  closely  packed  in  casks,  so  that 
the  air  may  not  reach  it  Hence  it  is 
best,  when  small  quantities  are  only  to  be 
used  at  a  time,  to  purchase  half  or  quarter 
casks ;  for  after  a  cask  is  once  opened,  the 
air  soon  spoils  the  contents.  The  work 
to  which  it  is  to  be  appUed  should  be 
sound,  and  secure  against  settlements. 
Before  laying  it  on,  tiie  wall  should  be 
well  wetted  with  water.  One-third  clean- 
washed  river  sand  is  to  be  mixed  with  the 
cement  in  small  quantities  at  a  time; 
hence  it  is  proper  to  have  a  person  mix- 
ing the  cement  while  another  is  laying  it 
on.  Cement  should  in  all  cases  be  finished 
in  one  coat,  and  not  in  two  or  three,  as 
plasterers  do  theirs  ;  for  all  additions  to 
the  first  coat  are  certain  to  come  ofi*  with 


the  weather.  For  tanks  or  cisterns  the 
'  cement  should  be  allowed  to  become  quite 
dry,  and  then  get  three  coats  of  boiled 
linseed  oil  and  turpentine,  which  should 
also  be  allowed  to  dry,  after  which  the 
water  may  be  let  in.  It  is  of  import- 
ance that  the  work  be  done  during  sum- 
mer, if  possible— never  during  finoety 
weather. 

The  Portland  cement  is  an  excellent  ma- 
terial for  lining  tanks  and  cistems^  and 
for  other  hydraulic  purposes. 

Luscr^s  cement, — Under  this  signature  a 
correspondent  in  *'  The  Gardeners'  Chro- 
nicle "  recommends  the  following  cement 
as  excellent  in  the  formation  of  aqueducts 
for  conveying  water.  Flooring-tiles  are 
set  in  the  following— viz.,  1  cwt.  whiting, 
2  quarters  18  lb.  rosin,  18^  lb.  of  brim- 
stone, 9  lb.  tar. 

AusUn^s  atone-eoloured  cement  is  excellent 
for  covering  old  de&ced  walls,  brick-built 
parapets  to  imitate  stone,  and  also  for 
tanks  and  water-cisterns.  One  bushel 
will,  if  laid  on  at  the  usual  thickness, 
cover  40  superficial  feet :  it  requires  the 
same  quantity  of  sand  and  water  as  Ro- 
man cement,  and  is  laid  on  with  as  great 
fiEU^ility. 

Francis  Ans(m*s  Parian  cement,  used 
as  a  stucco,  cannot  easily  be  distinguished 
from  statuary  or  Parian  marble.  It  is  fit 
for  all  the  purposes  of  that  beautiful  ma- 
terial, and  does  not  crack,  warp,  or  efflo- 
resce in  any  degree.  It  is  adapted  to 
encaustic  work,  fresco,  imitation  of  mar- 
ble, &o.  It  sets  readily,  so  that  even 
when  applied  to  new  or  damp  walls,  they 
may  almost  immediately  be  polished, 
painted,  or  papered.  It  is  altogether  an 
excellent  cement  for  in-door  work.  We 
have  no  certain  knowledge  of  its  proper- 
ties to  withstand  the  weather. 

JViOer  cement  ia  of  three  kinds.  The  first 
is  made  by  calcining  and  reducing  to  astate 
of  powder  four  parts  good  grey  clay,  six 
parts  black  oxide  of  manganese,  and  ninety 
parts  limestone  reduced  to  powder  by 
sprinkling  water  on  it  The  whole  being 
well  mixed  is  fit  for  use.  The  second  con- 
sists of  1  cwt  of  fine  clean  sand,  1  qr.  quick- 
lime in  powder,  14  lb.  bone  ashe&  When 
to  be  used,  beat  the  mixture  up  quickly, 
using  water  to  bring  it  to  tiuB  desized 
consistency.  The  third  is  composed  of 
fifteen  parts  of  white  iron  ore,  (man- 
ganese iron  ore,)  eighty-five  parts  lime. 
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These,  when  calcined  and  reduced  to 
powder,  and  mixed  with  fine  sharp 
sand,  are  fit  for  use.  These  three 
cements  harden  speedily  under  water, 
and  are  yeiy  durable.  '^The  art  of 
mixing  earths  so  as  to  form  mortars  which 
will  set  or  solidify,  either  by  themselves 
or  in  conjunction  with  stones  and  bricks, 
can  only  be  scientifically  understood 
through  some  knowledge  of  chemistry. 
All  Bme  mortars  depend  for  their 
strength  on  their  quality  of  absorbing 
carbonic  acid  gas  and  water,  and  solidify- 
ing them.  All  cements  are  rapidly 
solidifying  mortars^  though  they  depend 
for  their  strength  on  the  same  qualities 
as  lime  mortar,  owe  their  power  of  rapid 
solidification  to  the  presence  of  some 
metallic  oxide,  the  value  of  which  prin- 
cipally results  from  its  capacity  of  absorb- 
ing oxygen." — Villa  Architecture,  Much 
of  the  value  of  aU  mortars  and  cements 
depends  on  the  purity  and  quality  of  the 
sand  used;  indeed,  for  such  purposes  it 
should  almost  invariably  be  washed,  to 
free  it  from  earthy  matter. 

Water  cement  cf  DihL — Pure  clay,  dried 
by  a  gentle  heat,  and  powdered,  mixed 
up  to  the  consistence  of  a  paste  with 
boiled  linseed  oil,  may  be  used  with 
advantage  for  covering  the  walls  of 
houses,  the  rooft  of  verandahs,  Ao,  It 
may  be  coloured  to  fimcy  by  the  use  of 
any  of  the  ochres,  and  may  be  thinned 
by  turpentine. 

Patent  antomea^  an  invention  of  Mrs 
Marshall,  and  lately  brought  into  notice 
by  her,  is  a  valuable  discovery.  Of  its 
component  parts  we  are  of  course  igno- 
rant, as  well  as  of  the  mode  of  manu&o- 
turing  it  That  the  first  is  of  cheap 
materials,  and  the  latter  easily  accom- 
plished, may  be  concluded  from  the 
extremely  low  price  at  which  very  beau- 
tiful articles  of  it  are  sold.  It  can  be 
moulded  into  any  form,  however  elabo- 
rate,- and  made  very  closely  to  resemble 
all  kinds  of  marbles,  granites,  ke, 

OrophcUte  cement  has  been  pretty  exten- 
sively used  as  a  substitute  for  lead,  zinc, 
slat^  tiles,  &c.,  for  covering  roofe,  and 
also  for  lining  cisterns  and  tanks.  When 
emploved  for  the  former  purposes,  it  is 
spread  on  thick  canvass,  and  either  laid 
on  the  rafters  in  webs,  or  cut  into  smaller 
pieces,  and  laid  on  in  the  form  of  tiles. 
It  has  been  recommended  as  being  both 


cheap  and  durable, — a  non-conductor  of 
electricity,  resisting  oxidation,  perfectly 
waterproof  and  preventing  damp  from 
passing  through  walls.  When  laid  on 
large  surfaces,  the  joining  should  be 
covered  with  the  cement  of  which  it  is 
nuuie,  so  forming  the  roof  entirely  in  one 
piece,  preventing  alike  the  entrance  of 
water  and  the  displacement  of  any  part 
of  it  by  the  wind.  We  have  seen  it 
employed  as  a  cement  laid  on  walls  in 
the  ordinary  manner,  like  plaster,  and 
also  for  covering  the  sides  and  bottoms 
of  tanks,  where  it  appears  to  stand  well ; 
but  we  doubt  its  durabilily  as  a  roofing 
material  when  laid  on  canvass,  as  the 
latter  is  so  liable  to  decay.  To  our 
enumeration  of  building  cements,  we 
may  add  the  following  as  being  much 
used  in  Scotland,  and  manu&ctured 
there — ^viz.,  Calderwood  cement,  Borrows- 
townness  cement,  Broxburn  cement  This 
latter  is  of  inferior  quality. 

Cements  are  valuable  for  garden 
purposes,  such  as  building  pits  where 
the  walls  are  necessarily  n^row,  yet  re- 
quiring strength,  building  or  pointing 
garden  walls,  making  tanks  and  cisterns, 
and  various  purposes  in  connection  with 
the  imitations  employed  in  ornamental 
gardening. 


§  10. — ON  THE  PRESERVATION  OP  TIM- 
BER USED  IN  HOTHOUSE-BUILDINO, 
AND  ON  THE  DURABILITT  OF  MATE- 
RIALa 

Unseasoned  timber,  ftnd  that  of  trees 
cut  before  they  hftve  arrived  at  full 
maturity,  are  equally  liable  to  premature 
decay.  The  alburnum  or  immaturely 
formed  portion  of  the  wood  undergoes, 
in  consequence  of  the  moisture  or  sap 
contained  in  it,  a  process  of  fermentap- 
tion,  which  affords  food  highly  relished 
by  a  certain  class  of  microscopic  insects, 
whose  keen  perception  leads  them  to  find 
out  its  presence.  These  insects  perforate 
the  wood  in  aU  directions,  and  in  so 
doing  make  innumerable  cavities,  into 
which  the  air  and  moisture  enter.  A 
combination  takes  place  with  these  and 
the  nitrogen  existing  in  the  fermenting 
alburnum,  producing  ammonia  and  its 
compounds,  highly  fitvourable  to  the 
growth  of  the  various  species  of  minute 
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fungi,  the  seeds  of  which  are  continually 
floating  in  the  atmosphere,  requiring 
only  a  proper  nidus  upon  which  to 
settie  and  commence  their  v^etable 
existence.  These  minute  plants  spread 
with  vast  rapidity,  and,  in  their  endeavour 
to  reach  the  light,  force  their  way  through 
the  fibres  of  the  wood,  until  at  last,  by 
the  combined  agency  of  animal  and  vege- 
table life,  the  timber  rots,  and  speedily 
becomes  perfectly  useless^^-and  this  is 
increased  in  proportion  to  the  amount  of 
alburnum  of  which  the  log  or  plank  may 
be  composed. 

Various  methods  have  been  devised  for 
arresting  this  process,  of  which  we  shall 
briefly  mention  the  most  important 

Kyav^t  patent  preparation  f  which  con- 
sisted in  steeping  the  timber  in  a  strong 
solution  of  corrosive  sublimate,  was  foF 
some  years  looked  upon  by  many  as  a 
complete  remedy  against  decay.  Expe-* 
rience  has  not,  however,  proved  this  to 
be  the  case.  For  ourselves,  we  never  had 
much  fluth  in  this  nostanm ;  and  in  every 
experiment  we  tried,  we  found  the  timber 
subjected  to  the  process  decay  at  least 
as  soon  as  that  of  equal  qiudity,  and 
exposed  to  the  same  action,  that  was  not 
prepared  at  all.  The  very  conclusive 
report  drawn  up  of  the  experiments 
made  by  the  Duke  of  Portland  at  Wei- 
beck,  as  well  as  of  those  made  by  Earl 
Manvers  at  Thorsby  Hall,  go  &r  to  con- 
firm us  in  our  opinion.  In  the  latter 
case,  the  efiects  produced  on  plants  set 
in  houses,  the  timber  of  which  had  been 
Kyanised,  were  such  as  led  to  its  disuse 
in  that  establishment. 

In  the  extensive  establishment  of  the 
Messrs  Loddige  at  Hackney,  Kyanising 
was  carried  to  a  very  considerable  extent ; 
and  although  these  gentlemen  appeared 
to  be  of  opinion  that  the  process  tended 
to  increase  the  durability  of  the  timber, 
yet  the  destruction  caused  to  their  plants 
was  such  as  might  well  deter  any  one 
from  using  it  for  such  purposes. 

It  is  but  an  act  of  justice,  however,  to 
state  that  other  opinions  have  been  pub- 
lished as  to  its  effects  on  the  roots  of 
plants.  In  the  gardens  of  the  Duke  c^ 
Northumberland  at  Sion,  for  example, 
cucumber  boxes  prepared  in  this  way 
had  no  bad  effect  upon  the  plants ;  and 
Mr  Parsons,  late  clerk  of  the  works  there, 
speaks  of  it  in  the  highest  terms  as  a 


preservative  of  the  timber,  though  be 
says  nothing  as  to  its  effects  on  vegeta- 
tion. 

Our  own  observations  on  it  during  the 
last  twelve  years  at  Dalkeith,  where  it 
has  been  tried  in  the  Park  and  in  build- 
ings to  the  fullest  extent,  have  led  us 
to  the  conclusion  that  it  does  not  tend  to 
the  preservation  of  the  timber  at  all. 
Large  piles  of  it,  taken  from  the  Chain 
Pier  at  Newhaven,  pieces  of  which  are 
now  in  oiur  possession,  are  much  decayed 
after  four  years'  exposure  to  the  sea- 
water;*— but  those  parts  which  were 
Eyaniaed  are  completely  free  frt>m  the 
sea-worm ;  nor  have  shell-fiah  or  marine 
plants  attached  themselves  to  these  por- 
tions, while  that  which  was  not  Kyamsed 
is  completely  covered  with  them. 

A  series  of  experiments  was  made  so 
long  ago  as  1842  in  the  gardens  of  the 
London  Horticultural  Society,  to  test  the 
merits  of  Kyan's  patent  The  f(^owing 
were  the  results  :  **  In  one  experiment, 
a  small  portable  greenhouse  was  prepared 
with  Kyanised  wood,  and,  thus  pickled, 
was  introduced  into  the  atmosphere  of 
plants  under  hand-glasses,  but  without 
injurious  effects  in  such  cases.  But  when 
Kyanised  wood,  or  shavings  moistened 
with  corrosive  sublimate,  or  crude  mer* 
cury,  or  salts  of  that  metal,  were  intro- 
duced into  vessels  containing  planti 
exposed  to  the  dampness  and  ki^tem* 
perature  of  a  hothouse,  in  every  such 
ease  the  plants  became  sickly,  recovered 
when  removed  from  the  influence  of  the 
mercurial  vapour,  and  sickened  again 
when  again  exposed  to  it" — Proeeedin^t 
of  the  Horticultural  Society,  1841,  Na 
14.  Subsequent  experiments  also  prove 
that  '*  any  timber  steeped  in  corrosive 
sublimate  gives  out  a  vapour  highly 
injurious  to  all  plants  which  it  comes  in 
contact  with." 

By  the  ''Agri-horticultural  Society  of 
India's  Transactions,**  we  learn  that  fauxt 
of  bamboo  which  had  been  Kyanised  had 
Btood  for  three  seasons;  whilst  parts  of 
the  same  fence,  that  had  not  been  sub- 
jected to  that  process,  had  to  be  repeair 
edly  renewed  during  the  eame  period. 
"  The  proportion  of  oxymuriate  of  mer- 
cury used  was  about  1  lb.  to  15  gallons 
of  water,  and  the  bamboos  rranained  in 
steep  frx)m  ten  to  twelve  days." 

In  our  own  experience,  which  has  ex- 
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tended  over  a  ^riod  of  forty  years,  we 
have  seen  almost  every  plan  for  the  pre- 
servation of  timber,  to  a  greater  or  lesser 
extent,  reduced  to  practice,  but  with  no 
very  satisfistctory  result    We  allude  more 
especially  to  timber  employed  in  garden 
buildings.    That  the  timber  used  many 
years  ago  for  such  purposes  lasted  longer 
than  it  now  does,  is  quite  evident,  and 
not  difficult  to  account  for ;  as  in  those 
days  the  demand  was  not  anything  so 
great,  and  the  purchasers  chose  the  very 
best  in  quality  for  importation.      The 
case  changed  as  the  demand  increased, 
and  anything  in  the  shape  of  timber  was 
imported  and  readily  sold.    Again,  our 
timber  merchants,  and  more  especially 
those  who  were  to  use  it,  formerly  allowed 
it  sufficient  time  to  season  before  it  was 
wrought  up  I  but  competition  and  low 
prices  for  carpenter  work  have  now  in- 
duced both  the  wood-merchant  and  car- 
penter to  work  up  their  material  as  soon  as 
possible,  being  imable  to  lose  the  interest 
on  their  stock  j  while  the  former,  to  supply 
the  latter  with  a  cheap  article,  bought  also 
oheap,  and  took  the  timber  most  conve- 
nient to  be  procured,  aud  in  many  cases 
even  such  as  had  been  rejected  by  former 
importers.    We  have  been  told  by  those 
engaged  in  the  Baltic  wood  trade  that  for- 
merly every  tree  felled  that  appeared  of 
inferior  quality  was  left  upon  the  ground, 
the  good  only  being  squared  and  shipped 
Such  is  certainly  not  the  case  now ;  and 
this  accounts  in  a  very  great  measure  for 
the  prevalence  of  what  is  called  dry  ret  in. 
buildings. 

/Sir  JViUiam  Bumelfs  preparation,''^ 
Amongst  the  many  preventatives  for 
this  evil,  Bumettising  has  been  recom- 
mended. This  invention  has  been  pa- 
tented by  Sir  William  Burnett,  and  con- 
sists in  injecting  a  solution  of  chloride  of 
2dnc  into  the  timber  by  the  application 
of  mechanical  force;  whereas  Kyan*s 
patent  was  simply  steeping  the  timber 
in  a  solution  of  corrosive  sublimate  or  bi- 
chloride of  mercury,  acting,  so  &r  as  our 
observation  has  extended,  upon  the  outer 
surfi&oe  only,  without  penetrating  to  the 
centre  of  the  logs,  blocks,  or  plaxiks ;  and 
thus  probably  locking  up  the  natural 
sap  or  imbibed  moisture,  much  in  the 
same  way  as  paint  does  when  applied  to 
the  sur&ce  before  the  body  is  thoroughly 
dry,  and  so  producing  the  effect  it  was 
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intended  to  counteract  or  prevent  Hy- 
draulic power  of  great  pressure  is  em- 
ployed to  inject  the  chloride  of  zinc 
through  the  section,  and  consequently 
through  the  pores  of  the  wood  from  one 
end  of  the  tree  to  the  other;  and  according 
to  the  opinion  of  A.  M.  Mangin,  Inspec- 
tor of  the  French  Navy,  the  operation 
ought  to  be  performed  when  the  trees 
have  been  recently  felled,  ''for  then  all 
its  pores  are  open,  and  the  sap  is  more 
easily  drawn  from  it  and  replaced  by  an- 
other fluid.  A  very  diy  wood,  of  which 
the  pores  are  so  close  that  in  a  manner 
they  disappear,  would  offer  great  difficul* 
ties  to  such  a  preparation ;  and  there  are 
other  hard  woods  "  (we  presume  box  to  be 
one)  ''  with  which  it  would  be  impossible." 

Testimonials  as  to  the  merits  of  this 
invention  have  been  obtained  from  many 
of  the  most  scientific  men  of  the  age.  We 
deem  it  sufficient,  however,  for  our  pre- 
sent purpose,  to  make  the  following 
extract  from  the  testimonial  of  Professor 
Graham,  of  University  College,  London. 
''  The  wood  appears  to  be  fully  and  deeply 
penetrated  by  the  metallic  salt  The 
salt,  although  very  soluble,  does  not 
leave  the  wood  easily  when  exposed  to 
the  weather,  or  buried  in  dry  or  damp 
earth.  It  does  not  come  to  the  sur&ce 
of  the  wood  by  efflorescence,  like  crystal- 
lisable  salts.  I  have  no  doubt,  from  re- 
peated observations  made  during  several 
years,  of  the  valuable  preservative  quali- 
ties of  the  solution  of  chloride  of  zinc ; 
and  would  refer  its  beneficial  action 
chiefly  to  the  small  quantity  of  the  metal- 
lie  salt  which  is  permanent^  retained  by  the 
Ugneousfibre  in  all  drcumstanees  of  exposure. 
The  oxide  of  zinc  appears  to  alter  and 
harden  the  fibre  of  wood,  and  destroy 
the  solubility,  and  prevent  the  tendency 
to  decomposition,  of  the  azotised  principles 
it  contains,  by  entering  into  chemical 
combinations  with  them.** 

The  preparation  is  formed  by  adding  1 
lb.  of  the  chloride  to  10  gallons  of  water. 

Sulphate  ofecpper  has  been  recommend- 
ed by  a  writer  in  the  "  Mechanics*  Maga- 
zine,*' vol.  xxxviii.  p.  568,  as  a  preserva- 
tive of  timber,  who  instances  the  effects 
in  the  mines  in  Cornwall  and  Anglesea^ 
where  this  salt  abounds  in  the  mineral 
waters^  the  timber  immersed  in  which 
has  been  found  very  durable.  This 
composition  is  prepared  as  follows :  24 
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lb.  of  sulphate  of  zinc,  15  lb.  sulphate  of 
iron,  12  lb.  sulphate  of  copper,  are  to  be 
pounded  and  dissolved  in  hot  water,  and 
then  one  quart  of  sulphuric  acid  is  to  be 
added  to  the  mixture.    The  above,  added 
to  36  gallons  of  water,  is  ready  for  use. 
•The  timber  is  steeped  in  a  tank  for  the 
following   periods :    1-inch    deal,    three 
days;  3-inch  plank,  seven  days;  5  to  7  inch 
plank,  twelve  to  fourteen  days;  and  12 
to  14  inch  square  timber,  twenty-one  days. 
BethelTs  prqforaUon  for  preserving  tim- 
ber, consists  of  creosote,  along  with  coal 
tar  or  other  bituminous  matter.    40  gal- 
lons are  required  for  a  load  of  timber 
of  the  pine  kinds;  a  less  quantity  is 
required   for  the  closer-grained  woods. 
Creosote  i&  rapidly  absorbed  by  the  tim- 
ber, even  to  ^e  centre  of  the  plank  or 
log.     Wood  saturated  with  creosote  is 
not  only  said  to  be  more  durable,  but  to 
become  ahnost  waterproof  and  is  fit  for 
use  a  few  days  after  the  process  is  com- 
pleted, about  which  time  it  loses  its  dis- 
agreeable smell. 

Dr  Boudieri^s  method  consists  in  em- 
ploying impure  pyrolignite  of  iron,  in 
spring,  when  the  ascent  of  the  natural 
sap  begins.     The  process  is  as  follows : 
Near  tibe  bottom  of  the  trunk  a  hole  is 
bored  through  its  diameter,  into  which  a 
thick-toothed  narrow  saw  is  introduced, 
and  with  it  the  trunk  is  cut  through  to 
within   about  an  inch  of   the  outside, 
working  the  saw  first  to  the  right-hand 
side,  and  then  towards  the  left,  so  as  to 
cut  through  the  greater  part  of  the  sap 
vessels.    The  opening  thus  made  is  then 
carefully  covered  wiQi  pitch-cloth,  leav- 
ing only  a  small  hole,  through  which  a 
pipe  is  placed,  communicating  between 
the  trunk  of  the  tree  and  a  reservoir  con- 
taining the  pyrolignite  of  iron.    During 
summer  or  autumn  a  large  tree  will  by 
this  operation  become  completely  satur- 
ated with  the  mineral  fluid  in  the  course 
of  a  few  days,  as  at  these  seasons  the 
vital  forces  of  the  tree  are  in  full  activity. 
When  smaller  trees,  or    ordinary-sized 
branches,  are  to  be  operated  upon,  their 
lower  ends  are  immersed  in  the  fluid. 
In  winter  the  operation  is    thus    per- 
formed :  The  timber  being  cut  into  con- 
venient lengths,  a  waterproof  funnel  is 
secured  to  the  top  end  of  each,  containing 
the  liquid ;  and  the  solution  is  said  not 
only  to  force  its  way  down  through  the 


wood,  but  at  the  same  time  to  drive  out 
of  it  all  the  sap  and  air  it  contains.  The 
operation  is  deemed  complete  when  the 
preparation  begins  to  issue  from  the 
lower  end  of  the  log.  The  quantity  of 
mineral  liquid  used  is  stated  to  be  one- 
fifteenth  part  of  the  weight  of  the  green 
wood. 

The  most  certain  way  of  preserving 
timber  is  to  procure  it  of  proper  age  and 
maturity,  and  to  place  it  so  in  buildings 
that  it  may  have  sufficient  ventilation. 

Other  methods  besides  those  above 
stated  have  been  adopted,  such  as  steep- 
ing the  wood,  previous  to  use,  in  water, 
and  afterwards  drying  it  in  the  sun  and 
air ;  subjecting  it  to  the  action  of  steam, 
and  then  drying  it;  boiling  it  in  water 
in  long  troughs  heated  by  steam  or 
flues;  removing  the  atmospheric  pres- 
sure, and  at  the  same  time  applying  arti- 
ficial heat,  so  SB  to  promote  evaporation. 
The  object  of  all  these  operations  is  to 
remove,  by  extraction  and  evaporation, 
what  is  called  the  sap,  or  the  watery  part 
of  the  alburnum,  or  last  formed  layers 
of  the  wood,  which  are  found  to  decay 
sooner  than  the  interior  and  fiimer, 
or  less  porous  layers.  The  immatuiely 
formed  timber  decays  first,  and  no  paint- 
ing whatever  will  prevent  it ;  nay,  paint- 
ing timber  in  this  state  only  hastens  its 
decay  by  preventing  the  natural  sap  from 
finding  its  way  out  Charring  is  a  reme- 
dy, but  that  can  only  be  applied  to  timber 
used  for  the  roughest  of  all  purposes ;  and 
yet,  although  the  advantage  of  charriug 
posts  to  be  set  in  the  ground  has  been 
known  for  ages,  how  seldom  do  we  see  it 
reduced  to  practice ! 

Boyd  and  Miller's  antisceptic  minenJ 
black  paint  has  been  recommended  by 
architects  for  saturating  the  ends  of 
beams  let  into  walls,  posts  set  in  the 
ground,  &o.,  as  a  remedy  against  decay ; 
and  also  for  iron  work,  to  prevent  rost ; 
and  for  cordage  and  canvass,  to  render 
them  durable,  as  well  as  to  correct  the 
dampness  in  walls. 

The  principal  cause  of  decay  in  timber, 
we  believe,  is  pretty  generally  admitted  to 
be  the  felling  it  at  an  improper  seascMi. 
This  season  appears  to  be  the  spring,  when 
the  sap  is  in  a  peculiar  state,  and  highly 
disposed  to  ferment,  when  it  can  no  longer 
flow  through  the  tissues.  Over  timber 
cut  in  our  own  country  we  have  complete 
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control.  Not  so  with  such  as  is  imported 
either  firom  America  or  the  Baltic ;  nor  is 
it  ever  likely  that  we  will  have  the  felling 
of  it  in  either  place  regulated  by  the 
rules  we  would  wish  to  lay  down. 

Of  the  various  remedies  recommended 
for  the  preservation  of  this  useful  article, 
may  be  noticed  that  of  M.  de  Gemini, 
recently  detailed  in  a  Memoir  laid  by  the 
Minister  of  Marine  before  the  Academy 
of  Sciences  of  Paris.  The  report  upon 
this  subject,  drawn  up  by  MM.  Boussin- 
gault,  de  Gasparin,  and  Decaisne,  states 
that  M.  Gemini  was  of  opinion  that  me- 
tallic salts  introduced  into  the  wood  had 
the  effect  only  of  impregnating  it  with 
substances  more  or  less  soluble,  or  even 
volatile,  which  consequently  could  not 
remain  long  in  the  wood;  and  that  by 
introducing  it  by  force  of  machinery, 
the  fibres  became  separated,  and  the  wood 
rendered  even  more  liable  to  decay  than 
if  left  in  its  natural  state. 

The  three  gentlemen  above  mentioned 
differ  from  M.  Gemini  in  this  matter,  and 
declare  that  the  salts  have  not  the  effect  of 
disorganising  the  woody  fibre,  and  also  that 
the  combination  of  metallic  salts  with  wood 
is  not  so  fugacious  as  M.  Gemini  asserts. 

M.  de  Gemini's  process  is  thus  described 
in  the  Chird,  Chron, — **  He  operates  on  dry 
wood,  or  on  what  has  been  dried  in  his 
apparatus,  which  consists — 1.  Of  a  cast-iron 
hollow  cylinder,  destined  to  hold  the  pieces 
of  wood,  and  sufficiently  strong  to  resist 
the  effects  of  a  vacuum  within.  One  of 
the  ends  of  the  cylinder  has  a  close  cover, 
secured  by  screws  after  the  wood  has  been 
introduced ;  the  other  is  Punished  with  a 
valve,  opening  progressively  by  means  of 
a  screw,  and  serving  to  reintroduce  the 
air  to  tiie  cylinder.  2.  Three  reservoirs 
for  the  solutions.  These  are  placed  in  the 
ground  under  the  cylinder,  with  which 
each  is  in  communication  by  a  pipe  hav- 
ing a  stop-cock.  3.  An  air-pump  for  pro- 
ducing a  vacuum  in  the  cylinder.  4.  A 
force-pump  for  injecting  the  liquids  with 
great  pressure  into  the  cylinder.  5.  A 
generator,  intended  merely  to  fill  the  cylin- 
der with  steam  by  a  communication  pipe." 
This  apparatus  resembles,  in  some  de- 
gree, that  of  Breant,  afterwards  improved 
by  Payne,  and  employed  in  England,  for 
several  years,  for  impregnating  timber 
with  bituminous  substances.  The  injec- 
tion used  by  M.  Gemini  is  tar,  or  tar  and 


pitch,  for  some  purposes,  while  he  uses 
solutions  for  others.  We  apprehend  that 
the  former  is  used  for  timber  of  a  soft 
nature,  and  having  large  pores,  while  the 
latter  is  used  for  more  matured  material, 
and  the  harder  or  closer-grained  woods. 
He  appears  to  have  fallen  into  the  same 
mistake  as  M.  Boucherie  did  many  years 
ago — namely,  endeavouring  to  inject  two 
solutions,  the  one  after  the  other,  without 
considering  that,  if  his  first  solution  waa 
injected  to  the  extent  of  filling  all  the  pores 
of  the  wood,  the  effect  of  the  second  would 
be  to  drive  that  out  to  make  room  for  itflel£ 

So  far,  however,  as  M.  Gemini's  theory 
goes,  we  believe  that  it  is  useful  so  for  as 
charging  the  alburnum  or  sap-wood  with 
pitchy  matter  is  concerned.  How  ,muoh 
farther  his  invention  is  useful  does  not  so 
clearly  appear. 

In  regard  to  the  qualities  of  timber  used 
in  hothouse  architecture,  they  stand  as 
follows  : — Memel,  brought  from  Prussia, 
in  the  Baltic;  Riga,  from  Russia ;  Dantzig, 
from  Western  Prussia ;  redstone  pine, 
from  Miramichi,  in  North  America ;  and 
yellow  pine,  from  Quebec. 


§  11. — ON  THE  DURABILITY  OP 
MATERIAI& 

The  durability  of  materials  depends  on 
their  natural  fitness,  or  the  degree  of  perfec- 
tion to  which  they  are  brought  artificially. 

Thus  bricks  can  never  idmost  be  over- 
burnt  ;  and,  at  the  same  time,  there  are 
certain  kinds  of  clay  or  brick-earth  much 
better  for  the  purpose  of  making  them 
than  others,  and  which  will  stand  for  ages, 
even  if  not  burnt  to  a  blue  or  slate  colour. 
The  principal  &ult  of  bricks  used  in  Scot- 
land is,  that  they  are  neither  weU  formed 
nor  well  burnt— a  circumstance  arising 
naturally  out  of  the  fact  that  Scotland 
abounds  in  stone  of  first-rate  quality ;  and 
indeed,  till  lately,  very  few  bricks  were 
made,  and  those  chiefly  for  furnace-work, 
inside  walls,  and  lofty  chimneys.  We 
have  the  satisfaction  to  know  that,  through 
the  liberality  of  the  Duke  of  Buccleuch, 
we  introduced  the  making  of  bricks  upon 
the  London  principle,  about  fourteen 
years  ago,  into  Scotland.  The  demand 
since,  for  railway  purposes,  has  much  im- 
proved their  manufacture. 

'^  The  most   durable  of  all  walls  are 
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those  built  of  bricks^  with  good  mortar, 
because  they  attain  a  degree  of  homoge- 
neousness  which  no  construction  of  mor- 
tar and  stone  has  ever  jet  equalled  The 
proof  of  this  is  found  in  the  ancient  brick 
buildings  of  Italy.  The  walls  next  in 
durability  are  those  formed  of  fragments 
of  porous  stone,  compactly  bedded  in 
good  mortar  or  cement,"  aa  exhibited  in 
the  oldest  stone  buildings  we  have  in 
Scotland,  '^  and  in  that  of  the  old  Roman 
castles  throughout  Britain  and  Germany. 
The  third  in  order  are  those  (commonly 
reckoned  the  first)  which  are  composed 
of  very  lai^  blocks  of  squared  stones, 
and  the  strength  of  which  does  not  at  all 
depend  on  mortar  or  cements  of  any 
kind.**— 6to.,  Farm,  and  Villa  Arch.  Of 
this  an  excellent  example  may  be  seen  on 
entering  Lincoln  by  the  northern  road. 

Stone,  in  general,  is  the  first  part  of  our 
buildings  to  decay.  Care,  therefore,  should 
be  taken  in  its  selection.  On  this  subject 
Brand  has  laid  down  the  following  rule : 
"  Boil  two  1-inch  cubes  of  the  stone  to 
be  tried  in  a  solution  of  sulphate  of  soda, 
saturated  at  a  common  temperature,  for 
half  an  hour ;  then  expose  the  cubes  to 
the  air  for  eraporation ;  the  salt  crys- 
tallises, and  has  the  effect  of  fireezing  on 
the  stone ;  then  dip  the  stone  in  the  cold 
solution  until  the  ciystals  ML;  after 
this  expose  the  stones  to  the  air.  This 
experiment,  repeated  during  five  days, 
will  produce  the  same  effect  on  the  stone 
whidi  exposure  in  the  open  air  would  do 
in  many  years." 

In  stone  building,  the  stones  should  be 
inyariably  set  on  their  natural  bed,  so 
that  they  may  lie  in  a  position  precisely 
similar  to  that  which  they  occupied  in 
the  quarry.  This  caution  specially  needs 
to  be  observed  in  the  case  of  sandstone, 
which  is  of  comparatively  modem  forma- 
tion, and  is  not  of  such  intensity  as  gra- 
nites and  moimtain  limestone,  and  is 
more  easily  acted  upon  in  the  direction  of 
its  bed  by  the  weather.  Micaceous  slate- 
stones  require  the  same  precaution,  and 
are,  from  their  want  of  solidity,  and 
their  abounding  in  fissures,  the  worst 
sort  of  stone  that  can  be  employed,  as 
they  admit  readily  the  rain-water  to  pass 
through  between  the  various  laminae  of 
which  they  are  composed. 

Of  SkOet,  the  best  are  from  North 
Wales^  and  are  of  fine  texture  and  blue 


colour.  The  next  are  the  Westmoreland, 
of  a  light  green  colour,  harmonising  well 
with  buildings  surrounded  by  trees.  The 
Devon  and  Cornwall  slates  are  much  in- 
ferior as  to  durability.  Their  colour, 
however,  is  good,  being  that  of  a  purple 
grey.  The  Dennybole  quarry,  in  Corn- 
wall, produces  the  laigest,  finest  and  most 
durable  of  the  south-western  formation. 
Those  of  Eisdale  and  Ballahulish  are  the 
best  in  Scotland— very  durable,  but  veiy 
heavy.  The  thin  drab-stone  of  Dorset- 
shire, the  Kentish  rag-stone,  and  the  red 
and  grey  slate-stone  of  various  parts  of 
Scotland,  make  picturesque  roofs,  but  load 
the  roofs  by  &r  too  much.  The  light- 
blue  Welsh  slate  is  much  less  penetrable 
by  water  than  the  dark  blue  sorts.  Good 
slates  will  not  imbibe  above  ii«  of  their 
weight  of  water.  Indeed,  their  wetting 
is  merely  superficial,  and  in  summer  they 
will  drv  in  half  an  hour.  The  Yalentia 
slateef,  n-om  Ireland,  are  of  excellent  qua- 
lily,  and  may  be  had  of  any  reasonable 
size  or  thickness. 

Tiles,  whether  plain  or  pan-tiles,  con- 
stitute a  very  heavy  roofing.  They  tend 
to  render  a  house  damp,  from  the  quan- 
tity of  moisture  they  absorb.  All  un- 
glazed  tiles  imbibe  one-seventh  part  of 
tiieir  weight  of  water  in  the  space  of  ten 
minutes,  and  cannot  be  deprived  of  this 
water  without  a  degree  of  heat  equal  to 
60°,  continued  for  six  days.  The  red 
coloured  tiles  in  common  use  are  ex- 
tremely objectionable  as  a  roofing  for 
ornamental  buildings ;  while  tiles  of  other 
forms  and  colours  produce  some  of  the 
most  beautiful  of  all  roo&  Of  these  the 
Grecian,  Italian,  Moorish,  mathematical, 
and  new  French,  may  be  specially  noticed. 
These  are  either  made  of  fire-clay,  burn- 
ing them  to  a  soft  stone  colour,  or  are 
coloured  of  various  tints  to  hannonise 
with  the  objects  which  surround  them. 

Crampa  are  often  used  in  tying  together 
the  copings  of  walls,  pits,  &c.  When 
wrought  iron  is  used,  it  should  be  dipped 
in  boiling  oil  and  red  lead,  boiling  pitdt,  or 
be  embedded  in  cement  (not  lime-mortar) 
as  a  means  to  prevent  oxidation.  Copper 
cramps  are  preferable,  but  are  expenave; 
and  cast-iron  dove-tailed  cramps  are  the 
next  best)  particularly  if  tinned,  or  coated 
by  any  of  the  preparations  recently  in- 
vented for  the  preservation  of  metak— 

(  Vide  HOTHOUSE-BUILDIKO,  &C.) 
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LAYING  OUT   FLOWBErGARDBNS. 


§  1. — PRELIMINART  BEMLAKKS  ON  THE 
CaiiASSIFICATION  OF  STYLES. 

Latino  out  flower-gardens,  considered 
as  a  work  of  art,  may  be  divided  into 
three  general  heads  or  styles — namely, 
the  geometric  si)yle,  the  picturesque  etyley  and 
the  gcwdenetque  style.  These  are  again 
subdivided — the  first  into  the  tansile,  the 
arckiteduraly  the  sculpturesqWy  the  Italian, 
the  French,  and  the  Dutch,  &o, ;  the  se- 
cond into  the  refined  picturesque,  the 
trivial  picturesque,  the  rough  picturesque, 
and  some  others ;  the  last  into  the  picto- 
rial gardenesque  and  geometric  gardenesque 
styles.  A  mixed  style,  or  employing  more 
than  one  of  the  above,  is  admissible  in  the 
same  garden,  but  not  in  the  same  piece. 

These  may  be  considered  the  funda- 
mental rules  for  laying  out  flower-gar- 
dens upon  principles  of  art ;  but  there 
are  other  considerations  to  be  attended 
to — namely,  the  wants  and  wishes  of  the 
owner,  and  the  natural  character  of  the 
situation.  The  adaptation,  however,  of 
any  of  these  to  suit  existing  circum- 
stances requires  great  consideration  and 
judgment  It  would  be  as  great  an  out- 
rage against  the  rules  of  art  to  place  a 
rough  picturesque  flower-garden  in  front 
of  Chatsworth,  Trentham,  or  Eaton  Hall, 
as  it  would  be  to  place  one  in  the  sculp- 
turesque or  achitectural  style  in  front  of 
a  cottage  residence,  or  of  a  mansion,  how- 
ever laige,  having  no  pretensions  to  archi- 
tectural character. 

The  nature  of  this  work  does  not  re- 
quire that  we  should  go  into  the  details 
of  landscape-gardening,  in  the  general 
acceptation  of  the  term,  our  object  being 
to  give  examples  of  that  department  of  it 
only  whidi  is  in  immediate  connection 


with  the  mansion,  and  properly  called  the 
Flower-garden. 

The  leading  features,  however,  of  the 
principal  of  tiiese  styles  we  shall  briefly 
notice. 

The  architectural  style  includes  the  in- 
troduction of  stone  steps,  parapets,  ter- 
races, basins,  edgings  to  the  beds,  (fee,  these 
being  constructed  in  various  cements,  arti- 
ficial stone,  slate,  fire-clay  ware,  cast-iron, 
&o.  The  architectural  flower-garden  forms 
a  harmonious  appendage  to  the  mansion, 
because,  as  we  have  elsewhere  stated,  it 
constitutes  a  union  between  the  house  and 
the  rest  of  the  groomds,  and  also  as  pre- 
senting firom  the  windows  rich  green  ver- 
dure, and  the  gay.  colouring  of  the  flower- 
ing plants,  combining  with  the  more  per- 
manent beauty  of  sculptured  forms — the 
latter  heightening  the  efiect  of  the  former 
by  contrast,  as  well  as  by  the  relief  they 
afford  the  eye  in  masses  of  light  amid 
surrounding  verdure. 

The  sculpturesque  style  is  characterised 
by  the  introduction  of  vases,  statues,  foun- 
tains, and  other  sculptural  objects.  These 
should  always  be  specimens  of  the  high- 
est style  of  art 

The  Italian  style  is  distinguished  by 
stone  terraces,  terrace  gardens,  and  sculp- 
ture combined.  The  architectural  and 
sculptural  styles  trace  back  their  origin 
to  the  days  of  Pliny,  and  their  revival  to 
Rome  in  the  zenith  of  her  power,  when 
the  fine  arts  flourished  in  consequence  of 
the  encouragement  given  by  the  force  of 
wealth,  and  a  high  state  of  refinement  in 
society.  The  &mily  of  the  Medici,  early 
in  the  sixteenth  century,  revived  the  latent 
taste,  and  gave  munificent  encoiu*agement 
to  artists,  who  laid  out  their  own  gardens 
in  the  geometric  and  architectural  taste. 
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To  the  noble  family  of  Borghese,  Italy 
owes  much  for  her  once  claflsio  gardens. 
It  is  quite  evident,  therefore,  from  what 
we  have  stated  above,  as  well  as  from  the 
remarks  stfterwards  to  be  made,  that  the 
geometric  style,  in  its  various  modifica- 
tions, must  ever  be  regarded  as  in  close 
connection  with  architecture,  and  there- 
fore need  not  be  looked  for  in  times  or 
amongst  people  in  a  state  of  rudeness 
or  barbarity.  When  architecture  was 
more  studied  in  Britain  than  it  was  for  a 
part  of  the  latter  end  of  the  last  centiuy 
and  the  beginning  of  the  present  one,  this 
style  of  gardening  held  a  conspicuous 
position,  as  every  mansion  of  more  than 
ordinary  pretensions  had  also  its  geome- 
tric garden  attached  to  it.  When  archi- 
tecture languished,  and  fell  nearly  into 
obscurity,  gardening,  associating  -with  it, 
also  did  so.  Architecture  (we  speak  of 
that  art,  however,  as  employed  in  the 
constructing  of  mansions  for  the  wealthy) 
has  of  late  revived  in  this  country ;  and 
wherever  that  art  has  been  employed  on 
correct  principles  of  taste,  geometrical 
gardens  also  formed  its  concomitant.  The 
Italian  flower-garden  at  Chatsworth  is 
placed  opposite  the  library  windows,  and  is 
exceedingly  rich  in  coloured  parterres,  and 
abounding  in  pedestals  supporting  busts 
and  statues,  producing  rather  a  whimsical 
effect  from  their  great  height.  This  is, 
however,  so  fer  relieved  by  their  being 
partially  covered  with  climbing  plants. 

The  French  tsiyle,  if  it  merits  such  an 
appellation,  is  a  sub- variety  of  the  Italian, 
imitating  it  in  some  instances  pretty  cor- 
rectly, but  in  general  inferior  to  the  ori- 
ginal in  the  artistic  adjuncts,  and  more 
especially  in  foimtaius.  Whoever  has 
visited  even  the  best  French  gardens, 
public  or  private,  or  consulted  the  en- 
gravings of  the  most  eminent  old  French 
architects,  who  were  the  designers  of  gar- 
dens in  the  olden  times,  must  be  struck 
with  this,  as  much  as  they  will  be  pleased 
with  the  majority  of  their  parapets,  balus- 
trades, and  other  mural  decorations. 

The  Dutch  style  is  characterised  by 
straight  canals,  grass  terraces,  turf  mounts, 
<bc.  AH  of  these  have  the  best  effect  upon 
nearly  level  surfaces,  and  in  connection 
with  highly-enriched  architectural  build< 
ings,  and  upon  an  extensive  scale. 

Th^  tansile  style  is  characterised  by 
vegetable  sculpture,  such  oa  trees  and 


shrubs  cut  into  various  shapes — arcades, 
pyramids,  arbours,  &c.  This  style  can 
never  be  united  with  the  picturesque  or 
gardenesque  styles,  because  of  its  violation 
of  principle  in  not  allowing  each  plant  to 
develop  itself  naturally. 

The  geometric  gardenesque  s^h. — Com- 
mon as  well  as  exotic  trees,  shrubs,  and 
plants  should  be  introduced,  with  archi- 
tect\u*e,  sculpture,  dec.    This  is  altogether 
a  mixed  style.     Terraces  form  a  leading 
feature    in  the    geometric    gardenesque 
style,  whether  as  platforms,  as  it  were, 
from  which  to  view  the  rest  of  the  garden 
&om  above,  or  as  being  placed  above  the 
eye,  and  ascended  by  steps.     In  this  re- 
spect the  geometric  style  furnishes  the 
artist  with  the  means  of  variations,  sur- 
prises, and  the  concealment  of  bounds, 
quite  as  much  as  the  natural  manner,  and 
with  this  advantage,  that  it  can  be  effected 
in  less  space  in  the  one  case  than  in  the 
other.     There  are  many  situations  where 
the  ground   falls  considerably,  but  this 
inclination  should  as  fiu*  as  possible  be  in 
one  direction.  For  example,  if  the  mansion 
stands  on  an  eminence,  and  the  ground 
slopes  from  it,  no  matter  how  great  the 
Ml,  a  terraced  garden,  in  the  geometric 
gardenesque    style,    may    be    with   the 
greatest  propriety  established.     The  dif- 
ference in  inclination  will  give  scope  for 
terraced  walls  and  parapets,   flights  of 
steps,  &c.,  without  the  aid  or  appearance 
of  artificial  embankment&     As  in  such 
cases  the  terraces  should  run  parallel  to 
each  other,  it  foUows  that  the  spaces  be- 
tween should  be  level,  both  as  r^ards 
length  and  breadth.     The  length,  how- 
ever, may  be  broken  by  steps,  but  these 
should  be    at    a   considerable    distance 
apart     If  the  ground  falls  towards  both 
ends  of  the  garden,  these  steps  should  be 
at  equal  distances  on  both  sides  of  the 
centre,  which,  if  possible,  should  be  the 
highest.     This  would  resolve  the  side  of 
a  hilly  piece  of  ground  into  paraUel  ter- 
races, according  in  number  with  the  scale 
of  the  place ;  but  these  terraces  should 
be  of  sufficient  breadth  to  bear  a  jnst 
proportion  to  their  length. 

In  regard  to  mixed  styles,  we  have 
already  remarked  that  they  cannot  con- 
sistently be  indiscriminately  employed  in 
the  same  piece.  They  may,  however,  be 
employed  in  succession,  thus:  The  Italian 
style  may  prevail  on  the  lawn  nearest  the 
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hoTise,  and  may  be  united  by  grass  terraces 
in  the  Dutch  style,  with  the  gardenesque 
first,  and  that  followed  by  the  picturesque. 
To  mix,  however,  indiscriminately  the  Ita- 
lian, tensile,  gardenesque,  and  picturesque 
styles,  would  distract  attention,  and  be  de- 
strucliye  of  that  first  of  all  principles  in  cor- 
rect composition — the  unity  of  the  whole. 
As  modifications  of  the  forgoing  styles, 
we  may  notice  the  following:  Fig.  808 

Fig.  808. 


represents  a  Panopticon  flower-garden,  a 
style  seldom  now  met  with.  Ajs  will  be 
seen  by  our  cut,  it  has  the  walks  radiat- 
ing from  the  house,  cutting  the  lawn  into 
triangular  pieces,  on  which  flower-beds 
are  to  be  placed  as  well  as  basins  of  water. 
Fig.  809  exhibits  a  specimen  of  the 

Fig.  809. 


Florentine  style,  'having  a  surrounding 
gravel  walk,  while  the  beds  are  cut  out  on 
the  grass.  It  is  placed  on  a  raised  grass 
terrace,  with  an  cdcove  at  each  side.  The 
spaces  are  divided  into  two  equal  parts  by 
a  broad  gravel  walk,  extending  from  the 
flight  of  steps  to  the  basin  of  water  and 
alcove  in  the  semicircular  projection  at 
the  &rthest  end.  The  Florentine  style  of 
architecture  was  introduced  into  England 
about  1544,  by  John  of  Padua, 
who  was  in  that  year  appointed 
to  the  office  of  deviser  of  his 
majesty's  buildings.  It  is  pro- 
bable that  the  once  splendid 
gardens  at  Longleat  were  laid 
out  in  this  style,  and  by  this 
artist,  as  he  is  known  to  have 
built  that  fine  mansion,  said  to 
be  the  earliest  specimen  of  the 
Italian  Florentine  style  in  Eng- 
land. This  style  prevailed  only 
for  a  short  time,  yet  many  gar- 
dens were  laid  out  in  it  during 
the  period  of  its  existence  in  Eng- 
land. 
Fig.  81 0  is  a  design  in  the  Tudor 
style,  and  is  characterised  by  its  quadran- 
gular form,  and  by  the  presence  of  a  foun- 

Pig.  810. 


tain  in  the  centre,  which  was  deemed  indis- 
pensable, and  associated  also  with  the  sur- 
rounding buildings,  as  such  gardens  were, 
for  the  most  part,  laid  out  either  in  the 


576 


LAYING  OUT  FLOWER-GARDENS. 


court-yards  or  in  close  proximity  with  the 
znansion.  The  Tudor,  or,  as  it  has  been 
called,  Henry  the  Seventh  style,  from  hav- 
ing originated  in  his  reign,  had  the  prin- 
cipal windows  looking  into  the  court, 
both  for  security,  and  also  because  at  that 
period  the  charms  of  landscape  were  little 
felt  No  garden  of  the  Elizabethan  age 
remains;  but  we  have  a  complete  de- 
scription of  one  in  Sir  Francis  Bacon*s 
"  Essays,"  written  about  the  end  of  her 
reign,  from  which  we  learn  that  the 
walks  and  alleys  should  be  spacious,  and 
some  set  with  musk  roses,  wild  thyme, 
and  peppermint,  which  perfume  the  air 
most  delightfuUy  when  trodden  upon. 
A  fountain  should  occupy  the  centre. 
Vases,  unless  they  be  turfed  and  have 
living  plants  or  bushes  set  in  them,  are 
not  to  be  introduced.  The  shrubbery  is 
to  have  a  variety  of  walks  finely  gravelled, 
not  grass ;  the  borders  set  with  fine 
flowers,  but  sparingly;  and,  at  the  end,  a 
mound,  breast  high,  from  whence  to  look 
abroad  into  the  fields. 

Flower-gardens  in  the  Stuart  style, 
like  the  architecture  of  the  same  period, 
differed  considerably  from  the  Tudor 
style,  in  whimsicality  at  the  least.  The 
terrace  in  front  of  the  mansion  was  a 
novelty  at  this  period,  with  its  stone 
steps,  pedestals,  and  grotesque  balus- 
trades, ascending  from  Qxe  flower-garden 
to  the  entrance,  and  the  marble  fountain 
was  in  the  centre  of  the  garden;  there 
were  also  vases  and  figures,  from  the 
heathen  mythology,  disposed  in  diflerent 
parts.  The  best  example  left  of  this 
style  we  know  of,  is  that  at  Holland 
House,  thus  described  by  Brown  as  it 
existed  about  thirty  years  ago :  ''  Here 
is  a  parterre  on  the  west  side  of  the  man- 
sion, beautifully  laid  out  with  box  edgings, 
in  various  scrolls  and  devices.  On  the 
east  was  once  a  rosary,  of  a  circular  form, 
now  destroyed.  A  small  garden  farther 
west  is  laid  out  in  the  Italian  manner : 
it  has  a  white  marble  fountain  in  it,  on 
which  water-lilies  are  floating.  Fronting 
this  fountain,  on  a  raised  terrace,  is  a 
beautiful  alcove,  and  behind  it  a  crescent- 
formed  wall,  which  has  steps  at  the  ends, 
ornamented  with  vases,  and  the  wall  is 
overgrown  partially  with  woodbine  and 
China  roses.**  Here  the  late  Lord  Hol- 
land has  written  the  following  distich  in 
honour  of  Samuel  Rogers,  the  author  of 


the  '^  Pleasures  of  Memory,*  it  having 
been  a  fr^uent  resort  of  the  poet — 

^  Here  Rogers  sat,  and  here  for  ever  dwell 
To  me  those  pleasures  that  he  siiigB  so  welL" 

Plate  XXIV.  presents  part  of  this  gar- 
den as  it  now  exists,  whidi  will  be  under- 
stood from  the  following  description:  On 
descending  from  the  broad  terrace  walk, 
which  bounds  the  lawn  on  the  south,  by 
the  ten^ights  of  steps  at  the  left-hand  cor- 
ner of  the  Plate,  we  enter  what  is  called  the 
embroidered  box-garden,  which,  we  should 
observe,  is  only  a  very  small  portion  of 
the  whole  flower-garden  as  now  finished 
at  this  celebrated  place,  and  which  we 
greatly  regret  cannot  be  given  upon  a 
scale  that  would  convey  an  adequate  idea 
of  the  extent  and  general  arrangement  of 
the  whole.  In  the  square  recess  between 
these  flights  of  steps,  is  the  small  alcove 
called  Rogers'  seat,  already  referred  to, 
where  the  poet  used  to  spend  many  happy 
hours.  On  each  side  of  the  entrance  to 
this  alcove  are  the  figures  of  two  foxes  in 
box,  cut  to  the  height  of  about  9  inches. 
The  square  they  are  placed  upon  is 
covered  with  red  sand,  and  margined 
all  round  by  a  narrow  border  planted 
with  scarlet  geraniums  kept  closely  pegged 
down.  The  two  trees  in  frt)nt  are  ever- 
green oaks,  clipped  into  round  symmetri- 
cal forms ;  and  the  two  circles  beside  them 
are  round-headed  box  shrubs.  The  octar 
gon  figure  is  a  very  handsome  fountain, 
and  the  square  figure  at  the  other  end  of 
this  compartment  is  a  granite  pillar,  on 
which  is  placed  a  bust  of  the  Emperor 
Napoleon.  This  compartment  is  bounded 
on  three  sides  by  a  box  hedge  2^  feet  in 
height,  within  which,  on  the  two  opposite 
sides,  is  embroidery  in  dwarf  box  on  a 
ground  of  gravel  The  narrow  borders 
along  the  front  and  semicircular  ends  of 
these  are  planted  with  scarlet  verbenas, 
as  is  also  the  outer  border  round  the 
figure  in  the  centre,  which  border  is  sepa- 
rated from  the  box  embroidery  by  a  nar- 
row border  of  turf.  The  circle  in  the 
centre  of  this  figure  is  planted  with  scar- 
let geraniums,  also  margined  with  tar£ 
while  the  circle  at  the  end  is  a  basin  of 
water.  A  yew  hedge,  8  feet  in  hei^t, 
separates  this  compartment  at  the  lower 
end  from  the  shrubs,  walks,  &c^  which 
constitutes  the  adjoining  parts  of  the 
garden. 
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From  the  flight  of  steps  to  the  semi- 
circular recess  at  the  farther  end  of  the 
larger  compartment,  extends  a  terrace 
waU,  with  a  border  planted  with  violets, 
adjoining  to  which  is  the  larger  chain- 
pattern  parterre,  the  Vandykes  along  the 
inner  side  being  planted  with  verbena 
Tweediana  from  end  to  end,  while  the 
opposite  side  is  planted  with  verbena 
Duke  of  Cornwall ;  and  the  circles,  com- 
mencing at  the  end  next  the  flight  of  steps, 
with  the  following  verbenas,  arranged  in 
the  following  order — viz.,  Emperor  of 
China,  White  Perfection,  Robertson's 
Deflance,  Eclipse,  Lilac  seedling,  White 
Perfection,  Heloise,  Robertson's  Defiance, 
la  Nymphe,  White  Perfection,  Morphus, 
Macrantha,  Robertson's  Defiance,  Lady 
Holland,  St  Margaret,  White  Perfection, 
Blue  Bonnet. 

The  shorter  chain  pattern  is  planted 
on  both  sides  with  verbena  Duke  of  Corn- 
wall, and  the  circles  banning  at  the 
same  end  as  the  last  with  verbenas  in  the 
following  order — viz..  Emperor  of  China, 
White  Perfection,  Robertson's  Defiance, 
Eclipse,  Blue  Bonnet,  White  Perfection, 
St  Margaret,  Morphus,  Robertson's  De- 
fiance, Lady  Holland,  Heloise,  White  Per- 
fection, St  Margaret^  Heloise.  The  dia- 
mond borders  at  the  upper  comer  are 
planted  with  Scarlet  Greranium  Hark-a- 
way, Verbena  Eclipse,  and  Geranium 
Flower  of  the  day. 

The  small  circle  marked  a  is  planted 
with  yellow  calceolarias,  the  marginal 
border  all  round  the  figure  with  verbena 
Melendris  superba,  this  border  being 
separated  from  the  box  embroidery  within 
by  a  narrow  border  of  turf.  The  circle 
marked  b  is  also  planted  with  yeUow  cal- 
ceolarias, having  the  marginal  border  of 
verbena  Heloise  all  round,  and  a  corre- 
sponding narrow  border  of  turf  as  in  the 
last  figure.  The  small  circle  marked  e  is 
planted  with  brown  calceolarias,  with  the 
narrow  marginal  border  next  the  diagonal 
gravel  walk  with  verbena  Vulcans  superb, 
while  the  broader  border  next  to  the  nar- 
row gravel  walk,  forming  the  boundary  of 
this  part  of  the  garden,  is  planted  with 
Calceolaria  Amplexicaule.  The  circle  d  is 
planted  with  brown  calceolaria,  the  other 
arrangement  being  the  same  as  in  the  last 
figure*  The  elliptical  figure  e  is  planted 
with  scarlet  geraniums,  the  marginal 
border  all  round  with  verbena  Lady  of 
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the  Lake.  The  elliptical  figure/ is  planted 
with  scarlet  geraniums,  and  the  marginal 
border  all  round  with  verbena  White  Per- 
fection. The  longitudinal  border  at  the 
right-hand  end  is  margined  round  with 
verbena  Barleraii,  without  any  grass 
margin,  while  the  frx)nt  side  of  the  corre- 
sponding one  on  the  opposite  side  is 
planted  with  verbena  Duke  of  Corn- 
wall. 

The  whole  of  the  groundwork  is  on  gra- 
vel, and  hence  is  dry  and  comfortable  to 
walk  on  at  all  seasons.  The  spaces  within 
the  scrolls  of  box  are  laid  over  with  sifted 
coal  ashes,  while  the  spaces  without  the 
scrolls  are  laid  with  red  sand.  The  gravel 
walks  are  finished  with  box  edgings. 

From  these  examples  it  will  be  seen, 
that,  as  architecture  improved  or  altered 
in  style,  so  to  a  very  great  extent  did  the 
disposal  of  the  grounds  around  our  best 
buildings,  showing  the  intimate  connec- 
tion between  the  two  arts,  architecture 
and  landscape-gardening. 

The  following  are  modifications  of  the 
modem  style  ;*- 

T^e  trivial  picturesque  style  should  be 
furnished  with  the  common  trees  and 
shrubs  of  the  country  on  grassy  surfaces, 
neither  wild,  like  the  forest  glade,  nor 
closely  shaven,  like  the  polished  lawn. 

The  refined  pichtresque^  shown  on  Plate 
XXXIII.,  should  exhibit  the  rarer  of  our 
indigenous  trees  and  shrubs,  but  chiefly 
exotic  species  of  both,  planted  in  groups, 
and  occasionally  a  few  solitary  ones.  The 
sur&ce  should  be  modelled  by  art  into 
easy  and  graceful  undulations,  slopes, 
levels,  and  smooth  grass. 

The  rough  picturesque  is  characterised 
by  a  surface  more  or  less  broken,  with  as 
little  appearance  of  artificial  arrangement 
as  possible.  The  vegetable  productions 
should  be  low  shrubs  and  strong-growing 
plants  interspersed  with  ferns,  the  whole 
having  the  appearance  of  the  margin  of  a 
forest  glade,  with  the  shrubs  and  plants 
browsed  by  cattle.  Where  rocks  and 
rills  of  water  naturally  exist,  or  can  be 
made  artificially,  they  are  admissible. 

This  is  a  difficult  style  to  execute.  The 
best  lesson  for  the  student  is  to  examine 
closely  forest  glades,  old  chalk-pits,  sides 
of  imreclaiimed  declivities,  borders  of 
commons  in  England,  and  woody  high- 
land glens  in  Scotland. 

Utt  pictorial  style  consists  of  moderately 

4  D 


578 


LAYING  OUT  FLOWER-GARDENS. 


dressed  surfaoes^  either  level  or  undulated, 
the  trees  and  ^rubs  being  planted  and 
managed  so  that  each  may  display  its 
natural  beauty  of  outline,  whether  placed 
singly  or  in  groups. 

And  to  the  modem  style  we  may  add 
the  irregular  flower-garden,  fig.  81 L    This 
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garden  is  shown  as  surrounded  by  an 
irregular  plantation,  the  front  of  which 
should  be  planted  with  ornamental  trees 
and  masses  of  shrubs.  The  beds  are  of 
irregular  forms,  cut  out  on  grass,  without 
much  regard  to  connection  with  each 
other.  Their  centres,  when  large,  are 
elevated ;  and  when  the  garden  extends 
over  an  acre  or  more  space,  and  the  tops 
of  the  beds  are  planted  with  flowering 
shrubs,  the  whole  becomes  a  sort  of  laby- 
rinth, through  which  one  may  wander  for 
hours,  seeing  only  the  parts  that  are 
within  a  few  yards  of  the  spectator  at  one 
and  the  same  time.  It  should,  however, 
for  convenience  in  damp  weather,  be  sur- 
rounded by  a  gravel  walk;  and  in  it  no 
ornaments  should  appear  that  are  not  of 
the  rustic  form.  This  sort  of  garden  is 
suitable  to  a  residence  in  the  rural  Gothic 
or  cottage  style;  or  it  may  form  a  ter- 
mination to  some  lengthened  walk  that 
has  already  passed  through  grounds  of  a 
very  different  character.  It  never  should, 
however,  although  we  often  see  it  do  so, 
be  placed  near  to  or  within  sight  of  a 
mansion  or  villa  partaking  of  architec- 
tural character. 

The  mingled fiawer^garden, — As  the  name 
indicates,  the  plants  are  disposed  in  the 
beds  in  such  a  manner,  that^  while  there 
is  no  brilliant  display  of  bloom  at  one 


period,  there  i^aU  be  a  sprinkling  of  blbit- 
som  during  the  whole  season.  Instead  of 
the  colours  being  arranged  to  harmooise 
or  contrast  with  each  other,  they  an  pro- 
duced promiscuously, — the  only  order 
attended  to  being,  arranging  the  taller 
plants  in  the  centres  or  at  the  back  of  the 
beds,  while  those  of  more  humble  growth 
occupy  the  margins. 


§  2. — SITUATION  OP  THE  FLOWER- 
GARDEN. 

The  flower-garden  shonld  always  be 
near  to,  or  adjoining  the  mansion,  that 
it  may  be  conveniently  reached  at  all 
times ;  and,  indeed,  that  it  may  be  seen 
from  the  windows  of  the  principal  rooma 
It  is  of  little  consequence  on  what  side  of 
the  house  it  is  placed,  so  long  as  the 
carriage  entrance  front  be  kept  dear. 
It  may,  with  great  propriety,  as  it 
often  does,  surround  three  parts  of  the 
house,  i^Dxds  Plate  31 ;)  and  if  even  on 
the  north  front,  the  advantage  will  be 
gained  of  having  the  flowers  presented 
to  greater  advantage  to  the  eye  when 
they  are  viewed  frx>m  the  windows  of  the 
house,  the  natural  tendency  of  all  plants 
being  to  have  their  flowers  turned  towards 
the  sun.  It  will,  however,  be  understood 
that  the  flower-beds  shonld  be  sufficiently 
distant  from  the  house  to  be  beyond  the 
range  of  its  shadow. 

The  flower^arden  should  be  sheltered 
from  the  effects  of  the  wind ;  yet  it  ahould 
not  be  shaded  by  trees.  Some  authors 
have  recommended  that  no  part  of  the 
flower-garden  should  be  exposed,  as  it 
offers  in  itself  sufficient  to  contemplate 
and  admire ;  and  that  its  character  is 
best  preserved  and  associated  with  retire- 
ment We,  however,  think  difierently, 
and  prefer  the  garden  being  placed  on 
one  or  more  sides  of  the  mansion,  that  it 
may  be  seen  to  advantage  from  the  prin- 
cipal windows  and  the  walks  around  the 
house.  We  here  allude  to  the  flower- 
garden,  considered  as  the  finished  grounds 
around  the  mansion,  let  the  style  be  what 
it  may ;  but  in  retiring  fix>m  &e  mansion 
and  entering  the  shrubbery,  flowo^gar- 
dens  of  a  smaller  size  and  of  less  preten- 
sions should  be  found.  In  such,  the 
lovers  of  solitude  and  quiet  repose  will 
find  those   enjoyments  associated  with 
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retirement^  which  wa  never  be  BO\]ght 
for  in  the  grand  and  open  garden  around 
the  mansion. 

In  gardening,  as  well  as  in  other  mat- 
ters, there  are  often  different  terms  used 
expressive  of  the  same  thing.  Henoe 
we  have  the  word  pleasure-gromid  fire* 
quently  used  in  common  parlance,  when 
a  flower-garden,  in  the  gardenesque  style, 
is  meant ;  for  such  a  garden  is  not  confined 
to  the  mere  plot  occupied  with  flower 
borders,  as  would  be  the  case  were  we 
speaking  of  one  in  the  geometrical  style. 
The  latter  extends  not  beyond  the  boun- 
dary of  its  proper  enclosure,  whereas  the 
other  includes  the  whole  ground  kept  in 
dressed  order,  and  so  far  as  it  extends 
till  united  with  the  park  or  plantations. 
The  pleasure-ground  is  thus  appropriately 
enough  defined  by  Mrs  Loudon :  **  A 
portion  of  a  country  residence  devoted  to 
ornamental  purposes,  in  contradistinction 
to  those  parts  which  are  devoted  exclu- 
sively to  utility  or  profit,  such  as  the 
kitchen-garden,  the  farm,  and  the  park. 
In  modem  times,  the  pleasure-ground 
consists  chiefly  of  a  lawn  of  smoothly 
shaven  tur^  interspersed  with  beds  of 
flowers,  groups  of  shrubs,  scattered  trees, 
and,  according  to  circumstances,  with  a 
part  of  the  whole  scenes  and  objects  which 
belong  to  a  pleasure-ground  in  the  ancient 
8tyl&  The  main  portion  of  the  pleasure- 
grounds  is  always  placed  on  that  side  of 
the  house  to  which  the  drawing-room 
windows  open,  and  it  extends  in  front, 
and  to  the  right,  and  to  the  left  more  or 
less,  according  to  the  extent  of  the  place ; 
the  park,  or  that  part  devoted  exclusivelv 
to  pasture  and  scattered  trees,  being  al- 
ways on  the  entrance  front.  There  is  no 
limit  either  to  the  pleasure-ground  or  to 
the  park,  and  no  necessary  connection 
between  the  size  of  the  house  and  the  size 
of  the  pleasure-ground.  A  small  house 
and  a  large  garden  was  the  wish  of  the 
poet  Cowley ;  and  the  largest  parks  are 
sometimes  attached  to  very  small  houses 
and  pleasure-groimds,  and  the  contrary. 
A  pleasure-ground  in  the  modem  time 
differs  from  that  prevalent  at  any  former 
period,  in  including  all  the  scenes  and 
sources  of  enjoyment  and  recreation  of 
the  ancient  style  as  well  as  the  modem. 
For  example,  adjoining  the  drawing-room 
front  there  is  a  terrace  or  terraces,  with 
or  without  an  architectural  flower-garden, 


decorated  with  statues,  vases,  fountains, 
and  other  sculptured  and  architectural 
objects.  Beyond  this,  or  connected  with 
it  to  the  right  and  left,  there  may  be  a 
lawn  with  flowers,  shrubs,  groups  of  trees, 
ponds,  lakes,  rockwork,  summer-houses, 
or  greenhouses,  an  orangery,  and  some- 
times a  botanic  garden.  Walks  may 
stretch  away  on  either,  or  on  both  sides, 
to  a  shrubbery  which,  in  the  present  day, 
is  usually  formed  into  an  arboretum, 
containing  all  the  hardy  trees  and  shrubs 
which  the  extent  of  the  scene  will  admit 
of ;  and  in  the  course  of  the  walk  through 
the  scene  there  may  be  rustic  structures, 
such  as  wood  houses,  moss  houses,  root 
houses,  rock  houses,  or  cydopean  cottages, 
Swiss  cottages,  common  covered  seats, 
exposed  seats  of  wood  or  stone,  temples, 
mins,  grottoes,  caverns,  imitations  of 
ancient  buildings ;  and,  in  short,  there  is 
scarcely  an  architectural  object  capable 
of  being  rendered  ornamental,  and  a 
shelter  from  the  sun,  the  wind,  or  the 
rain,  which  may  not  find  a  place.'* 


§  a — FLOWER-GARDEN  FENCES. 

These  consist  of  a  variety  of  inaterials, 
all  of  which  should  be  of  the  ornamental 
kind  They  are  in  general  intended  to 
be  invisible,  or,  more  properly,  not  ac- 
knowledged ;  as  anything  like  boundary, 
unless  in  the  architectural  style,  where 
terrace  walls,  parapets,  and  sometimes 
hedges,  &c,  form  chief  features,  should  be 
carefully  avoided  :  hence  the  introduc- 
tion of  the  wire  fence,  which,  according 
to  Sir  W.  Chambers,  has  long  been  used 
in  China  The  rustic  fence  is,  in  most 
cases,  to  be  considered  as  an  acknowledged 
fence,  and,  when  placed  in  connection  with 
rustic  seats,  bridges,  cottages,  &c.,  forms 
a  part  with  them  in  this  style  of  land- 
scape. They,  like  the  architectural  walls 
close  to  the  mansion,  should  be  sparingly 
clothed  with  vegetation.  They  are  not 
placed  in  either  case  to  serve  the  purpose 
of  conductors  to  plants,  but  to  form  a 
part  of  a  whole  in  connection  with  sur- 
rounding objects,  and  hence  so  much 
taste  is  required  in  their  construction. 

Evergreen  hedges  are  fences  of  the 
acknowledged  kind,  and  are  indispensable 
in  the  tonsile  style.  They  also  form  a 
part  in  most  subdivisions  of  thegeometri- 
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cal  style ;  and  when  neatly  cut,  they  form, 
as  it  were,  living  walls,  and  may  be  pa- 
nelled 80  as  to  resemble  those  more  sub- 
stantial structiures.  The  piers  may  be 
formed  by  planting  a  tree  of  the  same 
evergreen  species  in  front  of  the  line  at 
regular  distances ;  and  by  allowing  it  to 
rise  above  the  determined  height,  vases 
or  pyramids  are  thus  formed  in  what  may 
be  called  vegetable  sculpture.  For  ex- 
ample, a  hedge,  formed  of  box  or  Lrish 
yew,  may  have  its  projections  formed  by 
planting  cypresses,  upright  junipers,  or 
arbor- vitaes  in  front,  at  equal  distances.  A 
hedge  of  dark-green  yews  may  have  its 
projections  of  golden  or  silver  striped 
leaved  varieties  of  the  same ;  or  a  hedge 
of  common  holly  may  have  its  piers 
formed  by  standards  of  the  variegated 
kinds.  For  the  most  massive  and  lofty 
description  of  architectural  hedge,  no  tree 
is  better  than  the  last  named. 

Where  hedges  of  this  description  are 
required  to  be  got  speedily  up,  there  is  no 
better  plan  than  to  form  the  ground-work 
of  the  wall  with  strong  wire-work,  and  to 
cover  the  whole  of  the  panels  with  Irish 
ivy,  if  upon  a  large  scale ;  but  if  in  a 
small  garden,  with  some  of  the  dense- 
growing  and  smaller-leaved  varieties,  and 
to  plant  against  the  piers  variegated 
varieties  of  corresponding  growth.  Ber- 
ceaux  walks,  a  remnant  of  the  ancient 
style,  are  valuable  for  shelter,  and  shutting 
out  objects  not  wished  to  be  seen.  Much, 
however,  of  their  effect  is  lost  for  want 
of  giving  them  an  architectural  efifect 
Instead  of  the  conmion,  round-headed, 
monotonous,  long,  uninteresting  trellised 
passages,  covered  with  a  heterogeneous 
mass  of  climbing  plants,  few  having  any 
relationship  with  each  other,  were  an 
architectural  character  given  to  the  trel- 
lis-work, and  that  divided  into  panels, 
with  minarets,  vases,  &c.,  placed  on  top 
of  the  pilasters,  and  these  planted  as  we 
have  suggested,  a  far  more  striking  effect 
would  be  produced;  and  that  effect  would 
be  heightened,  if  in  accordance  with  the 
architectural  objects  around  it 

Such  matters  were  much  better  under- 
stood formerly  than  at  present,  when 
geometrical  gakening  was  mote  cidtiyatod 
and  appreciated. 

In  the  gardenesque,  as  well  as  in  the 
dressed  picturesque  styles,  hedges  of 
various  sorts  become  interesting,  if  judi- 


ciously disposed.  Those  of  Privet,  arbor- 
vitse,  Irish  yew,  laurustinus,  sweet  briar, 
Aucuba  japonica,  roses,  common  and  Irish 
whin,  C^^donia  japonica,  &c.,  are  all  de- 
serving attention.  In  the  former  of  these 
styles,  sununer  hedges  may  be  formed  of 
sweet-peas,  nasturtions,  hollyhocks,  and  a 
variety  of  similar  free-flowing,  rajnd- 
growing  plants. 


§  4. — PLANTING  WITH  A  VIEW  TO 
PRODUCE  EFFECT. 

In  regard  to  planting,  it  is  proper  we 
should  say  a  few  words;  but  these  can 
only  be  considered  as  of  a  very  general 
character,  as  each  style  of  garden  requires 
a  mode  of  planting  almost  peculiar  to 
itself.  The  following,  however,  apply  to 
all  pretty  generally,  and  to  some  of  them 
in  particular. 

The  highest-growing  trees  and  shrubs 
should  occupy  Uie  marginal  lines,  and  the 
parts  next  to  water  and  buildings,  keep- 
ing the  lowest  nearest  to  the  waBea  In 
detached  clumps  or  beds,  plant  the  high- 
est nearest  the  centre,  so  that  the  mass 
mayiassume  the  jgvramid  or  cone-shape 
in  growing  up.  Flowering  shrubs  and 
plants  should  be  so  placed  that  when  the 
bloom  of  one  is  decaying,  its  adjoining 
one  may  be  coming  into  flower,  unless  in 
cases  where  the  grouping  system  is  fol- 
lowed, and  where  the  parterre  is  to  be  in 
perfection  from  the  banning  of  August 
till  the  frost  terminates  the  floral  season, 
which  is  now  a  very  general  desire.  Then 
such  plants  only  should  be  employed  as 
flower  at  the  same  time,  and  continue  in 
flower  till  killed  by  the  frost  In  regard 
to  shrubs  with  variegated  or  coloured 
foliage,  they  should  not  in  any  case  be 
planted  promiscuously,  but  grouped  upon 
the  principles  of  harmony  both  as  ragu^s 
form  and  the  tints  of  their  leaves.  Bulbs 
should  be  planted  so  as  to  come  into 
flower  in  succession,  which,  from  their 
great  variety,  if  judiciously  managed,  will 
keep  up  a  gay  display  from  spring  till 
autumn. 

It  will  be  recollected  that  we  have 
divided  flower-gardens  into  three  general 
heads  or  classes — namely,  geometrical, 
gardenesque,  aud  pictorial  &Eich  of  these 
requires  an  order  in  the  disposal  of  the 
trees,  shrubs,  or  plants  used,  peculiar  to 
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itself.  In  the  former^  trees  disposed  in 
formal  lines  exhibit  as  strongly  art  or 
design  in  the  contriver,  as  regular  archi- 
tectural edifices ;  while,  in  either  of  the 
two  latter,  they  should  be  disposed  in  all 
the  variety  of  groups,  masses,  thickets, 
and  single  trees,  in  such  a  manner  as  to 
rival  the  most  beautiful  scenery  of  general 
nature,  producing  a  portion  of  landscape 
which  will,  as  it  were,  unite  the  com- 
forts and  conveniences  of  civilised  life 
with  the  superior  charm  of  refined  ar- 
rangement and  natural  beauty  of  expres- 
sion. 

In  the  geometrical  style,  trees  or  shrubs 
of  symmetrical  form  should  be  planted  in 
lines,  whether  straight  or  curved,  at  equal 
distances,  not  only  from  each  other,  but 
also  from  those  lines  that  determine  the 
walks,  borders,  &o.  The  flowering  plants 
should  be  grouped  according  to  their  kind, 
form,  and  colour,  each  figure  in  the  par- 
terre being  filled  with  the  same  plant, 
unless  when  these  parterres  are  laige, 
when  portions  of  them  may  be  so  filled ; 
or  in  the  case  of  longitudinal  ones  of 
considerable  size,  when  three  colours  may 
be  used  in  parallel  Unes,  regard  being  paid, 
however,  to  the  harmony  both  of  colour 
and  form.  It  should,  however,  be  borne 
in  mind,  that  decided  colours  should  be 
chiefly  employed,  and  that  the  plants  to 
be  used  in  producing  them  are  limited  to 
few  Bpedea.  In  such  gardens,  variety  of 
plants  is  to  be  disr^arded ;  a  few  well- 
chosen  kinds  are  all  that  is  required.  It 
is  that  effect  which  the  harmony  or  the 
contrast  of  colour  and  form  is  capable  of 
producing  that  is  here  sought  to  be  at- 
tained, and  that  can  never  be  effected  by 
employing  a  great  number  of  genera  and 
species.  The  primary  colours  are  three 
only — ^red,  blue,  and  yellow;  and  with 
these  repeated  over  and  over,  having  the 
natural  colours  green  in  the  grass,  or 
white  or  brown  in  the  gravel  used  for  the 
walks  or  ground-work  of  the  design,  all 
small  flower-gardens  may  be  completely 
formed.  In  the  case  of  larger  designs, 
secondary  tints,  &c.  may  be  introduced ; 
but  these  must  be  so  arranged  as  to  har- 
monise or  contrast  with  the  primary 
colours  next  to  them. 

The  same  rule  holds  good  in  the  dis- 
posal of  flowers  in  the  gardenesque  style, 
and  it  is  only  in  the  picturesque,  or  the 
sub-varieties  of  the  gardenesque  «tyle,  that 


the  indiscriminate  mixture  of  colour  and 
form  can  be  tolerated. 

The  arrangement  of  plants,  trees,  and 
shrubs  in  the  gardenesque  style,  as  well  as 
in  the  refined  picturesque,  is  governed  by 
very  different  laws  from  Siose  which 
apply  to  the  symmetrical  or  geometrical. 
In  the  former,  it  is  our  aim  to  produce  not 
only  what  is  called  natural  beauty,  but 
even  higher  and  more  striking  beauty  of 
expression  than  we  even  see  in  nature; 
to  create  variety  and  pleasing  intricacy 
by  various  modes  of  arrangement ;  in- 
deed, to  give  the  highest  possible  degree 
of  elegance  and  polish  to  the  scene,  by 
introducing  rare  and  exotic  species,  pro- 
ducing in  themselves  a  character  widely 
different  from  that  which  could  be  pro- 
duced by  any  possible  arrangement  of  our 
own  indigenous  vegetation. 

"  As  uniformity,"  says  Downing,  an 
American  author  on  landscape  gardening, 
**  and  grandeur  of  single  effects,  were  the 
aim  of  the  old  style  of  arrangement,  so 
variety  and  harmony  of  the  whole  are  the 
results  for  which  we  laboiur  in  the  modem 
landscape.  And  as  the  avenue  or  the 
straight  line  is  the  leading  form  in  the 
geometrical  arrangement,  so  the  group  is 
equally  the  key-note  of  the  modem  style. 
The  smallest  place,  having  only  three 
trees,  may  have  them  pleasantly  con- 
nected in  a  group ;  and  the  largest  and 
finest  park  is  only  composed  of  a  succes- 
sion of  groups,  becoming  masses,  thickets, 
woods,  &c.  If  a  demesne,**  or  garden, "  with 
the  most  beautiful  surface  and  views, 
has  been  for  some  time  stiffly  and  awk- 
wardly planted,  it  is  exceedingly  difficult 
to  give  it  a  natural  and  agreeable  air; 
while  some  tame  level,  wiUi  scarcely  a 
glimpse  of  distance,  has  been  rendered 
lovely  by  its  charming  groups  of  trees. 
How  necessary,  therefore,  is  it  in  the  very 
outset,  that  the  novice,  before  he  begins 
to  plant,  shoidd  know  how  to  arrange 
a  tastefrd  Group.  Nothing,  at  first 
thought,  would  appear  easier  than  to  ar- 
range a  few  trees  or  shmbs  in  the  form 
of  a  natural  and  beautiful  group ;  and 
nothing  is  easier  to  the  practised  hand. 
Yet  experience  has  taught  us  that  the 
generality  of  persons,  in  commencing  their 
first  essays  in  ornamental  planting,  almost 
invariably  crowd  their  trees  into  a  dose 
regular  Clump,  which  has  a  most  formal 
and  unsightly  appearance,  as  different  as 
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possible  from  the  easy  flowing  outline  of 
the  group.'*  Clumps  are  far  too  stiff, 
formal,  and  dense  to  bear  any  semblance 
to  nature  ;  and  crowded  shrubberies,  and 
groups  of  shrubs  in  lawns  and  flower- 
gardens,  are  too  often  liable  to  the  same 
objection.  This  often  arises  from  neglect 
in  judicious  thinning,  even  when  the  ori- 
ginal disposal  has  been  the  most  perfect 
Sir  Uvedale  Price,  in  his  Essajf  on  ike 
Picturesque^  attacks  the  clumping  system 
with  great  vigour,  and  observes, "  Natural 
groups  are  full  of  openings  and  hollows, 
of  trees  advancing  before,  or  retiring  be- 
hind each  other  ;  all  productive  of  intri- 
cacy, of  variety  of  deep  shadows  and 
brilliant  lights.  In  walking  about  them, 
the  form  changes  at  every  step — ^new 
combinations,  new  lights  and  shades — new 
inlets,  present  themselves  in  succession. 
But  Clumps,  like  compact  bodies  of  sol- 
diers, resist  attacks  from  all  quarters. 
Examine  them  in  every  point  of  view — 
walk  round  them — no  opening,  no  va- 
cancy, no  stragglers — ^but,  in  the  true 
military  character,  iln  emit  face  partaut" 
In  planting,  we  too  often*  plant  too  thick, 
with  a  view  to  produce  immediate  efiect ; 
and  this  is  certainly  not  to  be  condemned; 
but  too  often  a  total  neglect  is  evinced  of 
timeous  thinning,  and  the  whole  mass  is 
allowed  to  grow  on,  presenting  all  the 
while  a  fair  enough  exterior  appearance 
so  far  as  verdure  is  concerned,  but  com- 
pletely changed  from  the  light  and  airy 
character  of  the  group  to  the  stiff  and 
formal  clump.  In  the  formation  of  groups, 
care  should  also  be  taken  so  to  place  them 
in  the  garden  that  they  may  not  stand  in 
too  regular  or  artificial  a  manner — as  one 
at  each  comer  of  a  triangle,  or  other 
geometrical  figure — but  so  to  dispose  them 
as  that  the  whole  may  exhibit  the  variety, 
connection,  and  pleasing  intricacy  seen  in 
nature. 

In  planting,  to  produce  either  garden- 
esque  or  picturesque  effect  in  their  highest 
order,  trees  and  shrubs  of  the  most  grace- 
ful habits  only  should  be  chosen.  Plate 
XXXII.  will  illustrate  the  system  of 
grouping,  to  produce  the  beautiful  in  the 
gardenesque  style  ;  while  Plate  XXXIII. 
will  show  that  adapted  to  the  refined 
picturesque.  "  It  is  proper,"  as  is  very 
judiciously  remarked  by  Downing,  "  that 
we  should  here  remark,  that  a  distinct 
species  of  after-treatment  is  required  for 


the  two  modes.  Groups,  where  the 
beautiful  ifl  aimed  at,  should  be  pruned 
with  care,  and  indeed  scarcely  at  all,  ex- 
cept to  remedy  disease,  or  to  correct  a 
bad  form.  Above  all,  the  full  luxurianoe 
and  development  of  the  tree  should  be 
encouraged,  by  good  soil  and  repeated 
manurings,  when  necessary ;  and  that 
most  expressively  elegant  fall  and  droop  of 
the  branches,  which  so  completely  denotes 
the  beautifiQ  in  trees,  should  never  be 
warred  against  by  any  trimming  of  the 
lower  branches.  In  the  picturesque  style, 
everything  depends  on  intricacy  and 
irregularity;  and  grouping,  therefore, 
must  often  be  done  in  the  most  irregular 
manner — ^rarely,  if  ever,  with  single  sped* 
mens,  as  every  object  should  seem  to 
connect  itself  with  something  else.  But 
most  frequently  there  should  be  irregular 
groups,  occasionally  running  into  thickets, 
and  always  more  or  less  touching  each 
other— trusting  to  after  time  for  any 
thinning,  should  it  be  necessary." 

From  what  we  have  thus  briefly  stated 
in  reference  to  the  two  latter  styles,  it 
will  sufficiently  appear  that  planting, 
grouping,  and  culture,  to  produce  the  de- 
sired effect  in  the  gardenesque  style, 
require  much  less  artistic  skill,  although 
much  more  care  and  attention,  than  in 
producing  equally  happy  effects  in  the 
picturesque.  The  charm  produced  on 
the  mind  on  viewing  a  highly  refined  and 
polished  garden  in  the  gardenesque  style, 
in  which  are  developed  the  richness  and 
beauty  of  high  culture,  arises  from  our 
admiration  of  the  highest  perfection,  the 
greatest  beauty  of  form,  to  which  eveiy 
object  in  it  can  be  brought. 

The  kind  of  trees  and  shrubs  introduced 
into  these  three  styles  of  gardens  requires 
consideration,  so  far  as  their  form  and 
habit  is  concerned,  because  they  of  them- 
selves give  expression  and  character, 
which,  if  misplaced,  will  sadly  derange 
the  harmony  of  effect  Thus  trees  of 
fastigiate  character  and  symmetrj  of  form 
are  best  suited  to  the  geometric  sMe, 
Hence  the  cypress,  upright  or  Swedish 
juniper,  Irish  yew,  <&c.,  in  their  natural 
state,  are  to  be  employed.  In  the  gar* 
denesque,  trees  of  varied  character,  but 
of  gracefiil  outlines,  are  admissible,  and 
amongst  them  those  of  drooping  or  weep- 
ing habits;  but  even  those  are  most 
effective  when  planted  singly,  and  on 
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lawnS)  or  the  margins  of  groups  or 
shrubberies.  Their  prominent  character- 
istics are  gracefulness  and  elegance  suit- 
able to  this  style  of  garden,  but  the  re- 
Terse  when  it  is  desirable  to  keep  up  the 
expression  of  a  wild  and  highly  picturesque 
character.  "  When  drooping  trees  are 
mixed  indiscreetly,"  says  Downing,  **  with 
other  round-headed  trees  in  the  compo- 
sition of  groups  or  masses,  much  of  their 
individual  character  is  lost,  as  it  depends 
not  so  much  on  the  top,  as  in  oblong  or 
spiral  trees,  as  upon  the  side  branches, 
which  are  of  course  concealed  by  those  of 
the  adjoining  trees.  Drooping  trees  are, 
therefore,  shown  to  most  advantage  on 
the  borders  of  groups,  or  the  boundaries 
of  plantations.  It  must  not  be  forgotten, 
but  constantly  kept  in  mind,  that  all 
strongly  marked  trees,  like  bright  colours 
in  pictures,  only  admit  of  occasional 
employment;  and  that  the  very  object 
aimed  at  in  introducing  them  will  be 
defeated,  if  brought  into  the  lawn  in 
masses,  and  distributed  heedlessly  on 
every  side."  The  forms  of  trees  and 
shrubs,  bearing  on  the  subject  before  us, 
are  divided  into  four  classes;  namely, 
round-headed  (such  as  the  oak  and  Por- 
tugal laurel,  &c.,)  oblong-topped  (such  as 
the  Lombordy  poplar,  &8tigate  oak. 
Cypress,  Irish  yew,  &a,)  spiral-topped 
(such  as  many  of  the  pine  ti-ibe,)  and 
drooping  trees  (such  as  the  weeping 
willow,  &C.) 

With  these  for  our  materials,  we  should 
consider  the  proper  method  of  placing 
them,  so  that  a  harmonious  combination 
of  them  may  be  made,  so  as  not  to  violate 
the  principles  of  correct  taste.  On  this 
Downing  justly  observes:  ''An  indis- 
criminate mixture  of  these  different  forms 
would,  it  is  evident,  produce  anything 
but  an  agreeable  effect  For  example, 
let  a  person  plant  tc^ther,  in  a  group, 
three  trees  of  totally  opposite  forms  and 
expressions — ^viz.,  a  weeping  willow,  an 
oak,  and  a  poplar— and  the  expression  of 
the  whole  would  be  destroyed  by  the 
confusion  resulting  from  these  discordant 
forms.  On  the  other  hand,  the  mixture 
of  trees  that  exactly  correspond  in  these 
forms--if  these  forms,  as  in  oblong  or 
drooping  trees,  are  similar — ^will  infallibly 
create  sameness.  In  order,  then,  to  pro- 
duce beautiful  variety,  which  shall  neither, 
on  the  one  side,  nm  into  confusion,  nor, 


on  the  other,  verge  into  monotony,  it  is 
requisite  to  give  some  little  attention  to 
the  harmony  of  form  and  colour  in  the 
composition  of  trees  in  artificial  planta- 
tions. The  only  rules  which  we  can 
suggest  to  govern  the  planter  are  these — • 
first,  if  a  certain  leading  expression  is 
desired  in  a  group  of  trees,  together  with 
as  great  a  variety  as  possible,  such  species 
must  be  chosen  which  harmonise  with 
each  other  in  certain  leading  points. 
And,  secondly,  in  occasionally  inter- 
mingling trees  of  opposite  characters, 
discordance  may  be  prevented,  and  har- 
monious expression  promoted,  by  inter- 
posing other  trees  of  an  intermediate 
character.  In  the  first  case,  suppose  it  is 
desired  to  form  a  group  of  trees,  in  which 
gracefulness  must  be  the  leading  expres- 
sion, the  willow  alone  would  have  the 
effect ;  but  in  groups,  willows  alone  pro- 
duce sameness.  In  order,  therefore,  to 
give  variety,  we  must  choose  other  trees, 
which,  while  they  differ  from  the  willow 
in  some  particulars,  agree  in  others.  The 
elm  has  much  larger  and  darker  foliage, 
while  it  has  also  a  drooping  spray ;  the 
weeping  birch  differs  in  its  leaves,  but 
agrees  in  the  pensile  flow  of  its  branches ; 
the  common  birch  has  few  pendant 
boughs,  but  resembles  in  the  airy  light- 
ness of  its  leaves ;  and  the  three-thomed 
acacia,  though  its  branches  are  horizontal, 
has  delicate  foliage  of  nearly  the  same 
hue  and  floating  lightness  as  the  wil- 
low. Here  we  have  a  group  of  five  trees, 
which  are,  in  the  whole,  full  of  gracefulness, 
and  variety,  while  there  is  nothing  in  the 
composition  inharmonious  to  the  practised 
eye.  To  illustrate  the  second  case,  let  us 
suppose  a  long  sweeping  outline  of  maples, 
birches,  and  other  light  mellow-coloured- 
trees,  which  the  improver  wishes  to  vary 
and  break  into  groups  by  spiral-topped 
evergreen  trees.  It  is  evident  that  if 
these  trees  were  planted  in  such  a  man- 
ner as  to  peer  abruptly  out  of  the  light- 
coloiu'ed  foliage  of  the  former  trees  in 
dark  or  almost  black  masses  of  tapering 
verdure,  the  effect  would  be  by  no  means 
so  satisfactory  and  pleasing  as  if  there 
were  a  partial  transition  from  the  mellow 
pale  green  of  the  maples,  <S^c.,  to  the 
darker  hues  of  the  oak,  ash,  or  beech,  and 
finally,  the  sombre  tint  of  the  evergreens. 
Thus  much  for  the  colouring ;  and  if,  in 
addition  to  this,  oblong-headed  trees  or 
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pyramidal  trees  were  also  placed  near  and 
partly  intermingled  with  the  spiral-top- 
ped ones,  the  miity  of  the  whole  compo- 
sition would  be  still  more  complete.'* 

From  this  the  gardener  will  see  the 
propriety  of  breaking  the  monotonous 
appearance  of  oyeiprown  shrubberies, 
whose  outlines  have  grown  into  forms  as 
stiff  as  if  dipped  with  the  garden  shears, 
and  whose  uniformity  of  colour  is  from  end 
to  end  the  same  dull  green  of  a  huge  Por- 
tugal laureL  Lightening  up  such  dense 
and  uniform  masses  by  the  introduction  of 
trees  or  shrubs  of  varied  form  and  diver- 
sity of  colour  will  effect  much,  and  he 
may  leave  the  margins  to  be  dealt  with 
by  a  judicious  use  of  the  pruning-knife. 

One  fatal  mistake  has  too  often  been 
fallen  into  in  planting  flower-garden 
scenery,  and  even  the  groups  on  grass  or 
in  dug  shrubberies,  which  is,  the  desire  to 
possess  collections  of  trees  and  shrubs 
more  valued  for  their  rarity  than  for  the 
effect  they  are  capable  of  producing  in 
landscape.  It  is  vain  to  expect  pictorial 
beauty  by  congregating  together  genera 
and  species,  and  arranging  them  upon 
principles  of  systematic  order.  This 
latter  task,  laudable  as  it  is,  must  be 
developed  in  an  entirely  different  plan, 
and  that  plan  is^Tns  Arbobetum  and 
Fruticbtum. 

In  laying  out  flower-gardens  so  as  to 
produce  effect,  they  ought  to  be  symme- 
trical— ^that  is,  they  ought  to  have  a  cen- 
tre, which  will  appear  decided  at  first 
sight.  All  the  figures  or  compartments 
into  which  tlie  garden  is  laid  out  ought 
to  be  so  connected  with  that  centre  as 
not  to  be  separable  from  it,  without  de- 
stroying the  general  effect  of  the  whole. 
All  the  beds  ought  to  have  one  general 
character  of  form  and  outline.  Their  size 
ought  also  never  to  differ  to  such  an  ex- 
tent as  to  give  the  idea  of  large  and  small 
beds  being  mixed  together  ;  and  the 
general  sujface  ought  to  be  of  the  same 
character  throughout ; — ^that  is,  it  ought 
not  to  be  undulated  on  one  side  of  the 
centre,  and  flat  on  the  other.  Without 
uniformity  of  surface  we  cannot  have 
symmetry  of  form  in  the  arrangement ; 
and  hence  irregular  sur&ces  are  the  most 
difficult  to  manage  when  the  design  is  to 
be  in  any  of  the  modifications  of  the 
geometrical  style.  In  the  arrangement 
of  the  plants  in  any  of  these,  equal  care  is 


required,  so  that  unity  may  be  preserved 
throughout-^ 

In  planting  parterres  for  general  effect, 
the  colours  should  be  so  arranged  that 
those  which  adjoin  each  other  should  con- 
trast, and  those  occupying  corresponding 
parts  of  the  same  figure  should  be  the 
same.  If  we  suppose  a  bed  on  one  side 
of  the  centre  to  be  planted  with  red 
flowers,  the  corresponding  bed  on  the 
other  (the  figure  being  symmetrical) 
should  also  be  planted  with  the  same 
kind  of  red  flowers,  to  insure  the  pre- 
servation of  symmetry  and  contrast 


§  5. — ^THE  ABBORETUM 

Is  a  comparatively  modem  designation 
given  to  a  portion  of  ornamental  planting 
in  parks  and  pleasure-grounds,  and  in  its 
general  acceptation  is  understood  to  be  a 
collection  consisting  of  as  many  genera, 
species,  and  varieties  of  hardy  trees  and 
shrubs  as  the  means  or  taste  of  the  pro- 
prietor leads  him  to  indulge  in.  The 
arboretum,  as  a  whole,  should  contain 
every  tree  sufficiently  hardy  for  our 
climate,  and  may  be  planted  or  arranged 
according  to  botanical  classification.  In 
this  way,  however,  seldom  more  than  one 
specimen  is  allowed  to  exist  in  the  collec- 
tion, and  all  are  arranged  so  that  each 
species  with  its  varieties  shall  follow  im- 
mediately next  to  that  to  which  it  is 
nearest  allied.  This  mode  of  arrange^ 
ment»  however  suitable  to  the  views  of 
the  strictly  systematic  botanist,  is  ex- 
ceedingly ill  adapted  to  culture,  and 
much  more  so  to  the  production  of  pic- 
torial effect  In  the  former,  each  plant 
must  stand  in  its  prescribed  place,  whether 
it  be  a  tree  of  100  feet  or  more  in  alti- 
tude— as  Abies  exeeha'—oT  of  3  or  4  feet 
only,  as  is  the  case  of  one  of  its  twelve 
varieties — Abies  elanbratiliana.  The  same 
objection  may  be  urged  in  other  cases, 
where  one  species  of  a  genus  prefers  a 
light  exposed  sandy  soil,  and  another  of 
its  near  allies  one  of  a  strong  tenacious 
clay,  or  probably  is  by  nature  a  sub- 
aquatic.  One  specimen  of  a  species  may, 
firom  many  accidental  causes,  represeut 
exceedingly  ill  the  true  character  of  its 
kind ;  and  hence,  instead  of  giving  a  cor- 
rect idea  of  its  habit,  size,  and  character, 
give  a  very  erroneous  one.    In  a  pictorial 


THE  ARBORETUM. 


585 


point  of  view,  trees  so  arranged  never  can 
produce  a  pleasing  effect  In  nursery 
establishments,  and  strictly  botanical  gar- 
dens, this  adherence  to  systematic  arrange- 
ment is  all  very  well,  as  the  chief  object 
in  the  former  case  is  to  obtain,  at  all 
times,  a  supply  of  grafts  or  cuttings  for 
the  purpose  of  propagation,  which  could 
not  be  so  correctly  relied  upon,  did  not 
sufficiently  identified  specimens  exist  in 
the  same  grounds;  and  hence,  having 
this  object  in  view,  the  Messrs  Loddige, 
of  Hackney,  more  than  half  a  century 
ago,  established  an  arboretum,  the  first 
founded  upon  an  extensive  scale  which 
appeared  in  Britain.  This  laudable  ex- 
ample was  followed  by  most  of  the  lead- 
ing nurserymen  in  England,  and  latterly 
adopted  also  in  Scotland — of  which  that 
of  Messrs  Peter  Lawson  <k  Son  may  be 
given  as  a  very  complete  example.  In 
strictly  botanical  gardens,  single  speci- 
mens of  the  minority  of  trees  are  culti- 
vated for  the  purpose  of  botanical  study ; 
but  the  narrow  limits  to  which  our  gar- 
dens of  this  description  are  confined,  pre- 
cludes not  only  the  cultivation  of  a  suffi- 
cient number  of  duplicates,  but  too  often 
does  not  affi>rd  even  sufficient  space  for  the 
true  development  of  individual  specimens. 
Some  of  our  public  gardens  have  at- 
tempted the  same  thing,  with  as  little 
efiect  towards  the  production  of  the  beau- 
tiful as  those  of  more  limited  space  and 
means :  we  have  only  to  point  to  Ken- 
sington Gardens  for  a  corroboration  of 
this  assertion.  There  space,  diversity  of 
situation,  climate,  and  a  nation's  purse, 
were  at  command;  and  although  now 
planted  many  years,  few  strangers  passing 
through  the  grounds  could  recognise  the 
existence  of  an  arboretum,  were  it  not 
that  the  eye  is  so  offensively  arrested  at 
every  step  with  labels,  painted  white  and 
lettcu'ed  in  black-— giving,  it  is  true,  the 
scientific  and  English  name,  native  coun- 
try, and  date  of  introduction  of  each 
species,  but  the  labels  themselves  being 
of  such  portentous  dimensions  as  to  have 
no  proportion  to  many  of  the  specimens, 
and  fo^  iB  the  e/e  of  man?ti»e  olu^f 
attraction.  We  notice  this  becaase  of 
the  excellent  opportunity  which  has  been 
thrown  away  of  replanting  a  noble  public 
garden ;  which,  had  it  been  done  upon 
correct  principles,  would  in  after  ages 
have  been  one  of  the  finest  arboretums  in 
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the  world.  Here  there  was  ample  room 
for  displaying  good  taste,  whether  the 
ancient  or  what  is  called  the  modem 
style  were  followed ;  while,  at  the  same 
time,  all  that  is  required  or  can  be  ex- 
pected from  the  nomenclature  of  trees 
and  shrubs  would  have  been  as  com- 
pletely secured.  Of  other  public  arbore- 
tums we  can  speak  with  as  little  appro- 
bation. It  is  therefore  in  private  parks, 
and  to  the  good  taste  of  private  indivi- 
duals, that  we  are  to  look  for  any  good 
exemplification  of  the  kind.  A  taste  for 
the  cultivation  of  new,  rare,  or  ornamental 
trees  has  long  existed  in  this  country,  as 
the  magnificent  grounds  of  Holkham, 
Sion,  Studley,  Wobum,  Pains-Hill,  <bc., 
bear  ample  testimony.  At  one  of  these 
places  do  we  find  a  solitai*y  example 
only  eatuHng ;  nor  do  they  convey  to  oiir 
mind  the  idea  that  they  were  planted  in 
nursery  lines,  or  stuck  into  the  centre  of 
a  flower-plot  here,  or  in  a  snug  sheltered 
comer  there ;  they  have  been  planted  in 
numbers,  and  in  general  in  situations 
adapted  to  them,  as  may  be  instanced  in 
the  fine  weeping  willows  and  deciduous 
Cypresses  by  the  water's  edge  at  Sion,  and 
the  groups  of  cedars  of  Lebanon  on  the 
elevated  knolls  at  Claremont  and  Pains- 
HilL  It  is  quite  evident  that  no  stiff 
formality  or  rigid  systematic  arrangement 
was  thought  of  by  those  who  planted 
them,  and  hence  they  now  form  pro- 
minent objects  in  the  landscape  of  the 
places.  But  the  revival  of  a  taste  for 
the  cultivation  of  new  and  rare  oma^ 
mental  trees  and  shrubs  has  now  taken 
place,  for  which  we  are  indebted  greatly 
to  the  late  Messrs  G.  and  W.  Loddige, 
as  commercial  growers,  and  to  the  noble 
encouragement  given  by  the  late  Duke 
of  Bedford  and  others,  as  well  as  to  the 
energy  shown  by  the  London  Horticul- 
tural Society  in  procuring  seeds  from  all 
parts  of  the  world.  Many  specimens, 
it  is  true,  were  for  some  years  rare  and 
difficult  to  obtain,  and  this  probably  led 
to  the  dotting  system  of  planting  solitary 
specimens  as  ihej  could  be  procured. 
.The  case,  however,  is  now  very  different; 
and  as  abundance  of  most  species  can  be 
had  in  even  the  majority  of  provincial 
nurseries,  we  see.  no  good  reason  why 
they  should  be  so  sparingly  scattered 
over  the  home  grounds,  and  often  con- 
fined to  the  precincts  of  the  fiower-gar- 
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den  alone.  In  planting  what  has  in 
general  been  denominated  arboretums, 
too  much  stress  has  been  laid  on  the 
term,  which  properly  means  a  collection 
of  trees  and  shrubs,  without  any  reference 
whatever  beyond  the  number  of  species 
and  yarieties  of  trees  it  contains,  and 
hence  a  piece  of  ground  was  set  apart 
into  which  they  were  congregated  together 
— thus  often  destroying  the  amenity  of 
the  whole  place,  forming  a  patch  in  the 
landscape  having  no  connection  or  har- 
mony with  the  surrounding  parts.  In 
places  of  less  extent  the  specimens  are 
crowded  together,  so  that  before  half  of 
them  can  develop  their  natural  charac- 
ters, either  the  other  half  have  to  be  cut 
away,  or  the  whole  allowed  to  grow  up 
together,  to  their  universal  destruction. 
An  arboretum  upon  a  limited  scale  can 
never  be  ornamental  or  useful  Upon  a 
grand  scale  it  should  be  judiciously  ex- 
tended over  the  whole  park,  grouping 
each  natural  &mily  by  themselves,  and 
multiplying  the  individuals  so  that  each 
group  would  not  only  occupy  the  situa- 
tion best  adapted  to  its  growth,  so  &.r  as 
soil,  <fec.  is  concerned,  but  also  the  one 
where  it,  when  completely  developed, 
would  fill  its  proper  place  in  the  general 
features  which  the  situation  is  capable  of 
producing.  There  would  be  no  incon- 
gruity in  planting  every  exotic  oak,  hardy 
enough  to  stand  our  climate,  in  close 
connection  with  groves  of  those  indigen- 
ous to  our  own  land ;  and  the  same  may 
be  said  of  the  beech,  elm,  ash,  and  indeed 
every  other  genus  after  its  kind.  From 
this  it  will  be  readily  understood  that  we 
prefer  planting  in  groups  or  masses  to 
merely  sticking  in  solitary  specimens. 
These  masses  should  be  thinned  out  as  the 
trees  begin  to  interfere  with  each  other, 
leaving  them  at  last  sufficiently  apart 
that  each  may  have  room  to  show  its 
own  natural  form  and  character. 

This  we  consider  to  be  an  arboretum 
of  the  highest  character,  as  between  the 
larger  groups  can  be  placed  those  families 
of  shrubs  which  best  accord  with  the 
lai^r  trees  around,  forming  the  natural 
undergrowth  so  necessary  in  pictorial 
planting.  The  next  mode  of  arrange- 
ment calculated  for  large  places  and  ex- 
tensive collections  would,  in  our  opinion, 
be,  to  group  or  arrange  the  natural  orders 
of  trees  and  shrubs  along  the  margins  of 


already  existing  plantations,  and  by  the 
sides  of  drives,  so  that  the  eoUection 
would  blend  with  the  woods  already 
formed,  and  at  the  same  time  be  seen  to 
advantage  while  riding  or  driving  through 
them.  If  these  be  judiciously  placed, 
and  at  sufficient  distance  from  the  drives, 
so  as  at  no  future  time  to  interfere  with 
them,  the  surrounding  trees  can  be  readily 
cut  away  to  afford  space  for  their  fuUest 
development;  and  indeed,  in  cold  and 
exposed  situations,  this  may  be  advisable, 
on  account  of  the  shelter  and  protection 
thus  afforded  while  the  trees  are  young. 
A  third  mode  of  arrangement,  where 
space  is  more  limited,  would  be  to  form 
the  arboretum  in  conjunction  with  the 
boundary  line  of  plantation  which  in 
general  encircles  a  park  or  domain  ;  and 
a  fourth,  to  carry  it  in  a  graceful,  circuit- 
ous manner  through  the  park,  as  so  well 
exemplified  in  the  grounds  at  Bicton, 
near  Sidmouth,  where  Lady  Rolle  has 
created  one  of  the  most  extensive  and 
perfect,  if  not  the  most  so,  of  any  arbore- 
tum existing  as  yet  in  Britain.  Through 
this  extensive  assemblage  of  trees  and 
shrubs  a  spacious  grass  drive  passes, 
from  which  every  tree  and  shrub  can  be 
distinctly  seen ;  and  here  strict  atten- 
tion has  also  been  paid  to  scientific 
arrangement  In  this  arboretum  there 
are  no  dug  borders  crowded  with  coarse 
and  commonplace  annuals  and  flowering 
plants,  which  so  much  disfigure  the 
grounds  in  the  gardens  at  Kensington ; 
nor  is  the  eye  offended  with  labels  of  an 
unnecessary  size,  and  of  a  colour  of  aU 
others  the  least  in  association  with  sur- 
rounding objecta  The  whole  rises  from 
a  ground  surface  of  well-kept  lawn ;  and 
the  wire-fence,  which  protects  the  trees 
from  the  ravages  of  cattle  and  hares,  is 
so  constructed  and  so  arranged  as  to  be 
scarcely  visible — securing  protection  with- 
out the  appearance  of  a  boundary  line 
A  fifth  method  is  to  dedicate  a  space  on 
each  side  of  the  approach  to  the  man- 
sion of  a  mile  or  two  in  length,  and  to 
group  the  trees  and  shrubs  forming  the 
collection  in  such  a  manner  that  no  im- 
portant objects  or  views  may  be  shut  out, 
as  so  well  shown  in  the  park  at  Preston 
Hall,  where  the  liberality  of  the  proprie- 
tor, W.  B.  Callander,  Esq.,  with  the  assis- 
tance of  his  inteUigent  factor,  Mr  Gorrie, 
one  of  our  highest  authorities  in  arbori- 
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ctdtural  science,  has  shown  the  first  and 
only  example  to  Scotland  how  an  arbore- 
tum under  such  circumstances  can  be 
effectually  arranged.  Such  are  the  general 
views  we  entertain  of  what  arboretums, 
in  the  fullest  sense  of  the  word,  should  be. 

Such,  however,  as  have  not  the  neces- 
sary space  at  command,  or  who  entertain 
a  partiality  for  certain  natural  orders 
more  than  for  others,  we  would  advise  to 
confine  their  collections  to  some  of  those 
particular  sections,  and  to  render  each  of 
them  as  complete  as  possible  in  itself — 
bearing  in  mind  to  choose  a  section  as 
nearly  adapted  to  the  situation  and  soil 
as  possible.  Thus  we  would  have  collec- 
tions of  Conifene  or  Pinacese,  containing 
the  pines,  the  spruce  firs,  the  silver  firs, 
the  larch,  the  cedars,  liie  arbor-vitses, 
the  cypresses,  the  junipers,  and  their 
allies ;  of  Corylacese  or  Oupuliferse,  con- 
taining the  oaks,  the  beeches,  the  chest- 
nuts, the  hazeb,  and  their  allies;  of 
Salicacese,  containing  the  willows  and  the 
poplars;  and  so  on  with  other  natural 
groups  of  trees  and  shrubs.  Each  of  these 
might  be  rendered  complete  in  itself;  and 
if  planted  in  soils  and  situations  adapted 
to  their  habits,  would  in  time  give  us  a 
much  better  idea  of  their  true  characters 
and  value  than  if  planted  merely  as  single 
specimens,  and  disposed  in  systematic 
order  without  regard  to  soil,  situation, 
or  association  with  surrounding  objects. 

The  arboretum,  r^;arded  in  a  utilita- 
rian point  of  view,  is  deserving  of  very 
serious  attention.  The  taste  for  its  for- 
mation has  led  to  the  introduction  of 
many  trees  previously  unknown  even  to 
botanists;  and  of  these  some  will,  ere 
many  years  pass  away,  supersede  in 
value  and  national  importance  many  of 
those  upon  which  we  have  long  placed 
our  whole  reliance.  It  is  not,  however, 
in  the  garden  and  shrubbery  that  the 
relative  merits  of  such  trees  can  be  &irly 
tested  ;  nor  is  it  by  the  mere  cultivation 
of  one  or  two  individual  specimens  of 
each,  as  we  have  already  remarked,  that 
their  true  characters  can  be  thoroughly 
determined.  Too  close  an  adherence  to 
this  rule  has  retarded  rather  than  ad- 
vanced our  knowledge  of  their  respective 
value ;  and  it  is  not  until  we  plant  them 
in  numbers,  in  different  soils  and  situa- 
tions, more  especially  as  regards  exposure 
and  altitude,  that  we  can  arrive  at  any 


certain  knowledge  of  their  absolute  value 
or  utility.  It  is  therefore  not  in  parks 
of  ordinary  dimensions,  far  less  in  the 
dressed  grounds  around  the  mansion, 
that  these  objects  are  to  be  attained.  A 
far  wider  field  is  necessary ;  and,  combined 
with  this,  a  greater  diversity  of  circum- 
stances ^ould  be  taken  advantage  of. 
The  whole  estate  offers  only  the  necessary 
conditions  for  carrying  out  this  design 
to  its  most  useful  extent.  While,  how-> 
ever,  we  throw  out  these  hints  to  such  as 
have  the  opportunity  of  carrying  them 
into  execution,  we  do  not  wish  by  any 
means  to  deter  those  possessed  of  a  more 
limited  field  from  indulging  their  taste  in 
the  cultivation  of  some  of  the  most  curi- 
ous and  interesting  of  exotic  trees.  These 
may  be  planted  tlm>ugh  grounds  of  very 
limited  extent,  and  with  good  effect,  if 
planted  so  as  to  associate  with  the  trees 
and  plants  around  them,  or  to  form  con- 
spicuous objects  of  themselves;  but  under 
such  circumstances,  anything  like  collec- 
tion, far  less  systematic  arrangement, 
should  be  disregarded. 


§  6. — ^THE  PINETUM. 

The  pinetum  may  be  considered  as  a 
subdivision  of  the  arboretum,  which  lat- 
ter is  understood  to  be  a  collection  of  all 
or  most  of  the  tree-growing  plants  suffi- 
ciently hardy  to  withstand  the  climate  of 
this  country.  The  pinetum,  on  the  other 
hand,  includes  only  such  of  those  as  are 
arranged  in  the  natural  order  of  coniferee. 
Examples  of  this  subdivision  are  not  now 
uncommon,  that  at  Dropmore  being  not 
only  the  earliest  in  England,  but,  we  be- 
lieve, also  one  of  the  richest  in  species ; 
and  those  of  George  Patton,  Esq.,  of  the 
Camies  in  Perthshire,  and  Humphrey 
Graham,  Esq.,  of  Belstane,  in  West  Lo- 
thian, being  the  most  noted  in  Scotland. 
Pinetums,  like  arboretums,  have  hitherto 
chiefly  been  planted  so  that  the  genera 
and  species  should  follow  each  other 
according  to  the  systematic  arrangement 
of  botanical  science,  and  almost  alto- 
gether without  regard  to  the  countries 
from  which|  they  come.  Indeed  this 
has  been  too  much  the  rule  in  regard 
to  the  arrangement  of  all  collections  of 
plants.  However  convenient  this  mode 
of  classification  may  be  in  the  compila- 
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tion  of  catalogues  of  plants,  or  in  the 
arrangement  of  dried  specimens  in  a 
herbarium,  there  is  little  doubt  that  it  is, 
of  all  others,  the  least  fitted  for  the  pur- 
poses of  cultivation.  Geographical  ar- 
rangement has  hitherto  been  almost  dis- 
regarded. The  only  instance  we  know 
of  was  pointed  out  to  us  some  years  aeo 
by  the  Messrs  Yander  Mallen,  of  Brussels, 
who  had  then  a  very  extensive  collection 
of  hardy  plants  arranged  according  to 
their    geographical    distribution.      The 


same  thing  was  hinted  at  by  the  inde- 
fatigable Loudon,  but,  so  far  as  we  are 
aware,  has  not  been  carried  into  efiect 
until  lately,  and  that  by  one  of  the  most 
enlightened  and  talented  horticulturists 
of  we  day,  Mr  Spencer  of  Bowood,  to 
whom  we  are  indebted  for  the  annexed 
illustration,  fig.  812,  of  apinetum  recently 
formed  by  him  for  the  Marquis  of  Lands- 
downe.  We  regret  that  want  of  space 
prevents  our  showing  on  the  out  the  sur- 
rounding grounds  without  reducing  the 
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pinetum  to  too  small  a  scale.  Mr  Spen- 
cer s  reasons  for  adopting  this  mode  of 
arrangement  are  thus  stated  by  himself:— 
"The  system  generally  adopted  in 
planting  collections  of  coniferse  has  been 
either  a  promiscuous  one — i,  e,,  arranged 
according  to  their  height  and  habit ; 
such,  for  example,  as  at  Dropmore,  Chats- 
worth,  and  other  places — or  botanically, 
under  the  several  divisions  and  subdivi- 
sions into  which  this  great  natural  family 
of  plants  has  been  classed  by  botanists. 
To  those  unacquainted  with  botanical 
distinctions,  this  latter  plan  is  liable  to 
confuse  parties  wishing  to  examine  the 
conifers  of  any  particular  coimtry,  (which 
I  consider  by  fisur  the  most  important  fea- 
ture in  studying  their  general  character,) 
who  are  thus  necessarily  obliged  to  exsr 
mine,  perhaps,  the  greater  part  of  a  col- 
lection without  even  then  satisfying  them- 
selves that  all  the  particular  species  have 
been  brought  under  their  notice  ;  whilst 
the  former  method,  though  admirable  as 
regards  effect,  is  liable  to  all  the  objec- 
tions I  have  raised  against  the  latter. 

"  By  the  arrangement  I  have  proposed, 
I  flatter  myself  that  the  whole  of  the 
different  species  at  present  introduced 
may  be  planted  so  as  to  attain  their 
ultimate  size  and  character,  and  yet 
show  at  a  glance  what  plants  of  tiiis 
tribe  are  indigenous  to  any  particular 
country.  Thus,  for  instance,  the  plan 
presents  two  great  divisions,  comprising 
smaller  groups.  I  propose  one  of  these 
divisions  to  be  appropriated  to  those 
species  indigenous  to  Europe  and  Asia. 
If  we  thus  commence  at  one  end  with 
the  coniferse  of  Western  Europe,  and 
proceed  in  the  direction  of  Russia  into 
Asia,  we  shall  comprise  the  coniferse  of 
Northern  and  Central  Eui'ope ;  while  a 
second  line,  passing  through  Spain,  Italy, 
and  Greece,  will  embrace  those  species 
which  are  natives  of  Southern  Europe,  and 
carry  us  to  Asia  Minor,  where  seversdof  the 
European  kinds  abound,  being  indigenous 
to  both  shores  of  the  Mediterranean. 

"  It  is  only  in  the  more  temperate  parts 
of  Asia  that  coniferous  plants  abound, 
inhabiting  chiefly  the  great  mountain 
ranges  intersecting  Asia  from  the  shores 
of  the  Caspian  and  Black  seas  to  China. 
The  conifersB  of  Europe  will  thus  be  suc- 
ceeded by  the  Syrian  and  Caucasian  species, 
and  these  in  their  turn  by  the  Himalayan 


and  varieties  fromCentral  Asia,  the  division 
ending  with  the  cryptomaria  and  other 
coniferse  of  Northern  China  and  Japan. 

''The  Afirican species  are  unimportant, 
the  principal  one  being  a  cedar  from 
Mount  Atlas  and  Barbary.  This,  with 
one  or  two  pinuses,  &c.,  might  form  a 
small  group  by  themselves. 

"  The  second  division  I  propose  to  de- 
vote entirely  to  the  species  from  North  and 
South  America,  beginning  with  those  from 
Canada,  and  passing  through  the  States  of 
North  America  to  Mexico ;  while  a  second 
group  will  comprise  those  indigenous  to 
Colimibia,  California,  and  the  north-west 
coast,  ending,  as  above,  with  the  Mexican  co- 
nifersB,  and  tibe  aracauria  of  Chili  and  Peru. 

''The  Australasian  coniferse,  though 
magnificent,  and  highly  important  in  an 
economical  point  of  view,  are  too  tender 
to  bear  the  winters  of  this  country  with- 
out protection. 

"  It  will  be  seen,  by  the  above  arrange- 
ment, that  the  hardy  coniferse  of  the  Old 
World  will  occupy  one  side  of  the  centre 
walk,  and  those  from  America  the  other, 
and  will  thus  be  brought  in  contrast  with 
each  other,  and  the  paiticular  species  of 
any  country  or  countries  may  be  exa- 
mined and  compared  with  facility. 

"  One  of  the  central  groups  I  propose 
devoting  to  the  Himalayan  species,  and 
the  corresponding  one  to  the  principal 
Mexican  species ;  thus  the  Cedrus  deodara, 
Pima  excelsa,  the  equally  large  Cupressus 
torulosa  and  the  cedar  of  Lebanon,  with 
others  representing  the  more  character- 
istic species  of  the  Old  World,  will  be 
placed  in  immediate  contrast  with  the 
gigantic  taxodiums,  Pinus  Lambertiana, 
and  the  smaller,  though  more  beautiful, 
long-leaved  kinds  from  Mexico  and  Cali- 
fornia. These,  with  the  new  Cupressus 
macrocarpa,  (which  equals  the  cedars  of 
Asia  in  size,)  will  show  the  difference  in 
the  coniferse  of  both  hemispheres." 

The  piece  of  ground  now  occupied  as  a 
pinetum  at  Bowood  was  formerly  an  orch- 
ard and  nursery-ground,  surrounded  by  an 
irregular  belt  of  forest  trees,  with  an  un- 
dergrowth of  evergreens.  The  whole  is 
surrounded  by  the  lawn,  and  at  various 
points  the  belt  on  the  side  next  the 
fawn  contains  some  fine  cedars  of  Le- 
banon, red  cedars,  pinasters,  and  other 
ornamental  trees.  The  space  enclosed 
by  the  wire-fence  is  about  6  acres. 
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The  trees  in  the  pinetum  are  shown 
much  thicker  on  the  plan  than  they  are 
intended  ultimately  to  be.  From  two  to 
three,  and  in  many  cases  considerably 
more,  duplicates  are  planted  to  produce 
immediate  effect  These  may  be  removed 
as  they  grow  up.  There  is  room  for  one 
of  each  of  the  larger  growing  ones,  and 
more  of  the  smaller,  to  attain  their  fall 
size,  and  these  duplicates  are  planted  with 
a  view  to  such  removals  at  a  subsequent 
time.  It  is  not  as  yet  finally  determined 
whether  the  clothing  of  the  ground  be- 
tween the  trees  should  be  grass,  kept  close 
with  the  scythe,  or  planted  with  native 
heaths,  ferns,  and  very  low-growing  shrubs, 
in  imitation  of  wild  scenery.  Either  of 
these  wiU  make  a  very  good  finish,  parti- 
cularly  the  latter ;  and  in  the  hands  of  a 
person  of  such  taste  as  Mr  Spencer,  we 
have  no  doubt  but  that  the  whole  will  be 
finished  in  a  most  creditable  and  effective 
manner. 


§  7. — EDGINGS. 

Much  of  the  beauty  of  all  gardens, 
whether  ornamental  or  useful,  depends  on 
the  neatness  and  high  keeping  of  the  edg- 
ings ;  for  however  well  the  groups  may 
be  laid  out,  however  neat  the  borders  may 
be  formed  or  kept,  and  however  gay  and 
well  arranged  the  plants  in  them  may  be, 
if  the  edgings  are  blanky,  imeven,  or  have 
a  ragged  appearance,  the  garden  will  at 
once  be  felt  to  be  in  bad  keeping. 

Edgings  in  flower-gardens  may  be  deno- 
minated marginal  lines,  their  use  being 
to  separate  t£e  walks  from  the  flower- 
borders,  and  also  to  define  clearly  the 
forms  of  the  beds  or  subdivisions.  They 
are  formed  of  various  materials,  of  which, 
in  highly-finished  and  well-kept  gardens, 
dwarf  box,  thin  pavement,  or  Welsh  slate 
set  on  edge,  hard-burnt  fire-clay  bricks 
or  tiles,  cast-iron,  plain  or  ornamental 
wirework,  and  boarding,  are  of  all  others 
the  best  Dwarf  box  has  long  been  in 
use ;  and  when  kept  frequently  transplant- 
ed or  neatly  clipped,  is  the  best  of  all  living 
edgings.  Its  advantages  are—harmonis- 
ing with  the  plants  which  it  surrounds — 
its  capability  of  being  arranged  in  lines, 
however  tortuous— and  its  bearing  the 
operation  of  clipping,  if  done  judiciously, 
with  impunity.     Its  disadvantages  are^^ 


the  exhausting  of  the  soil  in  the  bed9-4he 
labour  and  expense  of  clipping — and  the 
difficulty  of  relaying  it,  in  intricate  pat- 
terns, when  it  becomes  blanky  or  ex- 
hausted by  age.  Thin  pavement,  1  inch 
in  thickuesS)  set  on  edge,  polished  on 
both  sides  above  the  ground,  and  also  on 
the  top,  if  of  such  a  durable  and  non- 
absorbing  natm*e  as  Caithness  pavement 
or  Welsh  slate,  is  of  all  others  the  best ; 
but  neither  are  easily  adapted  to  circu- 
lar or  acutely-curved  lines.  These,  cut  in 
lengths  of  from  3  to  6  or  7  feet,  and  12 
inches  broad,  if  laid  so  as  to  rest  on 
bricks  placed  at  their  joinings,  and  the 
ground  made  good  on  both  sides,  wUl  sel- 
dom become  displaced.  If  the  walk  be 
narrow — say  from  2  to  3  feet — ^they 
should  only  rise  1  inch  above  the  walk- 
level  ;  if  6  feet  broad,  2  inches,  and  not 
more  than  3  inches  for  walks  of  the 
greatest  breadth.  Their  thickness  should 
be  regulated  in  the  same  proportion. 

Hard-burnt  fire-clay  bricks  and  tiles,  of 
various  sizes  and  forms,  are  also  n^d, 
and  are,  on  account  of  their  being  in 
short  lengths,  better  adapted  for  circular 
and  curved  lines  than  the  former.  The 
expense  of  both  is  much  the  same,  but 
the  durability  of  the  latter  is  inferior. 
Very  elegant  and  durable  edgings  of  slate 
have  been  manufactured  by  Mr  Edward 
Beck,  of  Isleworth,  for  his  own  garden. 
Where  curves  occur,  and  circular  or  ellip- 
tical figures  are  introduced,  the  slate  is 
cut  into  narrow  pieces,  having  a  dove- 
tailed groove  cut  in  their  edges  of  con- 
nection, into  which  melted  lead  is  poured, 
which  keeps  the  whole  edging  together, 
and  is  so  strong  as  scarcely  to  be  pulled 
asunder.  The  ^ate  is  about  ^-inch  thick, 
and  from  6  to  8  inches  in  depth. 

Cast  and  malleable  iron  are  of  more 
recent  application.  Their  durability,  if 
kept  regularly  painted,  and  the  facility 
with  which  they  can  be  formed  to  suit 
all  sorts  of  lines,  together  with  their 
light  appearance,  will  no  doubt .  bring 
them  into  more  general  use.  They  need 
not  be  above  3  inches  broad,  and  may  be 
of  considerable  lengths,  having  palms 
wrought  upon  their  under-sides,  which, 
being  let  a  foot  or  18  inches  into  the 
ground,  will  keep  them  firmly  in  their 
proper  places.  In  architectural  gardens, 
where  the  walks  may  be  laid  witib  pave- 
ment, metallic  edgings  must  be  so  formed 
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as  to  present  a  thickness  above  the  sur- 
face of  the  walk  of  from  half  an  inch  to 
an  inch  and  a  half,  according  to  the 
breadth  of  the  walk  and  the  style  of 
architecture  adopted. 

Wirework  edgings  are  better  fitted  to 
walks  in  the  gardenesque  style  than  to 
those  in  the  geometrical,  as  they  want  the 
appearance  of  substance  and  proportion 
to  associate  with  the  materials  around 
them. 

Various  kinds  of  cements  and  asphalts 
have  been  recommended  for  such  pur- 
poses; and  some  of  the  latter,  when 
slightly  heated,  become  sufficiently  flex- 
ible to  be  bent  into  circular  or  curved 
lines.  The  only  evil  is  their  liability  to 
be  affected  by  the  weather. 

Oak  boarding  has  long  been  employed 
for  edgings,  and  for  temporary  purposes 
answers  as  well  as  any ;  but  its  liability  to 
decay  renders  it  unfit  for  such  purposes 
in  gardens  of  the  highest  order. 


§  8. — ^THE  BESERVE  FLOWER-GAKDEN. 

The  utility  of  such  a  garden  in  places 
where  flower-gardening  is  carried  out  to 
the  fullest  extent,  is  so  very  great  that  all 
acquainted  with  the  management  of  such 
establishments  will  concur  with  us  in 
urging  the  formation  of  such  an  appen- 
dage ;  for  without  it  the  principal  flower- 
gfurden  can  never  be  maintained  in  proper 
order.  The  use  of  a  reserve  flower-garden 
is  to  contain  a  supply  of  plants  that  can 
be  taken  up  and  planted  in  the  place  of 
those  which  have  ceased  to  be  ornamental 
or  desirable.  The  reserve  ground  should, 
in  regard  to  extent,  bear  some  relation  to 
the  extent  and  the  character  of  the  gar- 
den it  is  intended  to  supply.  The  small- 
est residences  should  have  a  few  square 
yards  of  reserve  ground;  and,  for  flower- 
gardening  of  great  extent,  there  should 
be  a  considerable  extent  of  pits,  both 
heated  and  cold,  and  the  fourth  of  an 
acre  or  more  of  ground. 

In  this  reserve-ground  the  various  ope- 
rations of  propagating  should  be  carried 
on;  and  in  it  should  be  kept  a  sufficient 
duplicate  stock  of  evexy  plant  or  shrub 
that  may  be  required  for  making  up  the 
deficiencies  as  they  occur  in  the  principal 
garden.  For  this  purpose,  unless  for 
heaths,  American  plants,  and  the  like, 


which  prefer  a  peaty  soil,  but  from  the 
midtiplicity  of  ^eir  roots  are  capable  of 
being  removed  at  all  times,  tiie  soil 
should  be  of  rather  a  loamy  nature,  that 
it  may  adhere  better  to  the  roots  of  the 
plants  about  to  be  transferred  to  the 
flower  borders.  It  would  be  well  also  to 
grow  a  large  portion  of  geraniums  and 
similar  plants  in  pots  plunged  in  the 
ground,  as  they  are  found  to  flower  better 
when  so  treated  than  when  planted  out  in 
the  free  soil.  Many  flower-garden  plants, 
such  as  verbenas,  &c.,  should  be  rooted 
in  half-decayed  moss,  refuse  flax-dressings, 
or  the  like,  b&  they  root  freely  in  such 
media;  and,  as  it  is  capable  of  being  cut 
into  square  pieces  with  a  sharp  knife,  or 
of  being  separated  by  the  hand,  their  re- 
moval will  be  effected  with  certainty  and 
with  little  trouble.  Many  annuals,  peren- 
nials, trailing  plants,  kc,  that  woidd  not 
remove  easily,  might  be  grown  in  square 
or  triangular  earthenware  pans,  or  sown 
on  pieces  of  broad  or  narrow  strips  of 
turf,  and  taken  up  and  plunged  when  re- 
quired. We  prefer  those  forms  of  pans 
to  round  ones,  because  they  fit  closer 
together,  and  are  better  adapted  to  fill 
figures  in  the  geometrical  style.  No 
flower-garden  can  be  properly  maintained 
without  a  reserve-ground,  and  the  nearer 
it  is  situated  to  the  principal  garden  the 
better ;  but  it  should  be  completely  shut 
out  from  it  There  are  many  genera  of 
herbaceous  plants  that,  if  extensively 
grown  in  such  a  garden,  could  be  taken 
up  and  transferred  to  the  borders  of  the 
flower-garden  just  as  they  are  coming  into 
flower.  Thus  the  whole  tribe  of  hepaticas, 
many  of  the  dwarf-growing  campanulas, 
phloxes,  gentians,  <fec.,  might  be  so  treated. 
The  great  dependence  ^ould,  however, 
be  placed  on  plants  grown  in  pots.  It  is 
not,  however,  by  growing  such  things  in 
dozens  that  all  requirements  are  to  be 
answered — they  must  be  grown  by  thou- 
sands, and  even  to  such  an  extent  that  a 
parterre  stripped  of  its  decayed  inhabi- 
tants in  the  morning  may  be  again  filled 
up  and  completed  by  the  afternoon.  To 
such  an  extent  do  the  Chinese  carry  this 
department,  that  it  is  no  unusual  thing  to 
find  a  garden  that  is,  to  all  appearance, 
perfect  in  the  evening,  completely  changed 
in  its  character  and  contents  when  seen 
the  next  morning. 

Ranges  of  low  pits  heated  by  hot  water 
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are  valuable  for  preserving  tender  plants 
during  winter,  as  well  as  for  propagating 
during  early  spring.  Pits  without  heat^ 
but  covered  with  glass,  are  indispensable 
for  a  similar  purpose,  and  even  more  so 
for  hardening  off  those  propagated  in 
greater  heat;  while  pits  covered  with  felt 
or  semi-transparent  thin  canvass,  are  also 
indispensable  for  the  purpose  of  still 
farther  hardening  them  off  and  rendering 
them  fit  for  final  transplantation.  A 
great  mistake  often  fallen  into,  and  which 
is  frequently  the  result  of  the  want  of 
sufficient  accommodation,  is  the  practice 
of  planting  out  flower-garden  plants  when 
too  small,  imperfectly  rooted,  and  also 
when  not  sufficiently  hardened  to  stand 
the  cold  and  evaporating  winds  of  spring. 
The  most  satisfactory  mode  is  to  bestow 
sufficient  pains  on  Uieir  culture  under 
glass,  and  to  have  the  plants  large  pre- 
vious to  turning  them  out.  This  is  to  be 
effected  by  frequent  shifting  and  giving 
abundance  of  room  during  their  prepara- 
tory growth,  principles  of  culture  by  fax 
too  much  neglected. 


§  9. — ^DISPOSAL  OF  THE  GROUND. 

In  former  times,  when  the  symmetri- 
cal style  of  laying  out  ground  was  the 
prevailing  fashion,  much  expense  and 
^^reat  labour  were  incurred  in  reducing 
the  ground  to  the  required  levels,  slopes, 
&c.  In  the  modern  style  this  is  much 
less  regarded ;  indeed,  imdulation  and 
variety  of  surface  are  elements  sought  for, 
and  when  not  found  to  exist  naturally 
they  are  created  artificially.  Around  the 
mansion  in  the  symmetrical  style  is  foimd 
the  spacious  terrace,  of  a  length  and 
breadth  proportionate  to  the  building, 
and  forming,  as  it  were,  the  base  line  on 
which  the  structure  stands,  furnished 
with  its  appropriate  accessories,  and  unit- 
ing the  house  and  grounds  so  as  to  form 
a  perfect  whole,  the  ground  falling  in 
successive  terraces,  or  upon  a  gentle  and 
uniform  incline,  until  it  unites  with  the 
park  or  surrounding  plantations.  Gar- 
dens so  arranged  cannot  faU,  viewed 
from  whatever  point,  to  impress  us  with 
the  idea  of  finish  and  a  union  of  parts. 
"  The  eye,  instead  of  witnessing  the  sud- 
den termination  of  the  architecture  at  the 
base  of  the  house,  where  the  lawn  com- 


mences as  suddenly,  will  be  at  once  struck 
with  the  increased  variety  and  richness 
imparted  to  the  whole  scene  by  the  addi- 
tion of  the  architectural  and  garden  deco- 
rations. The  mind  is  led  gradually  down 
from  the  house,  with  its  projecting 
porch  or  piazzas,  to  the  surrounding  ter- 
race crowned  with  its  beautiful  vases,  and 
from  thence  to  the  architectural  flower- 
garden,  interspersed  with  similar  orna- 
ments. The  various  play  of  light  af- 
forded by  these  sculptured  forms  on  the 
terrace,  the  projections  and  recesses  of 
the  parapet,  with  here  and  there  some 
climbing  plants  luxuriantly  enwreathing 
it^  throwing  out  the  mural  objects  in 
greater  relief  and  connecting  them  plea- 
santly with  the  verdant  turf  beneath ;  the 
still  further  rambling  off  of  vases,  &c., 
into  the  brilliant  flower-garden,  which, 
through  these  ornaments,  maintains  an 
avowed  connection  with  the  architecture 
of  the  house— aU  this,  we  think  cannot 
be  denied,  forms  a  rich  setting  to  the 
architecture,  and  unites  agreeably  the 
forms  of  surrounding  nature  wiUi  the 
more  regular  and  uniform  outlines  of  the 
building.  The  effect  will  not  be  less 
pleasing  if  viewed  from  another  point — 
viz.,  the  terrace,  or  from  the  apartments 
of  the  house  itself  From  either  of  these 
points  the  various  objects  enumerated 
will  form  a  rich  foreground  to  the  plea- 
sure-grounds or  park,  a  matter  which 
painters  well  know  how  to  imitate,  as  a 
landscape  is  incomplete  and  unsatis&c- 
tory  to  them,  however  beautiful  the 
middle  and  distant  points,  unless  there  are 
some  strongly  marked  objects  in  the 
foreground." — Downing. 

In  fine,  the  intervention  of  these  ele- 
gant accompaniments  to  our  houses  pre- 
vents us,  as  the  late  Mr  Hope  observes 
in  *' Essay  on  Ornamental  Gardening," 
"  from  launching  at  once  from  the 
threshold  of  the  symmetrical  mansion,  in 
the  most  abrupt  manner,  into  a  scene 
wholly  composed  of  the  most  unsymme- 
trical  and  desultory  forms  of  mere  nature, 
which  are  totally  out  of  character  with 
the  mansion,  whatever  may  be  its  style 
of  architecture  and  finishing.** 

It  is,  however,  in  connection  with  man- 
sions or  villas  of  a  somewhat  superior 
style  that  the  decorated  terrace  can  be 
brought  into  this  close  approximation  j 
but  the  terrace  itself  in  so  far  as  it  is 
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confined  to  a  raised  dry  platform  around 
the  house,  is  a  suitable  and  appropriate 
appendage  to  every  dwelling,  of  whatever 
class. 

Terracing  the  ground  around  a  mansion 
requires  great  calculation  on  the  part  of 
the  designer,  so  that  each  part  may  bear 
a  correct  proportion  to  that  immediately 
adjoining  it,  and  the  whole,  when  finished, 
may  bear  the  stamp  of  symmetry  as  much 
as  the  building  with  which  it  is  asso- 
ciated. This  mode  of  operating  also  in- 
volves a  considerable  expense,  much  of 
which  may  be  saved  by  judicious  arrange- 
ments ;  but  this  can  only  be  ascertained 
upon  the  spot,  by  taking  a  correct  section 
through  the  ground  to  be  operated  upon, 
arranging  the  breadth  and  depth  of  each 
terrace  so  as  to  cause  the  least  removal  of 
soil  and  the  least  expenditure  in  the  re- 
taining-walls.  Le  Blond  describes  ter- 
races as  of  three  kinds:  the  first  con- 
structed by  making  the  one  above  the 
other,  separating  them,  and  supporting 
them  by  retaining-walls,  all  of  which  that 
are  above  the  groimd  line  should  be  faced 
with  ashlar  and  surmounted  with  ballus- 
trading,  &c. ;  the  second  supporting  them- 
selves without  walls,  by  means  of  banks 
and  slopes  cut  at  each  end  of  every  ter- 
race, or  such  as  we  denominate  grass 
terraces ;  the  third  having  no  terraces  in 
straight  lines,  '^  but  to  contrive  landing- 
places  or  rests  at  several  heights,  and 
easy  ascents  and  flights  of  steps  for  com- 
munication, with  counter-terraces,  volutes, 
rolls,  banks,  and  slopes  of  grass,  placed 
and  disposed  with  symmetry."  These 
are  called  amphitheatres,  and  are  by  far 
the  most  magnificent,  the  second  the 
most  simple  and  least  expensive,  while 
the  third  hold  a  medium  position  be- 
tween the  other  two.  Terraces,  Le  Blond 
observes,  should  not  "  be  made  too  fre- 
quent^ nor  too  near  one  another,  and,  by 
means  of  levels  or  flats,  should  continue 
as  long  as  the  ground  will  permit,  to 
avoid  the  defect  of  heaping  terrace  upon 
terrace, — there  being  nothing  more  disa- 
greeable in  a  garden  than  to  be  constantly 
going  up  hiU  and  down  hill,  finding 
scarcely  any  resting-place."  The  breadth 
of  terraces,  as  of  straight  walks,  should 
bear  a  proportion  to  their  lengths.  The 
angle  of  elevation,  or  slope  of  grass  ter- 
races, is  given  from  two-thirds  of  their 
height  to  forming  the  base  equal  to  their 
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height.  The  batter  given  to  walls  should 
be  in  proportion  to  their  height;  for  very 
high  walls,  allow  one-fifth  or  one-sixth 
part»  or  say  2  inches  in  a  foot ;  for  walls 
from  15  to  20  feet  high,  one-eighth  part; 
from  12  to  15  feet,  one-ninth  part;  and  for 
walls  of  6  or  7  feet  in  height^  one-twelfbh 
part  The  thickness  should  be  in  propor- 
tion to  their  height  and  the  nature  of  the 
ground.  Stairs  ^ould  be  placed  opposite 
to  leading  walks,  and  be  of  easy  ascent, 
and  the  steps  as  few  as  possible.  Their 
number  should  be  unequal,  and  should 
never  exceed  eleven  or  thirteen  in  a  flight 
without  a  resting  step  of  6  feet  in  breadth, 
and  extending  the  whole  length  of  the 
stair.  Each  step  should  have  15  or  16 
inch  tread,  and  a  rise  of  5  or  6  inches 
only,  including  one-fourth  of  an  inch 
for  carrying  off  the  water.  Ascents  in 
grass  should  be  as  long  as  convenient, 
to  render  them  more  easy  of  ascent. 
Grass  steps  should  never  be  employed 
where  stone  terraces  are  used ;  yet  stone 
st^ps  may  with  propriety  be  used  in 
grass  terraces,  but  always  having  their 
ends  enclosed  with  a  stone  plinth.  Grass 
steps  need  not  always  run  square  across 
the  ascent,  but  may  be  placed  in  a  dia- 
gonal direction  also. 

The  disposal  of  the  sur&ce  in  the 
gardenesque  style  requires  considerable 
softening  down,  if  it  is  naturally  irregular 
and  broken.  It  is  not,  however,  neces- 
sary that  it  be  brought  to  the  same  de- 
gree of  evenness  and  polish  as  if  geome- 
trical figures  only  were  to  be  drawn  upon 
it :  gentle  and  graceful  imdulations  are 
one  of  its  characteristics;  yet,  where  beds 
of  uniform  outline,  such  as  circles,  ovals, 
4^0.,  are  to  be  employed,  the  ground  should 
be  either  level  or  of  uniform  inclination. 


§  9. — HARMONY  OF  COLOUBS. 

Great  progress  has  been  made  of  late 
years  in  the  arrangement  of  both  form 
and  colour  in  the  disposal  of  our  first-rate 
flower-gardens;  the  first  step  to  which 
was,  grouping  the  plants  in  masses,  thereby 
producing  a  much  grander  and  more 
decided  effect  than  the  old  method  of 
planting  them  in  the  promiscuous  manner. 
Grouping  also  led  to  a  much  more  judi- 
cious taste  in  the  selection  of  plants;  and 
hence  the  whole  host  of  weed-like  annuals, 
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of  which  seldom  fewer  than  a  hundred 
different  species  were  found  scattered  over 
even  a  small  garden,  gave  place  to  a  few, 
and  those  of  the  most  decided  characters, 
both  as  regards  form  and  colour.  Indeed, 
according  to  the  best  mode  of  arrangement 
now  practised,  half-a-dozen  species  are 
made  to  produce  a  fai*  more  pleasing  effect 
than  half  a  hundred  did  in  former  times. 
Attempts  have  even  been  made,  and  some 
progress,  it  must  be  admitted,  has  been 
effected,  in  the  arrangement  of  forms  and 
colours,  according  to  what  is  called  scien- 
tific or  artistic  arrangement,  with  a  view 
to  bring  out  the  harmony  or  contrast  of 
colour  in  the  garden  with  the  same  preci- 
sion as  it  is  exemplified  on  paper  or  on 
canvass.  This  is  a  subject  much  more 
easily  talked  of  than  executed ;  and  this 
the  more  so,  when  we  consider  that  the 
material  at  the  command  of  the  planter 
is  for  ever  changing,  and  that,  were  it 
even  otherwise,  the  most  perfect  picture 
he  could  produce  to-day  is  liable  to  be 
annihilated  to-morrow.  A  frosty  morn- 
ing, a  gale  of  wind,  or  a  thimder  shower, 
will  reduce  the  labour  and  conceptions  of 
a  season  into  a  chaos  of  confusion  and 
disappointment  Although  in  vegetation 
we  have  all  the  shades  of  colour  in  the 
spectrum,  still  we  have  not  these  under 
our  command.  The  plants  which  produce 
them  may  be  of  the  most  opposite  cha- 
racters as  to  form;  they  may  not  flower 
at  precisely  the  same  time,  and  may  not 
continue  in  flower  for  the  same  period. 
A  colour  dies  out  here;  another,  intended 
for  a  blue,  comes  up  white  there.  A  plant, 
under  ordinary  circumstances  intended  to 
rise  to  the  height  of  a  foot,  from  the  dry- 
ness of  the  season,  or  poverty  of  the  soil, 
may  not  attain  that  of  3  inches;  while  one 
of  the  latter  height  may,  in  consequence 
of  some  favourable  circumstance,  assume  a 
magnitude  of  thrice  its  natural  dimensions. 
These  are  a  few  only  of  the  difficulties 
that  present  themselves  to  even  the  most 
judicious  planters.  There  are  other  cir- 
cumstances of  even  a  more  discouraging 
aspect  which  occur  in  every  attempt  to 
produce  what  is  called  harmonious  colour- 
ing in  parterres,  and  that  is,  the  unde- 
cided state  of  taste  in  different  indivi- 
duals; for  what  may  be  looked  upon 
as  very  beautiful  by  one,  may  be  consi- 
dered as  diametrically  the  reverse  by  an- 
other.   "  Many  have  fancies  and  antipa- 


thies to  peculiar  hues.  All  have  their 
tastes  in  regard  to  particular  styles  of 
colouring.  Some  are  fond  of  the  gay  and 
lively ;  some  of  the  rich  and  powerful ; 
and  others  of  the  deep  and  grave.  Some 
have  a  partiality  for  complex  arrange* 
ments,  while  others  prefer  extreme  sim- 
plicity."—(D.  R.  Hay,  Law$  of  Harmo^ 
nious  Colouring.)  Taste  is  a  subject  upon 
which  both  nations  and  individuals  differ 
widely ;  and  there  are  no  productions  of 
whatever  kind,  even  should  they  be  some- 
what extravagant  and  absurd,  that  have 
not  their  admirers.  Rules,  it  is  true,  have 
been  laid  down  by  philosophical  writers 
on  chromatics,  as  to  the  arrangement  of 
colours,  defining,  according  to  their  theory, 
the  true  principle  of  harmonious  colour- 
ing. Of  these  we  may  mention  Sir  Isaac 
Newton,  Field,  Buffon,  Chevreul,  Reptcm, 
Owen  Jones,  D.  R.  Hay,  &c.  These  gentle- 
men may  be  all  correct  enough  as  regards 
the  specific  subjects  to  which  they  have 
applied  their  theories ;  but  there  is  a  wide 
difference,  we  apprehend,  between  design- 
ing a  Manchester  print,  painting  the 
interior  of  the  Crystal  Palace,  or  the 
decoration  of  a  saloon  or  theatre,  and  the 
harmonious  arrangement  of  the  forms  and 
colours  in  a  garden  covering  five,  ten,  or 
twenty  acres  of  ground.  Were  there  any 
system  of  colour  harmony  authoritatively 
recognised  as  of  universal  application — 
as  applicable  equally  to  the  distribution 
of  the  tints  on  the  wing  of  the  moth,  or 
the  petal  of  the  tulip,  and  the  massing  of 
the  coloura  over  great  extents  of  scenery — 
the  case  would  be  different.  All  that  we 
would  have  to  do  then  would  be  to  arrange 
the  colours,  so  far  as  the  thing  is  prac- 
ticable with  vegetation,  conformably  to 
these  authoritative  and  universal  laws. 
But  so  far  from  this  being  the  case,  even 
the  most  limited  theories  that  have  been 
put  forth  are  not  authoritative ;  and  the 
correctness  of  the  principles  of  some  of 
them  are  disputed,  as  regards  even  the 
application  of  them  by  those  who  have 
laid  them  down.  Until,  therefore,  a  greater 
unity  of  opinion  ensues  amongst  sudi 
authorities  as  we  have  named,  as  to  the 
harmony  of  colour  in  our  parterres,  it 
would  be  unwise  in  us  to  pin  our  fiuth  to 
any  of  their  theories.  None  of  these 
authorities,  so  far  as  we  are  aware,  has 
practically  illustrated  his  views  on  the 
ground  ;  and  one  of  them,  who  had  cer- 
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tainly  by  &r  the  greatest  experience  in 
the  matter,  Mr  Bepton,  says — ^*  A  beau- 
tiful garden  is  not  more  defective  because 
it  would  not  look  well  on  canvass,  than  a 
didactic  poem,  because  it  neither  furnishes 
a  subject  for  the  painter  or  musician." 

Were  a  parterre  in  form  of  an  arc,  or 
part  of  a  circle,  planted  with  parallel  lines 
of  flowers,  as  near  as  possible  in  colour 
to  the  seven  prismatic  colours  in  the  rain- 
bow, its  appearance  would  bear  a  sorry 
resemblance  to  the  originaL  How  much 
more  must  this  harmony  be  disturbed, 
when  the  colours  are  scattered  over  a 
surface  of  several  acres,  with  large  and 
irregular  masses  of  green  lawn,  or  brown, 
black,  or  white  gravel  intervening !  Some- 
thing approximating  this  sort  of  harmony 
in  colours  may  be  effected  in  one  mass, 
or  in  the  building  of  a  nosegay;  but 
to  cany  this  by  repetition  over  a  large 
surface,  would  appear  extremely  mono- 
tonous, and  would  probably  afford  much 
less  satisfiiction  than  if  tibe  whole  had 
been  left  to  the  taste  of  the  planter,  pre- 
suming that  he  is  a  person  of  taste,  and 
of  sufficient  experience  in  such  matters. 
Without  wishing  to  depreciate  the  opinions 
of  others,  still  we  hold  that>  to  arrange 
the  colours  in  a  large  flower-garden  so 
that  it  shall  meet  the  full  approbation  of 
the  painter,  however  much  it  may  be 
desired,  is  a  feat  in  gardening  not  likely 
to  be  completely  realised.  That  there  is 
room,  however,  for  rendering  our  gardens 
more  beautiful  in  respect  to  the  arrange- 
ment of  colour  and  forms  than  they  often 
are,  is  tmdeniable ;  and  with  such  mate- 
rials as  we  have  at  our  command,  in  the 
shape  of  plants  and  flowers,  we  believe 
that,  in  the  hands  of  such  men  as  Mr 
Beaton,  and  many  others  who  are  actively 
engaged  in  this  subject,  good  results  will 
ultimately  be  brought  out.  In  the  pre- 
sent state  of  our  knowledge  of  the  subject, 
it  will  be  safer  to  be  guided  by  the  prac- 
tical experience  of  the  intelligent  flower- 
gardener,  than  to  follow  the  theories  laid 
down  by  painters,  however  eminent  they 
may  be.  The  principles  inculcated  by 
artists  may  all  be  correct  enough  as  re- 
gards the  specific  subject  to  which  they 
have  applied  them,  but  may  be  of  very  little 
importance  in  planting  the  flower-garden. 
In  conformity  with  the  above  opinion, 
we  have  avoided  giving,  in  our  coloured 
illustrations  of  flower-gardens,  arrange- 


ments of  colours  founded  upon  any  of 
the  theories  propounded  by  tiie  authori* 
ties  quoted  We  have  offered  those  which 
our  own  practical  experience  in  such 
matters  suggests  to  us  as  at  once  practi- 
cable and  agreeable  to  the  generaJity  of 
tastes,  and  by  such  tastes  we  are  willing 
to  be  judged 

It  may  not,  however,  be  uninteresting 
— ^nay,  we  deem  it  right,  to  glance  briefly 
at  a  few  of  the  theories  laid  down,  because 
this  subject  is  at  present  engrossing  very 
general  attention ;  but,  at  the  same  time, 
we  do  not  hold  ourselves  responsible  for 
the  correctness  of  those  opinions. 

The  two  first  leading  authorities  on  the 
subject  of  colour  were  Sir  Isaac  Newton 
and  Field  The  views  of  the  former  were 
followed  by  Sir  David  Brewster  and  other 
philosophical  writers  on  chromatics ;  and 
their  theory  was,  that  there  were  seven 
simple  or  homogeneous  colours  employed 
to  produce  the  white  solar  light  The 
theory  of  the  latter  was,  that  tiiree  only 
were  required — ^namely,  red,  yellow,  and 
blue,  and  that  all  others  resulted  from 
them.  To  this  theory  Sir  David  Brewster 
eventually  became  a  convert,  and  it  seems 
now  adopted  by  most  writers  on  colouring 
connected  with  the  fine  arts. 

The  following  experiment,  made  by  M. 
Buffon,  and  since  illustrated  by  men  of 
science,  is  given  in  confirmation  of  this 
theory :  "  If  we  look  steadily  for  a  con- 
siderable time  upon  a  spot  of  a  given 
colour,  placed  on  a  white  or  black  ground, 
it  will  appear  surrounded  by  a  border  of 
another  colour.  And  this  colour  will 
uniformly  be  found  to  be  that  which 
makes  up  the  triad ;  for  if  the  spot  be 
red,  the  border  will  be  green,  which  is 
composed  of  blue  and  yellow;  if  blue, 
the  border  will  be  orange,  composed  of 
yellow  and  red ;  and  if  yellow,  the  bor- 
der will  be  purple,  making,  in  all  cases, 
a  triunity  of  the  three  colours,  called 
by  artists  homogeneous."  From  these 
three  primary  colours,  by  proper  com- 
bination, every  variety  of  tint  or  hue  is 
said  to  be  produced. 

''From  the  combination  of  the  tliree 
primary  colours,''  D.  R.  Hay  observes, 
"the  secondary  arise.  These  are,  orange, 
which  is  composed  of  yellow  and  red,  in 
the  proportion  of  three  to  five;  purple, 
whidi  is  composed  of  red  and  blue,  in  the 
proportion  of  five  to  eight;  and  green, 
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composed  of  yellow  and  blue,  in  the  pro- 
portion of  three  to  eight  These  are  csJled 
accidental  or  contrasting  colours  to  the 
primaries,  with  which  they  produce  har- 
mony in  opposition,  in  the  same  manner 
in  which  it  is  effected  in  music  by  accom- 
paniment ; — the  orange  with  the  blue,  the 
purple  with  the  yellow,  and  the  green  with 
the  red.  This  neutralising  or  compensat- 
ing power  is  the  foundation  of  all  agree- 
ment and  harmony  amongst  colours,  and 
upon  it  depends  all  the  brilliancy  and 
force  of  every  conception. 

''  From  the  combination  of  these  second- 
aries arise  the  tertiaries,  which  are  also 
three  in  number,  as  follows  :  Oliye,  from 
the  mixture  of  the  purple  and  green ; 
citron,  from  the  mixture  of  the  green  and 
orange ;  and  russet,  from  the  mixture  of 
the  orange  and  purple.  These  three 
colours,  however,  like  the  compounds 
produced  by  their  admixture,  may  be 
reckoned  under  the  general  denomination 
of  neutral  hues,  as  they  are  all  formed  by 
a  mixture  of  the  same  ingredients — ^the 
three  primaries,  which  always,  less  or 
more,  neutralise  each  other  in  triunity. 
These  tertiaries,  however,  stand  in  the 
same  relation  to  the  secondaries  that  the 
secondaries  do  to  the  primaries — olive  to 
orange,  citron  to  purple,  and  russet  to 
green  ;  and  their  proportions  will  be 
found  to  be  in  the  same  accordance,  and 
neutralising  each  other  integrally  as  32. 
Out  of  the  tertiaries  arise  a  series  of  other 
colours,  such  as  brown,  marone,  slate,  &o. 
in  an  incalculable  gradation,  until  they 
arrive  at  a  perfect  neutrality  in  black." 

A  proper  arrangement,  according  to  the 
principles  of  harmony,  is  more  easily 
arrived  at  than  an  arrangement  by  con- 
trast, at  least  so  far  as  the  full  effect 
which  it  is  possible  to  produce  is  con- 
cerned. An  arrangement  by  contrast  is 
perhaps  more  striking  at  first  sight,  and 
hence  so  popular,  when  the  study  of  the 
effect  is  not  fully  entered  into. 

As  a  practical  rule  in  planting  par- 
terres, the  most  intense  colours  should  be 
placed  in  the  centre,  gradually  softening 
down  towards  the  margin  of  the  bed  or 
the  sides  of  the  garden.  Hence,  bright 
scarlet  make  the  best  centres,  and  whites 
the  best  margins. 

In  a  leading  article  in  the  Gardeneri 
Chiymiele,  the  following  explanation  of  M. 
Chevreul's  views  is  given  as  they  apply 


to  the  contrast  of  colours,  as  laid  down  in 
his  interesting  work,  De  la  Loi  du  ConiraaC 
simultane  des  Cauleurs : — 

"  Every  ray  of  white  light  is  composed 
of  a  certain  number  of  red,  yellow,  and 
blue  rays,  combined  in  certain  propor- 
tions. Red,  yellow,  and  blue,  are  called 
simple  colours ;  other  colours,  being  pro- 
duced by  a  combination  of  two  or  all  of 
these,  are  called  coimpoand  colours.  When 
white  light  falls  upon  any  surface,  it  is 
either  wholly  absorbed,  wholly  reflected, 
or  partly  absorbed  and  partly  reflected, 
by  that  sur&oe.  In  the  first  case,  the  sur- 
face looks  black;  in  the  second,  white;  and 
in  the  third,  it  takes  the  colour  of  the 
reflected  ray  or  rays.  In  the  last  case,  it 
is  evident  that  the  effect  of  the  absorbed 
and  of  the  reflected  rays,  if  combined, 
would  be  the  reproduction  of  white  lig^t. 
Now,  this  property,  possessed  by  rays  of 
different  colours — or,  in  other  words,  by 
different  colours — of  producing,  when 
combined  in  certain  proportions,  white 
light,  is  expressed  by  saying  that  such 
rays  or  such  colours  are  complemetUary 
the  one  to  the  other. 

"  Thus,  we  say  that 

Red  is  complementazy  to  green,  and  vice  fcrao. 
Orange         „         „         blue         „         „ 
Greenish  yellow     „         violet       „         „ 
Indigo  „         „         orange  yeUow    „ 


Because  red  and  green,  orange  and  blue, 
greenish  yellow  and  violet,  indigo  and 
orange  yellow,  produce  white  l^t  by 
their  respective  combinations. 

*^  By  the  simultaneous  contrast  of  colours 
is  meant  the  effect  produced  on  the  eye 
by  two  different  coloured  bodies  placed 
side  by  side.  By  contrast  of  tone  is  meant 
the  modification  in  depth,  or  intensity  of 
colour ;  and  by  contrast  of  colour,  the  modi- 
fication  in  the  optical  composition  of 
each  contrasted  colour. 

"  The  first  great  point  to  remember  with 
regard  to  this  subject  is,  that  whenever 
the  eye  perceives  at  the  same  time  two 
substances,  differing  from  each  other  in 
appearance,  it  sees  them  as  dissimilar  as 
possible,  both  as  regards  their  optical 
composition,  and  the  depth  or  tone  of 
their  colour. 

"  With  respect  to  the  tone  or  intensity  of 
colour,  it  is  universally  true,  that  if  two 
colours  of  different  intensities,  or  if  two 
portions  of  one  and  the  same  colour, 
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differing  only  in  intensity,  be  placed  side 
by  side,  the  light  colour  appears  lighter, 
and  the  dark  one  darker  by  the  contract ; 
and  the  difference  is  greatest  where  the 
contrast  is  strongest,  and  least  where  it 
is  weakest ;  or,  in  other  words,  the  dif- 
ference is  greatest  about  the  line  of  con- 
tact, and  grows  less  and  less  as  we  recede 
therefrom. 

"  As  to  contrast  of  colour,  it  is  found  by 
experiment,  and  it  may  also  be  proved  by 
d  priori  reasoning,  that,  whenever  the  eye 
regards  two  or  more  different  colours  at 
one  and  the  same  time,  the  colour  of  each 
is  so  modified,  that  it  appears  by  the 
contrast  to  be  of  that  colour  which  would 
be  produced  by  the  addition  of  itself  to 
the  complementary  colours  of  its  neigh- 
bours ;  and  this  modification  is,  as  above, 
greatest  where  the  contrast  is  strongest^ 
and  least  where  that  is  the  weakest. 

"  When  colours  that  are  as  nearly  as  pos- 
sible complementary  to  each  other  are 
contraste((  the  colour  of  each  is  rendered 
more  intense,  or  its  tone  is  deepened. 
This  follows  immediately  from  the  general 
principle  last  laid  down,  and  is  fully 
confirmed  by  experiment.  Colours,  when 
contrasted  with  white,  are  deepened  in 
tone,  and,  at  the  same  time,  appear  more 
brilliant,  the  white  itself  being  tinged  very 
slightly  with  the  complementary  of  the 
contrasted  colour.  Contrasted  with  black, 
colours  appear  of  a  higher  tone  or  less 
intense,  and  the  black  is  feebly  tinged 
with  the  complementary  of  the  contrasted 
colour.  Grey,  being  intermediate  between 
black  and  white,  produces  an  intermediate 
effect  on  colours  with  which  it  is  con- 
trasted. This  is  seen  in  the  following 
results,  obtained  by  placing  different 
colours  in  contact  with  a  grey  ground : — 

"  JUd  and  Orey. — ^The  grey  appears  greenish, 
in  oonaequenoe  of  its  receiving  the  complemen- 
tary of  red ;  the  red  appears  purer — less  orange- 
ooloured  perhap& 

"  Orange  and  Grey, — The  grey  appears  bluish; 
the  orange  purer — more  brUliant,  and  perhaps 
a  little  yellower. 

**  Ye&ow  and  Grey. — The  grey  is  tinged  violet ; 
the  yellow  appears  more  brilliant>  and,  at  the 
same  time,  less  green. 

**  Oreen  and  Orey. — ^The  grey  is  reddish ;  the 
green  is  more  briliiant,  perhaps  yellower. 

**  Blue  and  Orey. — The  grey  is  tinged  with 
orange ;  the  blue  appears  more  brilliant,  and  a 
Utile  greenish. 

**  Indigo  and  Orey. — As  the  last. 

**  Violet  and  Orey. — The  grey  becomes  yellow- 
ish ;  the  violet  purer  and  less  dull. 


"  When  two  compound  colours,  having 
one  and  the  same  simple  colour  common 
to  them  both,  are  contrasted,  the  common 
colour  loses  its  effect  in  a  greater  or  less 
degree.  For  example,  take  orange  (com- 
posed of  yellow  and  red)  and  green  (com- 
posed of  yellow  and  blue) — ^their  common 
colour  (yellow)  being  lost  by  the  contrast, 
the  orange  appears  redder,  and  the  green 
more  blue. 

"  When  a  compound  colour  is  contrasted 
with  one  of  its  own  elementary  or  simple 
colours,  the  compound  colour  loses  that 
which  is  common  to  both,  and  the  simple 
colour  is  modified  by  receiving  the  com- 
plementary of  the  compound  colour  with 
which  it  is  contrasted.  Thus,  with  orange, 
composed  o(  yellow  and  red,  and  pure  red, 
the  orange  loses  some  of  its  red,  and 
appears  yellower;  whilst  the  red,  receiving 
the  complementary  of  the  orange,  (name- 
ly, blue,  as  has  been  already  shown,) 
appears  bluish. 

'*  If  two  simple  colours  are  contrasted, 
we  find  that  the  general  principle  before 
laid  down  still  holds  good.  If  we  con- 
tract, for  example — ^first,  red  and  yellow,  it 
will  be  foimd  that  the  red  appears  tinged 
with  purple,  and  the  yellow  with  green, 
because  violet,  the  complementary  of  yel- 
low, is  added  to  the  red,  and  green,  the 
complementary  of  red,  to  the  yellow; 
second,  red  and  hlue^i^iQ  red  has  a  ten- 
dency to  become  orange,  and  the  blue, 
green,  because  orange,  the  complementary 
of  blue,  is 'added  to  the  red,  and  green, 
the  complementary  of  red,  to  the  blue ; 
third,  yellow  mid  blue — the  yellow  has  an 
orange,  and  the  blue  a  violet  tinge,  be- 
cause orange,  the  complementary  of  blue, 
is  added  to  the  yellow,  and  violet,  the 
complementary  of  yellow,  to  the  blue. 

''  Such  are  the  great  principles  on 
which  the  whole  art  of  combining  colours 
in  an  agreeable  manner  depends.  Any 
one,  with  ordinary  powers  of  thought, 
and  a  little  practice,  can,  with  a  know- 
ledge of  the  above  general  facts,  tell 
pretty  nearly  what  effect  two  or  more 
colours,  when  contrasted,  will  produce  on 
each  other.  He  has  only  to  remember 
that  each  one  appears  as  if  its  own  colour 
were  added  to  the  complementaries  of  its 
neighbours ;  he  has  only  to  recollect  what 
those  complementaries  are,  and  then,  by 
his  reason  alone,  he  can  tell  what  effect 
ought  to  be  produced.     Whether  such 
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effect  will  be  pleasing  or  not  is  another 
question ;  that  is  a  matter  of  taste,  and 
is  governed  by  the  laws  of  the  harmony 
of  colours,  whSoh  will  be  afterwards  ex- 
plained.** 

On  the  subject  of  contrast  we  find  the 
following  simple  rule  laid  down  by  an 
anonymous  contributor  to  the  **  Grardeners' 
Journal": — 

"  Contrast  of  Colour. — The  rule  in  this 
case  is  always  to  put  one  of  the  primitiTC 
colours — red,  blue,  oryellow — ^next  another 
of  these  colours,  or  some  other  colour 
formed  by  compounding  the  other  two. 
In  bedding  plants,  wherever  a  handsome 
plant  of  the  colour  required  cannot  be 
obtained  for  any  of  the  particular  beds, 
white,  or  some  neutral  tint,  should  be 
employed  as  a  substitute.  For  example — 
If  one  bed  is  planted  with  red,  the  adja- 
cent ones  may  be  filled  with  blue  or 
yellow,  or  any  colour  composed  of  a  mix- 
ture of  these ;  but  a  colour  containing 
red  in  its  combination  ought  not  to  be 
brought  into  contiguity  if  it  can  be 
avoided.  If  none  of  these  hues  can  be 
employed,  green,  brown,  or  white,  might 
be  iised,  but  not  purple,  afi  it  is  well  per- 
ceived that  red  enters  into  its  composi- 
tion. So  of  the  other  primary  colours  : 
where  blue  occurs,  purple  must  not 
come  in  contact,  being  partly  composed 
of  blue  ;  but  yellow,  or  red,  or  any  com- 
bination of  these,  or  any  neutrsd  tints, 
may  be  used.  So  of  yellow.  If  contrast 
be  the  object,  the  same  rule  will  hold 
good  with  respect  to  the  secondary  col- 
ours, formed  by  the  admixture  of  the 
primary  ones.  Thus  purple  should  al- 
ways come  next  to  yellow,  but  never 
next  blue,  red-brown,  or  red  :  it  may  also 
be  contrasted  by  olive  brown  or  white. 
Orange  does  not  look  well  near  yellow  or 
red,  and  black  must  not  approach  blue 
or  pink.  In  this  way  contrast  may  be 
kept  up,  bearing  in  mind  that  a  primary 
colour,  and  any  hues  formed  by  its 
agency,  ought  not  to  come  in  immediate 
contact." 

Some  artists  attach  a  much  greater 
value  to  the  tertiary  and  secondary  col- 
ours than  to  the  primary  ones  ;  and  so 
far  as  the  employment  of  them  in  the 
arrangement  of  flower-gardens  is  con- 
cerned, this  may  be  judicious,  because  the 
primary  or  positive  colours  are  found  to 
exist  rather  sparingly  in  nature,  whUe 


the  softened  and  subdued  tints  greatly 
prevail.  "  The  eye,"  says  Moore,  (in  "  The 
Principles  of  Colour  applied  to  Decora- 
tive Art,")  "  is  less  exerted  or  fatigued  by 
small  than  by  large  masses  of  positive  col- 
our ;  consequently,  the  smaller  the  object 
the  more  positivie  may  be  the  tint ;  and 
in  viewing  small  objects,  it  is  difficult  to 
shut  out  of  view  the  surroimding  hues 
which  act  in  support  and  relief  of  the 
positive  colours.**  From  this  the  planter 
of  the  parterre  should  bear  in  mind  not 
to  indulge  in  the  use  of  any  of  the  three 
primary  or  positive  colours  alone  in  his 
largest  masses,  but  to  combine  them  with 
others  of  the  same  class,  or  substitute 
some  of  the  more  subdued  tints ;  while, 
however,  he  may  employ  the  former  in 
his  smallest  beds.  "  We  find  the  general 
combinations  or  arrangements  of  colours 
in  nature  beneficially  adapted  to  the  re- 
quirements of  human  vision;  and  the 
great  painters  of  the  middle  agesf,  having 
discovered  the  principals,  have  applied 
them  in  the  works  which  now  conmiand 
the  admiration  of  mankind.  It  appears, 
therefore,  that  if  the  principles  found  in 
nature,  and  adopted  in  the  works  of  the 
greatest  colouiists,  are  correct,  we  should 
use  the  tertiary,  quartiary,  and  neutral 
hues,  for  the  greatest  quantities,  and 
reserve  the  primary  and  secondary  posi- 
tive colours  to  heighten  the  effect,  or 
attract  the  attention  to  the  points  of 
interest'*  The  reviewer  of  this  work,  in 
"  The  Gardeners'  Journal,"  very  justly  re- 
marks :  "  In  gardens  we  often  see  a  clump 
of  dark  sombre-looking  evergreens,  encir- 
cled with  a  formal  bed  of  scarlet  pelar- 
goniums, or  some  bright  yellow  or  white 
flowers,  which,  instead  of  having  the  desir- 
ed effect  of  making  the  mass  look  gay  and 
cheerful,  give  it  a  harsh  and  unnatural 
appearance ;  but  if  we  employ  the  brightr 
est  or  yellow  flowers  sparingly,  and  with 
the  tertiaries  and  neutrals,  purple,  puce, 
auburn,  <S^c.,  blend  and  soften  Uiem  into 
the  sombre  tints  of  the  evergreens,  and 
the  surrounding  landscapes,  they  will 
become  part  and  parcel  of  the  whole, 
and  produce  a  brighter  and  more  pleas- 
ing picture  than  if  they  were  scattered 
about  at  random." 

So  early  as  the  year  1806  we  find  that 
the  attention  of  the  late  Mr  Loudon  was 
directed  to  the  harmony  of  colours  in 
flower-garden  arrangements;  and  this  wae^ 
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we  believe,  the  first  attempt  made  by  the 
landscape-gardener  to  produce  that  har- 
mony so  very  necessary  in  the  disposal  of 
plants.  Mr  Loudon  states,  that  he  "  had 
observed  that  flower-gardens  looked  best 
when  the  flowers  were  so  arranged  as  to 
have  a  compound  colour  next  the  simple 
one  which  was  not  contained  in  it.  Thus, 
as  there  are  only  three  simple  colours — 
blue,  red,  and  yellow — he  advises  that 
purple  flowers,  which  are  composed  of 
blue  and  red,  should  have  yellow  next 
them ;  that  orange  flowers,  which  are 
composed  of  red  and  yellow,  should  be 
contrasted  with  blue  ;  and  chat  green 
flowers,  which  are  composed  of  blue  and 
yellow,  should  be  relieved  by  red.  He 
accounts  for  this  on  the  principle  that 
three  parts  are  required  to  make  a  per- 
fect whole ;  and  he  compares  the  union 
of  the  three  primitive  colours  formed  in 
this  manner  with  the  common  chord 
in  music — an  idea  which  has  since  been 
wrought  out  by  several  able  writers." 

A  Mr  M*Donald,  a  London  artist,  re- 
siding in  Bemers  Street,  at  a  somewhat 
early  period  purposed  an  arrangement  of 
flowers  according  to  these  colours,  either 
in  gardens  or  bouquets ;  but  whether  prior 
to  Mr  Loudon  or  not,  we  have  not  the 
means  of  ascertaining.  Mr  Richard 
Payne  Knight,  so  early  as  1794,  in  "  The 
Principles  of  Tafite,"  observes  that,  "when 
many  sorts  and  varieties  of  flowers  are 
skilMly  arranged  and  combined,  as  in 
the  flower-pots  of  Vanhuysen,  they  form 
perhaps  the  most  perfect  spectacle  of 
mere  sensual  beauty  that  is  anywhere  to 
be  found.**  But  we  do  not  think  he 
referred  to  the  eflects  of  floral  beauty 
beyond  its  application  to  bouquets,  as 
suggested  to  him  by  the  paintings  of  that 
celebrated  artist  Vanhuysen,  in  arrang- 
ing his  flowers,  almost  invariably  placed 
the  brightest  colours  in  the  centre  of  his 
groups,  the  tints  gradually  decreasing  in 
intensity  of  colour  from  that  centre  to 
the  edges.  A  glance  at  his  lovely  pro- 
ductions on  canvass  will  show  that  he 
employed  one  prevailing  colour,  with  a 
view,  no  doubt,  of  preventing  his  groups 
appearing  patchy  or  spotty. 

The  harmonious  arrangement  of  col- 
ours is  most  essential  in  geometrical  gar- 
dens, where  all  is  laid  down,  as  it  were, 
with  mathematical  precision.  The  least 
disproportion  in  size  of  any  of  the  parts,  the 


least  departure  from  straight  or  parallel 
lines,  destroys  the  harmony  of  the  design ; 
and  if  harmony  in  the  arrangement  of 
colours  be  not  aimed  at,  and  fully  attain- 
ed, the  effect,  even  to  very  superficial 
observers,  will  be  anything  but  pleasing 
or  satisfactory. 

In  following  out  the  principles  laid 
down  by  M.  Chevreul  regarding  the  con- 
trast of  colours,  the  editor  of  "The 
Gardeners'  Chronicle "  thus  proceeds 
in  regard  to  their  harmony  :  "  We 
shall  point  out  the  results  which  have 
been  obtained  by  placing  difierent  colours 
in  juxtaposition,  and  shall  notice  what 
combinations  are  most  generally  agree- 
able, and  what  disagreeable,  to  the  eye. 
It  must,  however,  be  observed  that,  with 
respect  to  the  present  subject,  allowance 
must  be  made  for  differences  in  taste,  and 
that,  of  two  combinations  nearly  alike, 
one  may  please  one  person  most,  and  the 
other  another.  The  following  proposi- 
tions, however,  are  allowed  to  be  almost 
universally  correct  by  persons  of  culti- 
vated taste,  and  who  have  made  the  har- 
mony of  colours  their  special  study  : — 

"  1.  The  complementary  arrangement 
is  superior  to  any  other  for  harmony  of 
contrast  To  produce  the  best  effect,  the 
colours  should  be  as  nearly  as  possible  of 
the  same  tone.  White  comes  in  best  in 
the  complementary  arrangement  of  blue 
and  orange,  and  worst  in  a  combination 
of  yellow  and  violet 

"2.  The  simple  colours,  red,  yellow, 
and  blue,  combined  in  pairs,  go  together 
better  than  one  simple  colour  and  one 
binary  colour  containing  that  simple  one. 
For  example — 

Red  and  yellow  hannonise  better  tban  red  and  oiangfe. 
Red  and  blue  „  „  red  and  violet. 

Yellow  and  red        „  „      yellow  and  orange. 

Yellow  and  blue      „  „        yellow  and  green. 

Blue  and  red  „  „  blue  and  violet. 

Blue  and  yellow     „  „  blue  and  green. 

"  3.  In  an  arrangement  of  one  simple 
colour  with  a  binary  colour  containing 
the  simple  one,  the  brighter  the  latter  is, 
when  compared  with  the  former,  the  better 
the  contrast  Or,  in  other  words,  in  ar- 
rangements of  this  sort,  the  tone  or  inten- 
sity of  the  simple  colour  ought  to  be 
lower  than  that  of  the  binary  colour. 
For  example — 

Red  and  violet  contrast  better  tban  blue  and  violet. 
Yellow  and  orange        „  „       red  and  orange. 

Yellow  and  green  „  „        blue  and  green. 
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"  4.  When  two  colours  harmonise  bad- 
ly, they  had  better  be  separated  by  some- 
thing white. 

^'5.  Black  neyer  produces  a  bad  effect 
when  combined  with  two  bright  colours. 
In  such  cases,  indeed,  it  is  often  better 
than  white,  especially  when  separating 
the  one  colour  from  the  other.  For  ex- 
ample, black  produces  a  harmony  of  con- 
trast with  the  following  binary  arrange- 
ments— ^viz.,  red  and  orange,  red  and 
yellow,  orange  and  yellow,  orange  and 
green,  yellow  and  green. 

"  6.  Black  associated  with  dark  colours, 
such  as  blue  and  violet,  or  with  bright 
colours  with  a  deep  tone,  produces  har- 
monies which  often  have  a  good  effect. 
For  example,  an  arrangement  of  black, 
blue,  and  violet  is  better  than  one  of 
white,  blue,  violet,  white,  &c., — the  latter 
being  too  violent 

**  7.  Black  with  two  colours,  one  bright 
and  the  other  dark,  is  not  so  good  as 
when  the  two  colours  are  both  bright ; 
and  in  the  first  case,  the  brighter  one 
of  the  colours,  the  worse  the  effect  pro- 
duced. 

"  Thus,  in  the  following  arrangements 
black  is  inferior  to  white  : — 


Red  and  blae. 
Ked  and  violet. 
Orange  and  blue. 
Orange  and  violet. 


Yellow  and  bine. 
Green  and  blue. 
Green  and  violet. 


"  Lafiftly,  with  yellow  and  violet,  if  not 
inferior  to  white,  black,  at  all  events, 
produces  but  a  middling  effect 

"  8.  Grey  with  two  luminous  colours, 
though  it  perhaps  does  not  produce  a  de- 
cidedly bad  effect,  makes  the  arrangement 
look  flat,  and  is  inferior  to  black  or  white. 
With  red  and  orange,  perhaps,  grey  may 
be  better  than  white,  but  it  is  inferior  to 
it,  as  well  as  to  black,  when  placed  with 
red  and  green,  red  and  yellow,  orange  and 
yellow,  orange  and  green,  or  yellow  and 
green ;  it  is  also  inferior  to  white  with 
yellow  and  blue. 

"  9.  Grey  associated  with  dark  colours, 
such  as  blue  and  violet,  and  with  bnght 
colours  of  a  deep  tone,  does  not  produce 
so  good  an  effect  as  black  in  the  same 
cases.  If  the  colours  do  not  look  well 
when  together,  it  is  better  to  separate 
them. 

"  10.  Grey  and  two  colours,  one  bright 
and  the  other  dark,  is  better  than  white, 
if  the  latter  produces  a  contrast  of  too  deep 


a  tone — and  better  than  black,  if  the 
latter  increases  the  proportion  of  dark 
colours  too  much.  For  example,  grey  is 
better  than  black  with 

Ch'een  and  violet. 
Green  and  blue. 
Orange  and  violet. 

^'11.  When  two  colours  harmonise 
badly,  they  had  better  be  separated  by 
white,  black,  or  grey ;  but,  in  so  doing, 
attention  must  be  paid  to  the  tone  of  the 
colours,  and  to  the  proportion  of  light 
and  dark  colours.  For  example,  as  to 
the  tone  of  the  colours,  the  effect  of  white 
with  red  and  orange  is  lessened  in  propor- 
tion as  their  tones  are  deepened. 

"Black,  on  the  contrary,  does  very  well 
with  the  same  colours  at  their  normal 
tone;  that  is,  when,  without  containing 
any  black,  they  are  as  intense  as  pos- 
sible. 

"  Lastly,  grey  is  not  so  good  as  black 
with  red  and  orange,  nor  does  it  produce 
so  violent  a  contrast  as  white. 

"  Then,  again,  with  regard  to  the  pro- 
portion of  light  and  dark  colours,  when- 
ever the  colours  differ  too  much,  either 
in  their  tone  or  by  the  brilliancy  of  the 
black  or  white  associated  with  them,  the 
arrangement  in  which  each  of  the  two 
colours  is  separated  by  black  or  by  white, 
is  preferable  to  that  in  which  the  black 
or  the  white  separates  each  couple  of 
colours. 

"  Thus  the  arrangement,  white,  blue, 
white,  violet,  dec,  is  better  than  the  ar- 
rangement, white,  blue,  violet,  white,  &c. ; 
so  black,  red,  black,  orange,  black,  ^c.,  is 
better  than  black,  red,  orange,  black,  &cJ* 

The  following  diagrams  are  given  by 
Mrs  Merrifield  in  her  excellent  essay  on 
"  The  Hai*mony  of  Colours  as  exemplified 
in  the  Exhibition,"  and  may  be  studied  with 
great  advantage  by  the  flower-gardener. 
The  following  arrangement,  somewhat  on 
the  principle  of  the  rainbow  or  prism,  has 
a  happy  effect,  viz. : — 
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"  As  an  instance  of  defective  arrange- 
ment, the  following  may  be  given  :— 
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"  Here,"  the  talented  authoress  remarks,  lour.  The  dark  and  light  colours  are 
''  we  have  black,  dark  blue,  and  sea-green  arranged  indiscriminately,  without  any 
in  succession,  sapphire  blue  between  two    regard  to  effect' 


scarlets,  pea -green  between   black  and 
blue — ^all  unpleasant  combinations  of  co- 


**  The  following  arrangements  of  the  same 
colours  will  be  found  more  agreeable  : — 
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'*  In  this  arrangement,  the  dark  and 
the  brilliant  colours,  such  as  orange  and 
scarlet,  occur  at  regular  intervals,  all  the 
inharmonious  contrasts  of  the  last  dia- 
gram are  avoided,  and  the  colours  are 
arranged,  as  nearly  as  the  materials  will 
admit,  according  to  the  laws  of  contrast : 
light  and  dark  blue  are  opposed  to  orange, 
scarlet  is  contrasted  with  green,  and  green 
with  violet." 

"  In  pictorial  arrangement,  variety  of 
colour  is  obtained  by  the  introduction  of 
different  hues  of  the  same  colour,  and  of 
different  degrees  of  brightness.  For  ex- 
ample, although  it  is  proper  to  repeat 
certain  colours — ^as  red,  for  instance— it 


is  not  necessary  that  all  the  reds  in  a 
picture  should  be  a  bright  vermilion 
colour;  on  the  contrary,  the  picture  will 
gain  in  beauty  if  one  should  be  of  a  dull 
earthy  red,  another  bright  red,  a  third 
crimson,  and  so  on  through  all  the  scale 
of  colour."  This  rule  will  be  of  assistance 
to  gardeners,  as  it  extends  the  coloured 
material  at  their  disposal.  The  principle 
of  repetition  is  quite  in  accordance  with 
the  laws  of  harmonious  arrangement.  The 
following  is  an  example,  the  colours  used 
being  scarlet,  orange,  black,  white,  blue, 
green,  and  some  of  the  semi -neutral 
colours.  They  may  be  arranged,  with 
excellent  effect,  thus : — 
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Plate  XXVII.  is  a  design  for  a  sum- 
mer and  autumn  flower-garden,  planted 
in  the  grouping  manner.  Only  one-half 
of  the  design  is  shown.  In  the  centre 
circle  a  fountain  should  be  placed,  with  a 
basin  margined  with  polished  ashlar,  the 
sides  of  which  should  rise  from  9  to  12 
inches  above  the  level  of  the  turf.  The 
long,  narrow,  scarlet  scroll-like  borders 
radiating  from  the  centre  we  would  plant 
with  scarlet  geraniums,  pegged  closely 
down,  as  also  the  scarlet  middle  bed  in 
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those  radiating  from  the  comer  circles ; 
and  the  two  triangular  ones  at  the  two 
opposite  comers,  as  well  as  the  large  circles 
forming  the  base  of  the  radiating  figui'es, 
we  woidd  sow  with  white  candytuft,  or  any 
similar  white  flower.  The  four  small  blue 
circles  nearest  the  centre  we  would  plant 
with  Salvia  patens — as  near  the  centre 
of  the  design  the  colours  should  be  the 
most  intense.  The  small  yellow  beds 
nearest  these  small  circles  should  be  sown 
with  Lagthenia  Califomica,  while  the  large- 
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lobed  yellow  figures  should  be  planted 
with  Calceolaria  ampUxicaule,  The  outside 
marginal  border,  if  exceeding  3  feet  in 
breadth,  may  be  planted  with  any  other 
good  light-yellow  calceolaria,  pegged 
closely  down  ;  but  if  narrower  than  that, 
it  may  be  sown  with  Lasthenia  Califomieay 
or,  as  a  marginal  line,  with  Oxyura  chry- 
santhemoides,  the  white  eye  softening  down 
the  colour  towards  the  extremity  of  the 
parterre;  the  centre  planted  with  rose- 
coloured  verbenas ;  and  the  outer  line  of 
aU  may  be  sown  with  mignonette,  or 
planted  with  pure  white  verbenas.  The 
small  circles  around  the  margin  may  be 
furnished  with  a  vase  each,  and  sown 
with  any  pure  white  plant,  such  as  white 
rocket  candytuft ;  or,  if  there  are  no  vases, 
the  beds  may  be  sown  with  the  same. 
White  should  occupy  the  triangular  and 
circular  beds  of  the  four  comers,  as  also 
the  angular  ones  at  the  hose  of  the  lobed 
yellow  beds.  Yellow,  blue,  and  red,  the 
three  primary  colours,  will  make  a  good 
marginal  border,  and  the  plants  used  may 
be  scarlet  verbena,  Nemopkilla  insiffnis, 
and  Lasthenia  Califomica,  or  plants  of 
like  dwarf  growth  and  distinctness  of  co- 
lour. The  yellow  beds  in  the  radiating 
ones  may  be  Eschscholtzia  Cali/omica, 
and  the  blue  beds  next  them,  Nemophilla 
inHgnisy  or  any  of  the  medium-growing 
blue  lobelias.  The  purple  beds  around  the 
vase-like  figure  may  be  sown  with  purple 
candytuft,  or  planted  with  any  of  the 
abundant  flowering  purple  verbenas.  The 
vase-like  figure  is  divided  into  two  parts 
by  a  narrow  border  of  grass — ^the  inner 
portion  sown  with  white  rocket  candy- 
tuft ;  the  outer  planted  with  Salvia  patens, 
or  sown  with  Brachycome  iberidifolia. 
There  are  many  other  flowers  of  the  same 
colours,  and  of  similar  habits,  that  may  be 
substituted  for  any  or  all  of  these ;  but 
with  such  a  collection,  and  arranged  as 
in  our  plate,  the  eye  will  rest  upon  the 
whole  with  satisfaction. 

If  this  garden  be  upon  a  large  scale,  it 
will  be  most  effective  if  cut  out  entirely 
on  grass ;  but  if  of  a  smaU  size,  the  bor- 
ders had  better  be  enclosed  with  dwarf 
box-edgings,  and  the  space  gravelled  be- 
tween; and  if  of  an  intermediate  size — 
that  is,  when  the  gravel  would  too  much 
preponderate— let  the  borders  be  mar- 
gined around  with  turf  verges  from  1  to 
2  feet  in  breadth,  and  the  remaining  space 


be  covered  with  gravel.  In  either  of  the 
latter  cases  the  white  in  the  vase-like 
figure  should  be  separated  from  the  blue 
next  to  it  by  a  margin  of  grass,  and  the 
spaces  between  the  very  small  yellow  beds 
should  be  of  grass  also,  as,  if  the  ground 
be  gravel  and  box-edging  only,  there 
would  be  a  deficiency  of  green  in  the 
composition.  It  will  be  observed  that 
the  most  intense  colours — namely,  scar- 
let and  blue — are  here  kept  towards  the 
centre  of  the  piece ;  while  the  more  sub- 
dued tints— rose,  yellow,  and  lastly,  white 
— form  the  margin. 

There  is  as  much  difficulty,  and  per- 
haps more,  in  planting  a  flower-garden  so 
that  the  effect  shall  be  pleasing,  as  there 
is  in  painting  a  landscape  upon  canvass; 
not  that  either  the  painter  or  the  planter 
may  be  deficient  in  taste,  or  ignorant  of 
the  harmonious  arrangement  of  the  mate- 
rials each  has  to  work  with,  but  the  diffi- 
culty is  in  producing  a  subject  that  shall 
be  alike  pleasing  to  all.  Indeed,  this  is  a 
point  that  no  man  need  expect  to  arrive 
at  until  the  taste  of  those  who  view  his 
performance  be  exactly  assimilated  to  his 
own.  If  there  is  a  rule  that  can  be  laid 
down  in  regard  to  the  proportions  of 
colour  employed  in  a  flower-garden,  we 
think  it  is  that  proportion  that  is  pointed 
out  to  us  by  Nature.  And  the  nearer  our 
aiTangements  in  the  disposal  of  those  pro- 
portions are  to  hers,  so  far  as  regards  a 
garden  in  the  natural  or  picturesque 
style,  the  nearer  will  we  be  to  perfection. 
In  a  geometrical  garden,  so  far  as  natural 
arrangement  of  colour  goes,  the  case  is 
different.  The  proportions  of  the  colours 
may  be  the  same  as  in  nature,  but  their 
arrangement  may  be  as  formal  and  as 
striking  as  the  forms  of  the  compartments 
they  occupy  themselves  are.  It  is,  no 
doubt,  desirable  to  place  the  complement- 
ary colours  as  near  as  can  be  together ;  but, 
in  doing  this,  we  have  the  habit  of  the  plant, 
its  time  of  flowering,  and  its  duration  in 
flower,  to  take  along  with  us ; — for,  to  pro- 
duce anything  like  a  perfect  whole,  they 
must  flower  at  the  same  time,  continue 
in  flower  for  the  same  period,  and  all  be  of 
consistent  habit.  The  complementary 
colour  of  red  is  green;  of  orange,  blue; 
of  yellow,  violet ;  consequently  blue  and 
orange  coloured  flowers,  yellow  and  violet 
ones,  may  be  placed  together.  When  Uie 
colours  do  not  agree,  the  interposition  of 
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white  flowers  or  green  margins  of  grass 
often  restores  harmony.  All  that  can  be 
attempted  in  the  harmonious  arrange- 
ment  of  flowers  in  a  parterre,  is  an  ap- 
proximation to,  and  not  a  perfection  of, 
the  principle;  for  the  materials  at  the 
disposal  of  the  gardener  are  much  less 
subservient  to  his  will  than  the  colours 
in  the  hands  of  a  painter. 

We  have  given  in  Plate  XXVIII.  an- 
other specimen  showmg  an  arrangement 
of  colours,  employing  only  the  three  pri- 
mary ones — red,  yellow,  and  blue— as 
principals;  using  die  neutral  tints,  brown 
and  white,  only  as  secondaries  where  two 
of  the  primary  colours  approximate  to- 
gether. Other  neutrals,  however,  might 
be  substituted  for  brown  and  white  with 
equal  propriety. 

In  regard  to  grouping,  small  beds 
should  be  filled  with  one  colour  only, 
while  larger  beds  may  contain  three  or 
more; — and  these  should  be  arranged  in 
parallel  stripes  like  a  ribbon,  as  shown  in 
the  marginsJ  beds ;  or  in  concentric  circles 
of  unequal  breadths,  as  in  the  centre  bed; 
or  in  three  or  more  segments,  as  in  the 
smaller  circles.  This  latter  division  into 
three  can  only  be  happily  employed  when 
the  bed  is  rather  small,  say  not  exceeding 
3  or  4  feet  in  diameter :  if  larger,  it  will 
be  better  to  divide  them  into  six  or 
nine  segments  or  parts,  with  probably  a 
centre  of  some  neutral  colour — as  white, 
brown,  &a 

Large  circles  will  always  look  best 
when  the  colours  are  arranged  in  con- 
centric lines,  as  shown  in  the  large  circle 
in  the  centime  of  our  figure,  and  two  of  the 
smaller  ones  at  the  sides,  care  being  taken 
that  the  tallest  plants  occupy  the  centre 
of  the  bed.  In  the  case  before  us,  white 
might  be  substituted  for  brown  at  the 
base  of  the  shell-pattern,  and  either  may 
be  extended  (providing  the  figure  be  not 
too  large)  to  the  fuU  extent  of  the  two 
lower  lobes  of  the  figiure  shown  at  present 
red.  The  blue  in  the  centre  lobe  as  at 
present  should  then  be  transferred  to  one 
of  the  yellows,  and  a  red  colour  substi- 
tuted for  it,  leaving  the  figure  thus :  The 
three  primary  colours,  yellow,  blue,  and 
red,  forming  the  three  middle  lobes;  while 


the  two  under  lobes,  and  the  base  from 
which  they  all  proceed,  is  of  a  white  co- 
lour. 

In  the  concentric  lines  of  colour,  as 
well  as  in  longitudinal  parallelograms, 
the  breadth  of  each  colour  should  bear  a 
proportion  to  the  breadth  of  the  bed,  the 
length  being  immaterial.  Thus  a  circle 
20  feet  in  diameter  might  have  a  centre 
of  white,  or  any  other  neutral  tint,  7  feet 
across,  followed  by  a  yellow  zone  6  feet 
broad,  next  by  a  blue  5  feet,  and  last,  by 
a  red  2  feet  in  width.  The  same  rule 
applies  to  ovals  or  figm'es  of  a  longi- 
tudinal form. 

Arrangements  of  this  form  are  the 
most  striking  at  first  sight,  and  are 
probably  the  best  when  the  parterre  is  to 
be  seen  from  a  distance  above  it  It  is 
also  the  most  frequently  adopted  in  what 
may  be  called  the  grouping  system.  It 
is  also  the  most  easily  effected. 

The  harmonious  arrangement  of  colours 
in  small  parterres  is  a  far  more  intricate 
and  difficult  subject,  often  attempted,  but 
seldom  satisfactorily  accomplished.  This 
arrangement  of  colours  is  best  eflected  iu 
large  beds,  where  the  various  tints  can  be 
blended  together  in  their  just  proportions, 
which  can  seldom  be  effected  in  small 
parterres,  particularly  if  very  narrow. 

In  this  example,  margius  of  green  grass 
surround  the  groups,  which,  if  the  garden 
be  upon  a  large  scale,  should  not  be  less 
than  2  feet  in  breadth,  the  intermediate 
space  being  covered  with  gravel.  If  the 
garden  be  small,  box-edgings  should  be 
used  instead  of  verges ;  but  they  should 
not  be  less  than  3  inches  in  thickness,  and 
cut  quite  flat  on  the  top,  because  green  is 
wanted  to  subdue  the  colour  of  the  gra- 
vel, whatever  it  may  be. 

In  neither  of  our  coloured  Plates  have 
we  attempted  to  exhibit  colours  exactly 
according  to  the  formula  laid  down  by 
painters ;  for,  indeed,  this  would  be  a  diffi- 
cult task,  seeing  how  greatly  at  variance 
they  are  with  one  another;  and  because 
we  are  convinced,  also,  that  had  we  done 
so,  however  well  their  arrangement  might 
have  appeared  on  paper,  they  would  have 
produced  a  very  different  effect  upon  the 
ground. 
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§  1. — THEIR  GENERAL  ARRANGE- 
MENT, &a 

The  geometric  style  is  not  only  the  most 
ancient^  but  also  the  most  capable  of  pro- 
ducing, within  a  given  space,  far  more 
grand  and  magnificent  effects  than  any 
other.  It  admits  of  a  greater  profusion 
of  richly  sculptured  and  highly  artistical 
decorations;  and  the  materials  used  by 
the  artist  in  his  imitations  are  different 
in  some  medium  from  those  that  are  pre- 
sented by  nature,  by  a  combination  of 
which  he  is  enabled  to  produce  something 
which  did  not  before  exist  This  style 
commences,  in  all  countries  into  which  it 
has  been  introduced,  with  the  civilisation 
of  man;  whereas  the  natural  style  has 
only  arisen  as  the  whole  countiy  became 
more  or  less  geometrically  laid  out,  by 
being  subdivided  by  straight  lines  of 
fences,  hedgerows,  canals,  and  roads, 
where  natural  obstructions  did  not  arise 
to  prevent  their  being  carried  in  straight 
lines  also.  While  in  a  country  abounding 
with  natural  scenery  on  all  sides,  the 
natural  style  could  not  possibly  occur  to 
the  imagination  of  man — he  being,  as  he 
is  described,  an  imitative  animal — and  as 
it  is  admitted  that  all  the  "productions 
of  the  fine  arts  are  arts  of  imagination,  and 
differ  from  those  of  the  common  arts,  or  of 
those  which  do  not  address  themselves  to 
the  imagination,  in  imitating  things  in  a 
different  medium  from  that  in  which  they 
actually  exist  in  nature.  Thus  the  imita- 
tion of  a  landscape  by  a  painter  on  canvass 
is  a  work  of  imagination,  and  the  produc- 
tion ranks  as  one  of  the  fine  arts ;  while 
to  imitate  it  in  the  actual  materials  of 
nature  —  such  as  ground,  wood,  water, 
rocks,  &c, — requires  no  imagination,  but 


mere  mechanical  imitation  ;  and  conse- 
quently the  subject  produced  haa  no  more 
claim  to  be  considered  as  belonging  to  the 
fine  arts,  than  an  artificial  flower  made  of 
silk,  wax,  or  paper,  and  so  correcUy 
coloured  as  to  be  almost  mistaken  for 
nature." — London's  Review  of  M.  Qyatre- 
mere  de  Quiney  on  the  Nature,  the  End,  and 
the  Means  of  Imitation  in  the  Fine  Arts. 

We  have  elsewhere  stated  that  the 
Italian  style  is  a  species,  so  to  speak,  of 
the  geometrical,  and,  when  carried  out 
to  its  fullest  and  grandest  extent,  is  per- 
haps the  most  imposing  of  all.  The 
emotions  produced  on  the  mind  of  Sir 
Uvedale  Price,  on  visiting  the  gardens  of 
Italy,  (although  then,  as  now,  greatly 
fallen  into  decay,)  are  thus  expree»ed  by 
him  :  "  Many  years  have  elapsed  since  I 
was  in  Italy,  but  the  impression  which 
the  gardens  of  some  of  the  villais  near 
Rome  made  upon  me  is  by  no  means 
effaced  I  remember  the  rich  and  magni- 
ficent effects  of  balustrades,  fountains, 
marble  basins,  and  statues,  blocks  of 
ancient  ruins,  with  the  remains  of  sculp- 
ture, the  whole  mixed  with  pines  and 
cypresses.  I  remember  also  their  effect, 
both  as  an  accompaniment  to  the  archi- 
tecture, and  as  a  foreground  to  the  di£- 
tance»  These  old  gardens  were  laid  out 
formally — ^that  is,  with  symmetry  and 
regularity,  for  they  were  to  accompany 
what  was  regular  and  symmetricaL  Hiey 
were  full  of  decorations,  for  they  were  to 
accompany  what  was  highly  ornamental ; 
and  their  decorations,  in  order  that  they 
might  accord  with  those  of  the  mansioD, 
partook  of  sculpture  and  architecture. 

"  Those  who  admire  undisguised  sym- 
metry, when  allied  with  the  splendour  and 
magnificence  of  art,  will  be  most  pleased 
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with  such  gardens  when  kept  up  accord- 
ing to  their  original  design.     Those,  on 
the  other  hand,  who  may  wish   for  an 
addition  of  more  varied  and  picturesque 
circumstances,  will  find  them  in  many  of 
those  old  gardens,  wherever  thej  have 
been  neglected;  for  the  same  causes  which 
give  a  picturesque  character  to  buildings, 
give  it  also  to  architectural  gardens."    It 
has  been  the  fashion  of  late  years  to  con- 
demn the  ancient  or  geometrical  style, 
and  to  laud  and  hold  up  the  natural  or 
English  style  as  the  beau-ideal  of  perfec- 
tiouy    The  former  has  been  almost  rooted 
outy  that  the  latter  might  be  introduced 
in  its  stead ;  and  this  too  often  without 
di|e  consideration  as  to  local  circumstances 
wkd  situation.     If  landscape  gardening 
Ve  really  an  imitative  art,  the  productions 
,^f  the  artist  will  be  most  effective  where 
there  is  a  striking  contrast  between  his 
production  and  that  of  the  natural  scenery 
which  surrounds  it     Hence  Chatsworth, 
with  its  splendid  palace  and  rich  Italian 
and  geometric  gardens,  is  well  placed, 
because  it  has  the  wildest  natural  scenery 
in  its  vicinity,  which  acts  as  a  foil  or 
contrast  to  it ;  whereas,  had  the  mansion 
been  devoid  of  architectural  pretensions, 
and  the  grounds  laid  out  in  the  natural 
style,  that  contrast  would  have  been  want- 
ing, and  all  the  power  of  man  would  have 
only  produced  an  imitation,  when  com- 
pared with  that  of  nature  around  him, 
truly  puerile  and  ridiculous.    For,  as  Qua- 
tremere  de  Quincy  observes,  the  avowed 
object  of  modem  landscape-gardening  is 
merely  an  imitation  of  nature,  in  nature's 
own  materials.    It  attempts  nothing  more 
than  the  repetition  of  what  already  exists ; 
whereas,  in  the  ancient  or  geometric  style, 
nature  is  not  represented  in  a  fac-simile 
manner ;  ground,  wood,   and  water,  the 
three  natural  elements  of  the  art,  all  un- 
dergo a  kind  of  polish  or  remodelling  by 
the  artist's  hand,  which  removes  his  pro- 
duction &rther  from  nature  than  those  of 
the  modem  style,  and  thus  elevates  the 
former  above  the  latter,  and  ranks  it>  to  a 
certain  extent,  as  a  branch  of  the  fine  arts. 
Gilpin,  one  of  our  best  landscapoTgar- 
deners,  in  speaking  of  the  Gothic  innova- 
tion upon  the  geometrical  style,  remarks 
— "  The  modem  system  throws  down  the 
walls,  terraces,  steps,  and  balustrades  at 
"  one  fell  sweep,'*  and  exposes  every  recess 
of  retirement,  every  nook  of  comfort,  to 


the  blast,  and  to  the  public  gaze;  the 
approach  invades  the  precincts  of  the 
garden,  which  now,  in  spotty  distinctness, 
is  spread  over  a  space  cleared  of  every 
vestige  of  intricacy  and  repose,  while  a 
sunk  fence  excludes  the  cattle  from  that 
lawn  which  is  apparetaly  open  to  them, 
or  the  flimsy  barrier  of  an  iron  hurdle 
is  attached  to  a  building  whose  ivyed 
battlements  have  witnessed  the  lapse  of 
ages.  What  compensation,  then,  does  the 
modem  system  offer  for  the  destruction 
of  all  comfort  1 "  And  Sir  Uvedale  Price, 
who  was  himself  one  of  the  reformers,  and 
played  his  part  in  bringing  about  the  new 
system,  admits  his  error  in  haTing  sacri- 
ficed  an  old  garden,  in  his  over  zeal,  and 
lived  to  write  his  own  confession  of  the 
barbarous  act  "  I  may  perhaps,"  he  says, 
"  have  spoken  more  feelingly  on  this  sub- 
ject, from  having  done  myself  what  I  do 
condemn  in  others — destroyed  an  old- 
fashioned  garden.  I  have  long  regretted 
its  destruction.  I  destroyed  it,  not  from 
disliking  it;  on  the  contrary,  it  was  a 
sacrifice  I  made,  against  my  own  sensa- 
tions, to  the  prevailing  opinion." 

"  No  scenery,  or  object  of  any  kind,  can 
be  prized  by  human  nature,  without  re- 
ference to  some  ideas  associated  in  the 
mind.  Natural  scenery,  however  beautiful, 
where  it  is  the  only  scenery  of  a  country, 
can  never  be  admired  by  the  inhabitants 
as  such,  without  reference  to  some  ideas 
already  existing  in  their  minds,  and  which 
they  may  have  obtained  from  reading, 
or  from  studying  the  art  of  sketching 
landscapes.  A  country  wholly  composed 
of  natural  scenery,  can  never  exhibit  those 
great  contrasts  produced  by  art,  which  are 
found  in  a  country  where  natural  scenery 
prevails,  and  artificial  scenery  is  only 
occasionally  met  with ;  or  in  one  where 
artificial  scenery  abounds,  and  natural 
scenery  is  of  rare  occurrence.  The  scenery 
which  is  comparatively  rare,  in  either  case, 
whether  natural  or  artificial,  will  be  con- 
sidered as  the  most  beautiful,  and  as  indi- 
cating wealth  and  refinement  in  those 
who  possess  it  It  thus  appears  that  the 
claim,  both  of  the  ancient  and  modern 
styles,  to  be  reckoned  as  fine  arts,  is 
entirely  ielativ&-not  depending  on  any 
quality  of  their  own,  but  on  their  scarcity 
or  abundance,  relatively  to  the  general 
surface  of  the  country  in  which  they  exist 

*'  It  has  been  observed  that,  of  the  two 
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styles,  that  which  has  the  greatest  claim 
to  be  considered  a  fine  art  is  the  geome- 
tric manner ;  but  the  natural  style  has 
also  certain  claims,  which  it  would  be 
unfair  not  to  notice.  The  chief  of  these 
is  the  power  of  selection  possessed  by  the 
artist,  who  may  imitate  scenery  of  a  kind 
not  to  be  met  with  in  a  given  locality, 
and  hence,  to  a  certain  extent,  produce 
Icmdscapes  which  could  not  be  confounded 
with  the  common  landscapes  of  the  coun- 
try. If  he  carried  this  so  far  as  to  intro- 
duce only  exotic  trees  and  shrubs,  and  at 
the  same  time  to  make  every  part  of  the 
scenes  he  produced  by  art  in  such  a  man- 
ner as  that,  while  they  resemble  nature, 
they  could  never  be  mistaken  for  fortui- 
tous productions,  he  will  have  gone  as 
far  towards  rendering  landscape-garden- 
ing a  fine  art,  as  the  nature  of  things  ren- 
ders it  possible  to  do." — Loudon. 

Sir  Thomas  Dick  Lauder,  in  the  intro- 
ductory observations  to  his  edition  of 
"Price  on  the  Picturesque,"  remarks — 
"  It  was  natural  that,  in  the  infancy  of 
society,  when  art  was  first  cultivated,  and 
the  attention  of  mankind  was  first  directed 
to  works  of  design,  such  forms  would  be 
selected  for  those  arts  which  were  intend- 
ed to  please,  as  were  capable  of  most 
strongly  expressing  the  design  or  skill  of 
the  artist"  Again,  Mr  Alison  says — 
"When  men  first  began  to  consider  a 
garden  as  a  subject  capable  of  beauty,  or 
of  bestowing  any  distinction  on  its  pos- 
sessor, it  was  natural  that  they  should 
render  its  form  as  dififerent  as  possible 
from  that  of  the  country  around  it ;  and 
to  mark  to  the  spectator,  as  strongly  as 
they  9ould,  both  the  design  and  the  la- 
bour they  had  bestowed  upon  it.  Irre- 
gular forms,  however  convenient  or 
agreeable,  might  still  be  the  production 
of  nature ;  but  forms  perfectly  regular, 
and  divisions  completely  uniform,  imme- 
diately excited  the  belief  of  design,  and, 
with  this  belief,  all  the  admiration  which 
follows  the  employment  of  skill,  or  even 
of  expense.  That  this  principle  would 
uatundly  lead  the  first  artists  in  garden- 
ing to  the  production  of  uniformity,  may 
easily  be  conceived,  as  even  at  present, 
when  so  different  a  system  of  gardening 
prevails,  the  common  people  universally 
follow  the  first  system. 

"As   gardens,  however,  are    both  a 
costly  and  permanent  subject,  and  are 


consequently  less  liable  to  the  influence 
of  fashion,  this  taste  would  not  easily  be 
altered,  and  the  principal  improvements 
which  they  would  receive  would  consist 
rather  in  the  greater  employment  of  uni- 
formity and  expense  than  in  the  intro- 
duction of  any  new  design.  The  whole 
history  of  antiquity,  accordingly,  contains 
not,  I  believe,  a  single  instance  where 
this  character  was  deviated  from  in  a 
spot  considered  solely  as  a  garden ;  and 
till  within  this  century,  and  in  this 
country,  it  seems  not  anywhere  to  have 
been  imagined  that  a  garden  was  capable 
of  any  other  beauty  than  what  might 
arise  from  utility,  and  from  the  display 
of  art  and  design." 

The  same  authority  says — "  A  garden  is 
a  spot  surrounding,  or  contiguous  to,  a 
house,  and  cultivated  for  the  convenience 
or  pleasure  of  the  family.  When  men 
first  began  to  ornament  such  a  spot,  it 
was  natural  that  they  should  do  with  it 
as  they  did  with  the  house  to  which  it 
was  subordinate — ^viz.,  by  giving  it  every 
possible  appearance  of  uniformity,  to 
show  that  they  had  bestowed  labour  and 
expense  on  the  improvement  of  it  In 
the  countries  that  were  most  proper  for 
gardening,  in  those  distinguished  by  a  fine 
climate  and  beautiful  scenery,  this  labour 
and  expense  could,  in  &ct,  be  expressed 
in  no  other  way  than  by  the  production 
of  such  uniformity.  To  imitate  the 
beauty  of  natiire  in  the  small  scale  of  a 
garden,  would  have  been  ridiculous  in  a 
country  where  this  beauty  was  to  be 
found  upon  the  great  scale  of  natura ;  and 
for  what  purpose  should  they  bestow 
labour  or  expense,  for  which  every  man 
expects  credit,  in  creating  a  scene  which, 
as  it  could  be  little  superior  to  the  gene- 
ral scenery  around  them,  could  conse- 
quently but  partially  communicate  to  the 
spectator  the  belief  of  this  labour  or  this 
expense  having  been  bestowed.  The 
beauty  of  landscape  nature  has  sufficiently 
provided.  The  beauty,  therefore,  that 
was  left  for  man  to  ci*eate,  was  the  beauty 
of  convenience  or  magnificence,  both  of 
them  dependent  on  the  employment  of 
art  and  expense,  and  both  of  them  best 
expressed  by  such  forms  as  immediately 
signified  the  employment  of  such  means." 
In  forming  a  general  comparison  be- 
tween the  ancient  or  geometrical^  and  the 
modern  or  English  gardens^  Mr  Knight 
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says,  ''It  appears  that  what  constitutes 
the  chief  excellence  of  the  old  garden,  is 
richness  of  decoration  and  effect,  and  an 
agreement  with  the  same  qualities  in 
architecture  as  the  mansion :  its  defects 
are  stifihess  and  formality.  The  excel- 
lences of  the  modem  garden  are  verdure, 
undulation  of  ground,  diversity  of  plants, 
and  a  more  varied  and  natural  disposition 
of  them  than  had  hitherto  been  practised ; 
its  defects,  when  considered  as  accom- 
panying architecture,  a  uniformity  of 
character  too  nearly  approaching  nature ; 
when  considered  as  improved  natural 
scenery,  a  want  of  that  playful  variety  of 
outline,  by  which  beautiful  scenes  in 
nature  are  eminently  distinsniished." 

A  departure  fronfthe  rich  and  artistic 
Italian  style,  which  had  arrived  at  great 
perfection  towards  the  end  of  the  seven- 
teenth century,  was  forced  on  this 
country,  strange  enough  to  say,  soon 
afterwards,  by  a  set  of  political,  poetical, 
and  self-interested  agitators,  who,  tdthough 
vain  enough  to  become  partisans  in  the 
general  demolition,  had  not  sufficient 
talent  of  themselves  to  construct  a  sub- 
stitute, but  borrowed  the  ideas  of  their 
£Edse  conceptions  from  the  Chinese.  A 
love  of  gardening,  as  an  art  of  design  and 
taste,  must  have  been  at  a  low  ebb  about 
this  period ;  and  it  is  not  improbable  that 
the  difference  in  the  expense  of  construct- 
ing an  Italian  garden,  and  that  of  one  in 
what  has  been  called  the  modem,  or 
English  style,  might  have  had  its  share 
in  this  crusade,  because  it  suited  the 
poverty  and  declining  taste  of  the  times. 

Some,  indeed,  have  gone  so  far  as  to 
assert  that  we  even  had  not  the  meiit  of 
either  borrowing  or  inventing  it.  Mala- 
came,  an  Italian  author  of  credit^  claims 
the  invention  of  what  is  now  called  an 
English  garden  for  Charles  Imanuel,  first 
Duke  of  Savoy,  about  the  end  of  the 
sixteenth  century.  Warton  and  Eustace 
are  of  opinion  that  the  duke's  English 
garden  at  Padua  gave  an  idea  of  an 
English  garden  prior  to  that  contained  in 
the  description  of  Paradise  by  Milton  the 
poet)  who,  by  the  way,  has  also  been 
brought  forward  as  a  claimant  of  this 
invention.  Gabriel  Thouin,  a  name  well 
known  in  horticultural  literature,  says 
that  the  artist  Dufresnoy  gave  a  model  of 
a  garden  in  the  natural  style  so  early  as 
the  commencement  of  the  last  century. 


Boettinger  even  carries  us  back  for  the 
original  idea  to  the  description  of  the 
grotto  of  Calypso  by  Homer,  the  vale  of 
Tempo  by  ^han,  and  that  of  Vaucluse 
by  Petrarch. 

In  discussing,  however,  this  subject,  we 
may  remark  that  the  advocates,  both 
for  the  modem,  or  English,  and  for  the 
picturesque  style,  do  not  confine  them- 
selves entirely  to  the  grounds  in  proximity 
with  the  mansion,  but  include  within 
their  range  of  fancy  the  whole  domain, 
and  much  of  the  surrounding  country ; 
so  far,  indeed,  particularly  in  the  latter 
style,  that  it  is  difficult  to  say  where  their 
garden  begins,  or  where  it  terminates. 
Sir  Uvedale  Price,  in  Essays  on  the  Pic- 
turesque, remarks — "  What  appears  to  me 
the  great  defect  of  modem  gardening,  in 
the  confined  sense,  is  exactly  what  has 
given  them  their  greatest  reputation — an 
affectation  of  simplicity,  of  mere  nature 
— a  desire  of  banishing  ail  embellishments 
of  art,  where  art  ought  to  be  employed, 
and  even  in  some  degree  displayed." 
Taking  gardening,  therefore,  in  the  con- 
fined  sense  above  alluded  to,  we  can  see 
no  real  association  between  a  fine  man- 
sion,  and  even  the  best  imitations  of 
nature  artificially  created  around  its  very 
walls.  Wherever  architecture,  even  of 
the  simplest  kind,  is  employed  in  the 
dwellings  of  man,  art  must  be  manifest ; 
and  all  artificial  objects  may  certainly 
admit,  and  in  many  instances  require,  the 
accompaniments  of  art.  The  more  mag- 
nificent the  mansion,  and  the  richer  it  is 
in  architectural  details,  the  more  sym- 
metrical and  highly  adorned  with  works 
of  art  the  garden  around  it  should  be. 

Every  residence  of  dignity  or  of  archi- 
tectural pretensions  requires  accompani- 
ments of  a  decorative  and  substantial 
character,  in  conformity  with  the  magni- 
tude of  the  design.  Terraces,  steps, 
balustrades,  vases,  fountains,  and  other 
architectural  embellishments  are  a  neces- 
sary and  universal  auxiliary  to  such 
mansions.  Repose  and  security,  as  well 
as  every  principle  of  good  taste,  demand 
that  those  should  be  effectually  and  dis- 
tinctly protected  by  an  architectural  or- 
namental parapet  wall.  The  line  of 
demarcation  should  be  unequivocally 
defined.  And  Gilpin,  on  the  same  sub- 
ject, says — "  I  tliink  it  agreeable  to  good 
taste  that  a  Grecian,  Italian,  or  any  other 
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pile  of  sufficient  character  or  magnitude, 
should  be  separated  from  the  park  or 
pasture  by  a  wall.  In  cases  where  this 
accompaniment  is  not  requisite,  or  cannot 
well  be  applied,  I  prefer  a  more  solid 
fence  to  a  flimsy  one ;  and  a  sunk  fence, 
I  hold,"  he  continues,  "to  be  totally 
irreconcilable  to  a  shadow  of  taste." 

This  style  of  gardening  is  that  in  which 
the  shape  of  the  ground,  of  the  beds,  of 
the  walks,  and  even  of  the  shrubs,  is 
regular  or  symmetrical,  such  as  may 
be  formed  on  paper  by  a  rule  and  com- 
pass. The  ground,  if  originally  flat, 
is  reduced  to  a  general  level  surface, 
over  which  the  beds  or  borders  are  distri- 
buted so  as  to  form  figures  either  simply 
regular — such  as  squares  and  parallelo< 
grams — ^repeated  one  after  another,  or 
squares  and  parallelograms,  and  circles 
and  ovals,  or  other  curvilinear  figures,  so 
arranged  as  to  be  symmetrical;  Uiat  is  to 
say,  tjiat  one-half  of  the  figure  formed  by 
the  whole  shall  correspond  with  the 
other  half.  When  the  surfece  is  natu- 
rally irregular,  or  on  a  slope,  it  is  thrown 
into  different  levels,  which  are  joined  by 
steep  slopes,  called  terraces,  generally 
covered  with  turf,  and  ascended  and 
descended  by  stone  steps.*'  Here  differing 
from  the  terrace  or  architectural  style,  by 
the  absence  of  parapet  walls,  &o,  "  Each 
of  the  levels  is  laid  out  either  regularly 
or  symmetrically,  in  the  same  manner  as 
if  the  whole  were  only  one  bed ;  but  the 
figures  are,  of  course,  smaller.  Small 
trees,  or  evergreen  shrubs,,  are  distributed 
among  the  figures,  and  especially  on  each 
side  of  the  main  walks ;  and  these  trees 
and  shrubs  ought,  in  strict  accordance 
with  the  style,  to  be  cut  or  clipped  into 
regular  shapes.  In  modem  practice  this 
is  generally  neglected ;  and  its  omission 
is  a  defect,  for  cut  trees  are  as  essential 
to  the  geometric  style,  as  having  the 
ground  cut  or  shaped  into  artificial  sur- 
faces."— Ladies*  Companion  to  the  Flotpet^- 
Qarden, 

The  cutting  here  meant  does  not  ex- 
tend to  the  vagaries  of  the  tonsile  style 
in  its  extreme  points,  for  vegetable  men, 
monkeys,  or  peacocks,  are  not  to  be 
thought  of;  but  globose-headed  trees,  or 
those  of  a  conical  or  pyramidal  form,  only 
are  tolerated ;  and  where  the  cypress  will 
thrive,  and  if  a  little  care  is  taken  in 
training    the    Irish    yew,    or    Swedisli 


juniper,  the  two  last  will  be  attained 
without  much  artificial  eflbrt  As  l^e 
orange  will  not  stand  our  climate,  Poi^ 
tugal  laurels,  trained  to  single  stems  and 
globose  heads,  are  very  properly  used  as 
a  substitute;  and  these  are  in  general 
planted  in  lines  by  the  sides  of  the  prin- 
cipal walks,  or  in  the  centre  of  patches  of 
grass,  gravel,  ko. 

The  French  style  of  laying  out  flower- 
gardens  is  a  modification  of  the  Italian, 
and  was  established  by  Le  Notre  during 
the  reign  of  Louis  XIV.  The  great  aim 
of  the  French  artist  was  to  display  forms, 
and  lines,  and  intricate  embroidered 
figures,  requiring  great  skill  in  transfer- 
ring them  from  the  plan  to  the  ground. 
They  were  originally  less  intended  for 
growing  plants  in  them,  than  to  show  the 
general  design  of  the  figures.  Modem 
improvements  in  planting  flower-gardens, 
aided  by  the  greater  amount  of  proper  ma- 
terials, arising  from  the  introduction  of  so 
many  new  plants,  have  nearly  overturned 
that  taste,  and  now  we  find  the  most  intri- 
cate embroidered  parterres  planted,  and 
the  colours  of  the  flowers  made  to  produce 
the  eflect  which  former  artists  coiild  only 
imperfectly  show,  by  employing  sand, 
earth,  <S^c.,  of  various  shades.  The  num- 
ber of  plants  with  which  our  gardens  are 
now  stored  supplies  us  also  with  those  of 
proper  heights  and  habits.  It  will  readily 
be  understood,  that  for  this  style  of  par- 
terre the  plants  must  be  chosen,  in  height, 
in  proportion  to  the  size  of  the  figure. 
Plants  of  the  most  procumbent  habit, 
and  producing  the  greatest  quantity 
of  flowers,  are  to  be  preferred.  The 
flatness  of  the  surface  is  to  be  relieved  by 
statuary,  vases,  fastigiate  growing  shmbs, 
(such  as  the  upright  cypress,)  or  by 
globose-headed  oranges  in  vases,  or  their 
substitute,  Portugal  laurels,  trained  to  a 
single  stem,  and  their  heads  closely 
pruned. 

The  French  parterre,  with  its  scrolls  of 
box,  and  its  smaller  beds  covered  with 
various-coloured  sand,  presented  much 
the  same  appearance  in  winter  as  it  did 
in  summer,  and  was  thus  more  permanent 
in  its  effect  This,  however,  to  a  great 
extent,  is  now  considerably  modified  by 
planting  low-growing  flowering  plants  for 
a  summer  covering,  having  recourse  to 
the  sand,  in  many  cases,  only  before  the 
plants  are  established  in  spring,  and  after 
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thcv  have  ceased  to  flourish  in  autumn. 
The  arabesques  or  scroll-work  of  box 
must,  however,  remain  the  same.  Our 
present  mode  of  furnishing  such  parterres 
is  to  produce  effect  during  three  or  four 
months  only,  whereas,  according  to  the 
original  design,  they  remain  permanently 
the  same.  Notwitiistanding  the  ridicule 
that  has  been  attempted  to  be  cast  on 
this  style  of  gardening,  there  is  an  agree- 
able association  between  it,  as  exemplified 
in  some  of  our  largest  and  best  gardens, 
and  the  parterres  of  summer  flowering 
plants  with  which  it  is  brought  in  contrast. 
This  is  strikingly  exemplified  at  Drum- 
lanrig  Castle,  and  elsewhere,  where  both 
modes  are  carried  out  upon  an  extensive 
scale.  The  little  flower-garden  on  the 
east  front  of  Newbattle  Abbey  furnishes  a 
good  example  of  embroidered  scroll-work 
brought  into  contact  with  beds  of  flowers. 

The  French  term  parterre  is  derived, 
according  to  James,  in  his  now  rare 
translation  of  Le  Sieur  Alexander  le 
Blond's  work,  entitled,  "  The  Theory  and 
Practice  of  Gardening,"  from  the  Latin 
word  partire;  but  it  seems  to  have  a 
nearer  relation  to  the  Latin  compound 
par  and  terra — ^a  level,  even  piece  of 
ground — and  does  not  even  seem  to  imply 
any  particular  decoration  or  style  with 
which  it  may  be  furnished  and  laid  out ; 
in  fact,  in  its  most  limited  sense,  it  means 
a  division  or  plot  of  ground,  which  with 
us  is  in  general  called  the  parterre  or 
flower-garden.  Parterres  are  of  various 
kinds,  the  most  simple  of  all  being  the 
bowling-green,  and  the  most  elaborate 
those  of  curious  figures  and  embroidery ; 
while  an  intermediate  description  of 
them  consists  in  shell  and  scroll-work, 
with  sand  alleys  between  them. 

Sir  William  Temple  has  long  ago  laid 
down  their  form  and  proportions,  and 
observes  that  an  oblong  figure  is  the 
most  proper ;  and  Switzer  says  the  length 
ought  to  be  ^'  two  and  a  half  times  greater 
than  the  breadth,  or  something  more;" 
and  finds  fault  with  many  French  designs, 
(especially  those  that  are  in  James's 
work,)  as  being  much  too  short  for  their 
breadth. 

The  French  garden  or  parterre  is  de- 
scribed by  Mrs  Loudon  as  being  formed 
of  **  arabesques  or  scroll-work— or,  as  the 
French  call  it,  embroidery  of  box — with 
plain  spaces  of  turf  or  gravel,  the  turf 
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prevailing.  The  box  is  kept  low,  and 
there  are  but  very  few  parts  of  the  ara- 
besque figures  in  which  flowers  or  shrubs 
can  be  introduced.  Those  plants  that  are 
used  are  kept  in  regular  shape  by  cutting 
or  clipping,  and  little  regard  is  had  to 
flowers — the  beauty  of  these  gardens  con- 
sisting in  the  figure  of  the  arabesque 
being  kept  clear  and  distinct,  and  in  the 
pleasing  effect  produced  on  the  eye  by 
masses  of  turf,  in  a  country  where  ver- 
dure is  rare  in  the  summer  season. 
Those  embroidered  or  arabesque  gardens 
originated  in  Italy  and  France,  and  they 
are  better  adapted  to  warm  climates  than 
to  England.  They  are,  indeed,  chiefly 
calculated  to  be  seen  from  the  windows  of 
the  house,  and  not  for  being  walked  in, 
like  English  flower-gardens."  Some  very 
good  specimens  of  this  style  of  planting 
a  parterre  occur  in  the  flower-gardens  at 
Holland  House.— (r«<?«  Plate  XXIV.) 

These  parterres  are  in  general  laid  out 
on  fine  turf— a  thing  not  often  met  with 
on  the  Continent  j  and  in  default  of  that, 
gravel,  sand,  or  powdered  materials  of 
various  colours. 

We  have  elsewhere  observed  that  this 
style  became  general  in  France  during 
the  luxurious  reign  of  Louis  XIV.,  at 
which  period  most  of  the  then  known 
arts  of  design  were  much  encouraged ;  at 
the  same  time,  it  is  somewhat  singular 
that  such  a  style  should  have  been  at  all 
adopted  in  a  country  in  which  turf  suc- 
ceeds so  ill,  and  in  which  gravel  is  seldom 
to  be  met  with.  With  these  two  mate- 
rials it  was  much  better  adapted  to 
England ;  and,  therefore,  the  French 
gardens  laid  out  in  the  latter  country 
(few  specimens  of  which  now  exist)  were 
in  their  day  admitted  to  be  far  better 
kept  than  those  of  the  country  in  which 
the  style  originated,  or  rather  was  in  part 
copied  from  the  Italian,  and  improved 
upon  by  Le  Notre.  These  parterres  con- 
sisted of  turf  beds,  dug  beds  edged  with 
box,  and  embroidered  or  scroll  work, 
formed  chiefly  of  dwarf  box,  from  a  foot 
or  more  in  breadth,  till  it  gradually 
tapered  to  a  point  at  the  termination  of 
the  scroll — although  in  some  cases  it 
terininated  obtusely,  according  to  the 
figure  represented.  The  broader  parts  of 
the  dug  beds  only  contained  plants,  and 
these  were  in  general  of  low  growth, 
planted  in  rows  and  at  equal  distances. 

4h 
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Sometimea  trees  and   compact  growing  sufficiently   encloeed    by   a    plialani    of 

slimbs  were  also  admitted ;  but  these,  as  hedges,  which  some  prefer  to  arcliitec- 

well  OS  the  flowering  plauta,  were  aub-  tural  walls,  gradually  rising  from  front 

jected  to  the  knife  and  the  shears,  so  tliat  to  back,  from  the  height  of  about  3  feet, 

uo  plant  was  allowed  to  assume  its  uatu-  to  that  of  30  or  more,  according  to  the 

ral   character.     Even  those  planted  by  space  enclosed.      These  hedges    should 

the  sides  of  the  principal  walks  in  hues,  run  parallel  to  each  other,  and  be  gradu- 

or  in  other  places  on  the  grass  or  gravel,  ated  in  distance  from  each  other  by  tLeir 

were  cut  into  regular  shapes — into  balls,  respective  heights,  but  still  so  that  when 

cones,  or  pyramids — but  so  as  never  to  viewed  from  the  interior  they  may  not 

interfere  with  the  grand  object  in  view —  appear  as  wholly  distinct. 
namely,  that  of  showing  the  entire  figure         In  fig.  S13,  which  exemplifies  a  French 

of  the  parterre  at  once,  as  a  complete  and  garden  in  the  style  of  Louis  XIV.,  the 

harmonious  whole.      Hence  all  sucli  gar-  marginal  borders  ore  furnished  with  up- 

dons  should  be  seen  from  a  considerable  right  cypresses  and  other  evergreens,with 

height  above  them,  and  as  so  completely  globose  heads,  and  trained  to  one  st«m, 

exemplified,  upon  a  lai^e  scale,  at  such  and  planted  alternately.    The  centre  is  a 

places  as  Drum  Ian  rig  Castle  and  Holland  basin  of  water  with  a  fountaiu. 
House.  This  garden  is  laid  out  in  the  rich 

In  regard  to  the  boundary  of  a  French  compartment  style,  and  consists,  besides 

garden,  it  should  be,  if  upon  a  large  scale,  the  marginal  borders  and  basin,  of  four 
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rich  embroidered  scroll  patterns  in  dwarf- 
box,  and  shells  of  grass  at  the  four  cor- 
ners. The  whole  surface  between  the 
beds  and  embroidery  is  laid  over  with 
gravel  or  sand  of  various  colours,  and 
edged  with  lines  of  box.  Around  the 
basin  is  a  border  for  flowers  with  yews ; 
and  other  symmetrical  shrubs  and  vases 
set  on  stone  plinths  are  disposed  through- 
out the  whole.  To  adapt  this  garden 
somewhat  to  the  prevailing  taste,  the 
grass-shell  patterns,  the  outer  marginal 
border,  and  that  around  the  basin  of 
water,  may  bo  transformed  into  borders 
for  flowers. 

Fig.  814  shows  a  garden  in  the  modem 
French  style,  evidently  a  mixture  of  the 
ancient  and  modem  manners. 

Fig.  814. 


The  architectural  division  of  the  geome- 
trical style  has  been  more  cultivated  in 
England  than  in  France,  probably  arising 
from  the  greater  wealth  of  the  former 
country ;  though  many  specimens  of  great 
merit  existed  in  the  latter  towards  the 
close  of  the  reign  of  its  most  luxurious 
monarch,  and  for  some  time  after  his 
death.  Few  of  these,  however,  now  exist. 
A  taste  for  architectural  gardens  is  now 
much  cultivated  in  England,  no  doubt 
arising  from  an  increased  taste  for  man- 
sion architecture,  which  was  by  no  means 
general  in  Britain,  if  we  except  ecclesias- 
tical buildings,  until  towards  the  begin- 
ning of  the  present  century. 


The  architectural  style  should  always 
adjoin  the  mansion,  and  be  completely 
separated  from  the  rest  of  the  grounds, 
as  we  have  already  stated,  by  an  archi- 
tectural parapet  or  wall.  Its  arrange- 
ments within  should  be  scrupulously 
symmetrical,  and  the  walks  should  be 
gravel  or  pavement,  not  grass,  and  be 
margined  with  stone,  earthenware,  or 
metallic  edgings. 

Terrace  gardens  are  merely  a  species  of 
the  architectural  style,  being  formed  on 
one  or  more  levels  according  to  the  fall 
of  the  ground,  and  each  fall  being  sepa- 
rated from  the  other  by  architectural 
walls  highly  enriched  with  open  balus- 
trading,  and  vases  over  the  piers,  &c. 
They  are,  perhaps,  of  all  gardens,  the 
most  imposing  when  seen  from  the  high- 
est terrace,  or  from  the  balconies  or  win- 
dows of  the  house.  They  are  also  inter- 
esting during  winter  from  the  abundance 
of  mural  decorations,  flights  of  steps,  sculp- 
ture, and  the  delineation  of  the  beds,  even 
when  denuded  of  their  summer  occupants. 

We  may  briefly  pass  over  the  Tensile 
and  Dutch  styles,  as  neither  is  at  all 
likely  to  be  appreciated  in  this  coimtry  ; 
the  former  on  account  of  the  unnatural 
and  grotesque  manner  of  trimming  the 
trees  and  shrubs  in  imitation  of  birds, 
beasts,  and  cabinet-work,  and  the  latter 
for  absurdities  little  inferior.  The  latter 
was  introduced  by  King  William  III., 
and  prevailed  in  this  country  for  about 
half  a  century.  It  consisted  of  sloping 
terraces  of  grass,  regular  shapes  of  land 
and  water  formed  by  art,  and  quaintly 
adorned  with  trees  in  pots,  or  planted 
alternately,  and  clipped  to  preserve  the 
most  regular  symmetry. 

Regarding  geometrical  flower-gardens, 
we  are  glad  to  find  Sir  Joseph  Paxton 
agreeing  with  us  in  opinion,  that,  "  when 
the  disposition  of  the  ground  will  admit, 
the  French  parterre,  or  geometrical 
flower-garden,  is  above  all  othera  the 
most  of  all  to  be  recommended,  because 
of  its  readily  admitting  the  greatest  va- 
riety of  flowera  throughout  the  season." 
The  annexed  design,  fig.  815,  was  sent 
to  Sir  Joseph  by  Mr  Brown,  then  of 
the  gardens  at  Stowe,  and  is  calculated 
for  certain  situations.  "The  parterre," 
Sir  Joseph  continues,  "  aflbrds  iJie  great- 
est facilities.  Planting  in  masses  produces 
the  most  imposing  efiect;  arrangement 
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of  the  beds  aud  contrasting  of  colours  is 
the  chief  thing  to  be  considered ;  succes- 

Fig.  815. 
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sion  of  plants  is  also  indispensable;  the 
propagation  by  cuttings,  seeds,  &c.,  and 
keeping  in  reserve  to  turn  out  when  a 
bed  is  ready  to  receive  them."  The  plants 


recommended  by  Mr  Brown  for  this  gar- 
den are  as  follows : — 

Plants  occupying  the  beds  in  spring. — 
1,  Hyacinths,  of  sorts ;  2  Tulips,  of  sorts ; 

3,  Narcissus,  of  sorts;  4,  Violas,  of  sorts, 
standard  roses  ;  5,  Crocuses,  of  sorts ;  6, 
Violas,  of  sorts ;  7,  Herbaceous  plants  and 
roses ;  8,  Hyacinths,  of  sorts ;  9,  Ranuncu- 
luses, of  sorts;  10,  Anemones,  of  sorts;  11, 
Mathiola  annua,  scarlet  and  purple,  turned 
out  of  pots ;  12,  Herbaceous  plants  and 
annuals ;  13,  Mathiala  annua,  scarlet  and 
purple,  turned  out  of  pots  ;  14,  Violas  of 
sorts,  standard  roses  in  the  centre ;  15, 
(Enothera  macrocarpa;  16.  Ranunculus, 
bordered  with  snowdrops;  17,  Tulips,  bor- 
dered with  snowdrops;  18,  Mathiola  an- 
nua, scarlet  and  purple,  turned  out  of  pots. 

Plants  in  summer  and  autumn. — 1,  Choice 
dahlias,  of  sorts  ;  2,  do.,  do. ;  3,  do.,  do. ; 

4,  Verbena  melendris,  standard  rose  ;  <5, 
Calceolarias,  of  sorts ;  6,  Fuchsia  gracilis, 
and  microphylla ;  7,  Herbaceous  plants 
and  roses ;  8,  Heliotropium  penivianum, 
and  scarlet  pelargoniums ;  9,  Salvia  ful- 
gens  and  splendens ;  10,  Salvia  fulgens 
and  involucrata ;  11,  Lobelia  erinus  and 
nanus,  standard  rose  ;  12,  Herbaceous 
plants  and  annuals  ;  1 3,  Mathiola  annua, 
sown  in  spring;  14,  Violas,  of  sorts,  stan- 
dard rose  in  the  centre;  15,  (Enothera 
macrocarpa;  16,  Campanula pyramidalis, 
and  Lobelia  fulgens,  mixed  ;  1 7,  Cam- 
panula persicifolia  and  Lobelia  splendens  ; 
18,  Mathiola  annua,  scarlet  and  purple, 
sown  in  spring. 

The  following  design,  fig.  816,  is  by 
Mr  Smith,  of  Snelston  Hall,  Derbyshire, 


Fig.  816. 


qQp  ^^  L^i:^  fffip    iffi5  cS^  iS^  t^^^ 


and  is  published  with  the  following  re- 
marks in  the  "Magazine  of  Botany"  :  "It 
would  agree  with  any  modem  building; 
but  there  is  something  of  antiquity  about 
it  which  corresponds  better  with  a  Gothic 
structure ;  and  when  well  enriched  with 
flowers  and  other  curiosities,  it  renders 
the  parterre  exceedingly  pleasant  to  the 
sight     The  one  here  shown  has  gravel 


walks  and  box  edgings,  and  would  an.swer 
well  if  the  beds  were  planted  in  masses  ; 
but  it  is  stocked  chiefly  with  about  600 
species  of  herbaceous  plants  By  this 
mixture  of  planting,  wit£iout  &rther  trou- 
ble, there  is  a  successional  show  of  flowers 
the  whole  year;  and,  in  addition,  the 
vacancies  are  sown  in  the  spring  with 
some  of  the  best  annuals,  chiefly  of  a 
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minor  character.  The  herbaceous  plants 
are  chiefly  hardy,  yet  they  require  some 
degree  of  shelter  from  the  north  winds,  and 
protection  from  the  mischief  of  hares  and 
rabbits.  Any  light  wire-fence  or  trellis- 
ing  answers  for  protection,  and  likewise 
for  the  support  of  climbing  plants.  On 
the  outer  side  of  the  guard,  a  second  fence 
or  screen  would  be  useful,  and  highly 
ornamental,  if  composed  of  evergreen 
Bhrubs,  and  planted  alternately  with  rho- 
dodendrons, cypress,  and  magnolias,  &c.*' 

The  flower-garden  in  front  of  the  house 
at  Trentham  was  laid  out  from  designs  of 
Charles  Barry,  Esq.,  who  greatly  altered 
and  improved  the  mansion.  It  is  in  the 
Italian-terraced  style ;  but  the  situation, 
from  being  so  low,  has  not  been  favour- 
able for  carrying  out  this  principle.  We 
have  seen  this  garden,  and  consider  it  an 
excellent  specimen  of  a  style  which  we 
greatly  admire,  not  only  in  design,  but 
also  in  the  high  state  of  keeping  so  con- 
spicuously shown  in  every  department 
imder  Mr  Fleming's  management.  The 
following  very  judicious  critique  upon  it 
is  by  an  anonymous  correspondent  of 
"  The  Gardeners'  Chronicle  /'  and  as  it  is 
in  accordance  with  our  own  ideas,  we  give 
it  in  full : — 

''The  planting  and  grouping  of  the 
various  masses  are  managed  with  the 
utmost  skill.  Each  group  contrasted 
admirably  with  its  neighbour,  not  only  in 
colour,  but  in  proportion  of  growth, — a 
point  of  quite  as  much  importance  as 
colour  in  a  garden  of  this  kind.  Nothing 
can  tend  so  much  to  destroy  what  may 
be  termed  unity  of  expression  in  a  geo- 
metrical garden,  as  the  misapplication  of 
plants,  causing  them  to  present  to  the  eye 
the  whole  thing  out  of  balance.  It  creates 
an  unsatisfactory  feeling,  and  robs  us  of 
that  pleasing  sensation  which  proportion, 
either  in  architectural  or  geometrical  gai*- 
dens,  always  produces.  One  of  the  chief 
ornaments  of  a  garden  of  this  kind  is 
sculpture,  which  enriches  by  its  classic 
contrast  the  entire  scene;  indeed,  no  gar- 
den in  this  style,  of  any  pretensions  what- 
ever, is  worthy  of  the  name  without  the 
aid  of  this  kindred  art  Mere  bald  or 
empty  geometrical  figures  in  winter  re- 
quire something  to  warm  them  up,  some- 
thing on  which  the  mind  can  repose  with 
satis&ction.  At  Trentham  these  sculpture 
ornaments  are  not  wanting.  Some  of  them 


are  figures  of  pure  white  Italian  marble, 
bearing  the  impress  of  no  mean  chisel ; 
and  the  good  taste  which  so  abundantly 
predominates  at  this  fine  establishment 
has  distributed  them  with  the  very  best 
effect."  When  the  flowering  season  is 
past,  the  beds  are  not  left  naked  <and  bare ; 
"  the  flowers  are  supplanted  by  dwarf  ever- 
greens, native  heatli^  &c.,  which  keep  up 
during  winter  both  character  and  interest, 
and  contrast  admirably  with  the  figures, 
vases,  therms,  and  other  ornamental 
statuary.  The  fountains  in  the  flower- 
garden,  as  may  readily  be  supposed,  are 
of  a  simple  kind.  The  plain  jeta  cTeau 
will  always  supersede  spinning-wheels, 
globes,  convolvuluses,  <kc.,  and  are  also 
always  in  better  taste.  There  are  few 
things  so  badly  managed  in  this  country 
as  fountains.  This  does  not  consist  so 
much  in  their  application  as  in  the  con- 
trivances which  are  brought  into  play  to 
efiect  the  work,  which  are  anything  but 
chaste,  natural,  and  appropriate." 

Orange  trees,  in  highly  ornamental 
boxes  or  vases,  are  used  to  embellish  the 
finest  Italian  gardens ;  but  as  these,  from 
the  coldness  of  our  climate,  are  excluded 
from  our  gardens,  excepting  for  a  few 
months  in  summer,  and  even  this  only  in 
the  most  favoured  situations,  the  Portu- 
gal laurel  is  used  here  as  a  substitute. 
These  are  arranged  in  lines  along  the 
margins  of  the  principal  walks;  and  from 
being  selected  with  tall  straight  stems,  a 
character  easily  given  them  by  their  being 
grown  in  closely-planted  shrubberies  and 
carefully  pruned  up,  their  heads  are  shaped 
into  globular  forms,  and  being  closely 
pruned,  not  clipped,  can  scarcely  be  recog- 
nised at  a  little  distance  from  the  orange. 
The  laurel  has  also  an  advantage  over  the 
orange ;  for,  being  hardy,  they  give  a  re- 
freshing air  to  the  garden  during  winter. 
The  boxes  in  which  they  are  grown  may 
be  without  bottoms,  to  allow  the  roots  to 
extend  into  the  natural  soil  below,  which, 
hy  giving  them  greater  vigour,  will,  at 
the  same  time,  keep  them  in  a  healthy 
and  green  state. 

This  splendid  garden  extends  over  a 
space  of  between  five  and  six  acres.  It 
is  laid  out  in  the  parallel  style,  of  which 
figs.  817  and  818  are  examples,  (but  not 
of  any  part  of  the  garden  in  question,) 
the  general  surface  of  the  beds  at  Trent- 
ham being  from  3  to  4  feet  below  the 
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level  of  the  broad  and  straight  gravel 
walks.     The  beds  in  which  the  floweni 
and  shrubs  are  planted  are  elevated  in 
the  centre  from  9  to  12  inches,  in  propor- 
tion to  their  respective  Biaes.     The  prin- 
cipal walk,  of  great  breadth,  extends  down 
the  middle,  from  the  centre  of  the  garden 
front  of  ttie  mansion,  to  the  extremity 
towards  the  lake,  where  it  terminates,  and 
joins  another  principal  walk  which  anr- 
roimds  the  whole.     These  elevated  walks 
are  in  correct  keeping  with  the  Italian 
style;    and  from    them  tlie 
whole  plan  of  the  garden  and 
the  rich  display  of  flowering 
planta  are  seen  as  upon  a  map. 
Fig.  81 9  is  an  example  of 
a  triangular  garden,  placed 
either  in  front  of  the  house  or 
by  the  side  of  a  broad  walk 
running  jiarallel  to  ita  base  b. 
The  broad  walks  are  grass,  to 
unite  with  the  lawn,  which 
surrounds  iton  two  sides;  tlie 
narrow  walks  are  of  pravel, 
with  box  edgings,   a  is  a  basin 
of  water,  with  or  without  a 
fountain.  This  basin  is  mult- 
angular, the  surface  of  the 
water  being  1  foot  above  the 

Bur&ce  of  the  groimd,  and  it 

is  surrounded  with  a  {wlishcd       0    I 


stone  plinth  or  margin,  on  the  top  of 
which  small  vases  may  be  placed.  The 
pedestals  c  c  are  for  two  vases  of  pro- 
portionate size.  In  planting  this  gar- 
den, harmony  of  colour  will  be  produced 
by  the  small  circular  beds  in  the  chain- 
pattern  being  planted  with  yellow  calce- 
olarias, the  scroll  with  scarlet  verbenas, 
and  the  margin  with  Nemophylla  insignia. 
The  angular  divisions  in  the  centre,  of 
which  there  are  eight,  are  to  be  planted 
with  blue  and  j-ellow  alternately,  but 
Fig.  ElO. 
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using  diiferent  plants  from  those  named 
above, — scarlet  gei'auiuma  in  the  two 
larger  angles,  and  voricgated-leaved  do. 
iu  the  two  smaller  anglej. 

The  long  straight  borders  may  have  a 
row  of  standard  roses  in  the  middle,  the 
stems  of  which  will  afford  support  for 
creeping  plants  ;  the  grouud  to  be  plauted, 
if  contrast  of  colouring  be  aimed  at,  with 
purple,  yellow,  and  white. 

Our  figure,  although  complete  in  itself, 
may,  with  every  propriety,  be  extended 
on  the  opposite  side  of  the  basin  of  water, 
or  indeed  on  the  two  other  sides  also,  this 
last  producing  a  crucifona  garden  of  great 
interest  and  size,  A  flower-garden  very 
similar  to  this  exists  iu  the  beautiful 
grounds  of  the  Dowa^r  Duchess  of  Bed- 
ford, at  Camden  Hill. 

Fig.  820  is  a  specimen  of  a  Gothic  flower- 
garden,  laid  out   in   1619  by  Solomon 


Tig.  820. 


oufl  works.  We  have,  however,  never  seen 
it  executed. 

Fig.  821  ia  a  geometrical  garden,  ad- 
mitting of  a  proftision  of  sculptural  deco- 


Fig.  ESI. 


CauB,  one  of  the  most  eminent  architects 
and  engineers  of  his  day,  and  which  long 
existed  in  the  once  celebrated  gardens  at 
Heidelberg.  This  design  is  so  complete 
that  it  would  be  impossible  to  take  out 
one  bed  and  substitute  another  for  it, 
without  deranging  the  whole  figure.  This 
is  a  test  of  the  perfection  of  the  figure,  as 
it  is  also  of  all  architectural  ones,  of  which 
we  have  given  so  many  examples.  The 
margins  should  be  of  stone,  and  the  bor- 
ders slightly  sunk.  The  centre  may  be  a 
basin  of  water,  with  a  fountain  or  not; 
and  if  so,  a  Gothic  vase  should  be  placed 
on  the  pedestal. 

This  figure  has  been  published  in  vari- 


retions.  The  centre  may  be  an  elliptical 
basin,  with  or  without  a  fountain.  The 
principal  entrances  to  be  at  a  a.  In  the 
circles  in  the  marginal  borders  may  be 
placed  vases ;  and  also  in  the  two  smaller 
circles  in  the  elliptical  border.  The  sur- 
rounding parapet  wall  should  be  strictly 
architectural,  with  balustrading  dividing 
it  into  panels,  surmounted  with  vases. 
A  sun-dial  may  occupy  the  space  6. 

If  upon  a  Ituge  scale,  this  figure  might 
be  cut  out  on  grass,  and  so,  indeed,  form 
in  itself  a  very  complete  Sower-garden  for 
a  veiy  considerable  place.  Instead  of 
being  enclosed  with  an  architectural  wall, 
it  might  be  bounded  by  a  grassy  terrace 
bank,  hacked  up  with  shrubbery.  It 
might  also  form  part  of  a  flower-garden 
of  the  first  class,  either  in  connection 
with  other  figures,  or  isolated,  as  is  so  well 
exemplified  at  Drumlanrig,  where  many 
gardens  of  this  description  are  employed 
in  the  production  of  a  whole. 

The  architectural  flower-garden,  which 
forma  the  subject  of  Plate  XXXIV.,  has 
recently  been  designed  by  us  for  a  resi- 
dence now  in  prioress  of  erection  on  the 
west  coast  of  Scotland,  and  is,  as  will  be 
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seen  by  our  Plate,  immediately  in  front 
of  the  mansion,  a  highly-enriched  archi- 
tectural edifice.  The  site  of  the  projected 
garden  is  on  the  west  front  of  the  man- 
sion, which  stands  on  elevated  ground, 
falling,  as  will  be  seen  by  the  section, 


considerably  towards  the  park.  The  prin- 
cipal entrance  to  the  house  is  on  the 
south  front,  and  indicated  in  our  Plate  by 
the  square  gravel  court,  enclosed  by  a 
handsome  i  balu«trading,  6g.  /22. 
extending  from  the  south-east  comer  of 


Fig.  822. 
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the  building  to  the  offices,  which  form  a 
wing  to  the  house,  receding  so  far  back 
as  to  leave  the  entrance  front-elevation 
quite  open  to  view.  On  the  opposite  or 
west  front  is  placed  an  architectural  con- 
servatory, in  the  same  style  as  the  man- 
sion. This  conservatory  communicates 
by  a  private  door,  as  seen  in  the  comer, 
with  the  ladies'  boudoir.  The  garden  is 
entered  by  a  private  gate  in  the  parapet 
wall,  separating  it  from  the  court-yard, 
by  a  folding  door  from  the  grand  corridor 
near  the  centre  of  the  building,  and  by 
descending  a  flight  of  steps  from  the 
higher  grounds  at  the  extremity  of  the 
conservatory,  as  well  as  by  an  ascending 


flight  of  steps  from  the  park  in  front, 
near  which  one  of  the  main  approaches 
to  the  mansion  passes,  and  is  thus  ar- 
ranged so  that  the  family  may  pass  direct 
through  the  flower-garden  to  the  park  in 
this  direction;  or,  being  set  down  there, 
can  walk  up  to  the  house  through  the 
garden,  instead  of  driving  round  to  the 
front  door.  The  whole  garden  is  enclosed 
within  a  substantial  parapet  ashlar  stone 
wall,  with  a  richly-cut  open  stone  balus- 
trading  divided  into  panels  by  project- 
ing piers,  and  these  are  surmounted 
with  handsome  carved  stone  vajses. — (  VicU 
fig.  823.) 

The  situation,  like  most  in  the  west  of 


Fig.  823. 


Scotland,  being  damp,  60  inches  being 
about  the  average  fall  of  rain  per  annum, 
we  have  adopted  stone  pavement  for  not 
only  the  smaller  walks,  but  the  broad 
terraces  also,  which  are  aJl  edged  with  the 
same  material.  The  pavement  used  is 
the  Caithness  flag-stone,  iu  lengths  of 
from  4  to  8  feet  each,  and  of  breadths  to 
suit  the  various  parts,  the  whole  being, 
as  well  as  the  edgings,  polished  and 
covered  witli  three  coats  of  linseed  oil  on 
the  top  surface,  rendering  the  stone  com- 
pletely impervious  to  damp,  which  it 
naturally  is,  more  so  than  any  other  found 
in  Britain.  The  oil  also  lessens  the  dis- 
position to  become  discoloured  by  the 
growth  of  lichens,  for  which  the  dampness 
of  the  climate  is  highly  favourable.  The 
whole  of  this  pavement  is  laid  upon  brick 


piers,  leaving  a  space  below  of  12  inches 
clear ;  and,  at  convenient  distances,  cast- 
iron  square  gratings,  5  inches  on  the  side, 
are  placed  for  the  escape  of  the  water  that 
falls  on  the  surface,  and  which  is  carried 
away  by  drains  laid  under  the  principal 
walls. 

The  soil  in  the  flower-beds  is  made  only 
15  inches  deep,  and  laid  upon  a  well- 
drained  bottom,  the  better  to  carry  oiF 
the  superfluous  water  which  falls  on  the 
surface.  The  beds  are  also  slightly  raised 
at  their  centres;  and,  to  prevent  the 
smaller  plants  from  being  beaten  down, 
or  splashed  over  with  mud,  in  the  time  of 
heavy  rains,  the  surface  of  the  beds,  at 
planting,  is  covered  over  with  small  pelv 
ble-stones  from  the  sea-beach,  and  on 
those  the  branches  of  the  plants  rest, 
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instead  of  on  the  damp  soil.  These  stones 
are  to  be  raked  off  in  autumn,  when  the 
flowering  season  is  past,  and  laid  by  to 
bleach  with  the  rains  of  winter  till  the 
following  planting  season  arrives.  The  soil 
to  be  used  is  of  a  light  sandy  nature,  a 
strong  soil  in  so  damp  a  climate  being  the 
worst  adapted  for  flower-garden  borders. 

The  artistic  decorations  in  this  garden 
are  the  great  extent  of  parapet-waUs,  with 
their  vases,  balustrading,  &c.,  the  flights  of 
steps,  enclosed  within  polished  stone  mar- 
gins and  with  low  hand-rails,  with  vases 
placed  on  plinths  at  top  and  bottom.  A 
fountain  occupies  the  centre  of  the  square 
garden,  while  two  colossal  vases  occupy 
the  pedestals  near  the  two  ends  of  the 
longitudinal  garden,  and  Canova's  Hebe 
the  centre  pedestal. 

In  this  Plate  we  have  attempted  to  give 
in  colours  the  arrangement  of  the  plants 
in  the  various  beds ;  and,  so  far  as  we  are 
aware,  this  is  done  for  the  first  time.  In 
the  longitudinal  parterre,  on  the  highest 
terrace  next  the  mansion,  it  will  be  ob- 
served that  only  the  three  primary  colours, 
red,  yellow,  and  blue,  are  employed — ^using, 
to  produce  those  colours.  Calceolaria  am- 
plexicaule,  pegged  down,  for  the  yellow 
centre  beds;  Nemophilla  insignis,  blue, 
for  the  side  ones,  on  one  side  ;  and  Ver- 
bena melindres,  scarlet,  for  the  opposite 
side.  The  whole  of  this  parterre  is  mar- 
gined with  polished  stone  edgings ;  but, 
on  account  of  the  circular  figures,  box 
edging  is  used  to  separate  the  narrow 
widks,  laid  with  white  searshingle  from 
the  earthen  borders,  thus  throwing  in  the 
two  neutral  colours,  white  and  green.  In 
the  smaller  flower-garden,  in  front  of  the 
conservatory,  the  sides  of  all  the  walks 
being  in  straight  lines  and  acute  angles, 
the  edging  employed  is  polished  stone,  and 
the  same  material  is  used  for  the  surface 
of  the  walks.  The  dark-shaded  square  at 
each  comer  is  occupied  with  a  vase  set  on 
a  proportioned  plinth ;  and,  as  the  beds  are 
small,  the  following  dwarf-growing  plants 
are  to  be  employed  to  produce  the  requi- 
site colours,  viz. — ^The  five  scarlet  beds  are 
planted  with  Verbena  Tweediana  gran- 
diflora ;  the  four  central  yellow  ones  with 
Calceolaria  amplexicaule ;  and  the  four 
side  yellow  ones  are  sown  with  Lasthenia 
califomica.  The  five  blue  beds  are  sown 
with  Brachycome  ibiridifolia  tfar,  cserulea, 
pegged  down.    The  three  purple  beds  are 

VOL,  I. 


sown  with  Campanula  Lorei,  and  the  four 
green  beds  with  mignonette,  the  nearest 
approach  to  green  we  have  fitted  for  the 
purpose.  The  square  garden  around  the 
fountain  is  planted  with  two  primary 
colours,  red  and  yellow — ^the  former  pro- 
duced by  Anagallis  grandiflora  and  Sapo- 
naria  calabrica,  one  in  each  bed;  and 
Anthemis  arabica,  and  Sanvitalia  pro- 
cumbens,  to  produce  the  latter  colour, 
also  one  in  each  bed. 

The  longitudinal  garden  in  the  centre 
or  second  terrace  is  to  be  planted  as  fol- 
lows :  The  four  blue  beds  in  the  mai^inal 
lines  to  be  planted  with  Anagallis  csBrulea; 
the  remaining  sixteen  blue  beds  to  be 
planted  alternately  with  Convolvolus 
minor  and  Lupinus  nanus;  the  four  mar- 
ginal yellow  beds  to  be  planted  with 
yellow  calceolarias,  pegged  down ;  while 
the  twenty-one  yellow  beds  towards 
the  centre  of  the  figure  are  to  be  sown 
with  Anthemis  arabica,  Lupinus  luteus, 
pegged  down,  and  Lasthenia  califomica, 
planted  altemately.  The  four  scarlet 
beds  in  the  external  line  to  be  sown  with 
Dianthus  chinensis,  and  Saponaria  cala- 
brica; and  the  twenty  scarlet  beds  to- 
wards the  centre  of  the  figure  to  be 
planted  with  scarlet  verbenas  of  different 
varieties.  The  eight  rose-coloured  beds 
to  be  sown  with  Clarkia  pulchella  var, 
rosea,  Anagallis  arvensis,  and  Rhodanthe 
manglesii.  The  green  beds  to  be  sown 
with  mignonette. 

The  lower  garden,  or  third  terrace,  is 
to  be  filled  with  plants  of  lai^r  growth, 
being  farther  from  the  windows.  The 
red  beds  to  be  entirely  planted  with 
scarlet  pelargoniums,  retained  in  their 
pots  and  plunged,  and  pegged  down. 
The  marginal  yellow  borders  to  be  sown 
with  Eschscholtzia  califomica;  and  the 
three  central  ones  filled  with  yellow  cal- 
ceolarias, planted  pretty  close,  so  as  to 
cover  the  space,  and  to  be  allowed  to 
attain  their  natural  height.  The  four 
larger  blue  beds  towards  &e  points  of  the 
Gothic  figure  to  be  planted  with  Salvia 

Eitens;  the  others  with  Centaurea  cyanus, 
upinus  elegans.  Lobelia  heterophylla, 
L.  ramosa,  and  Gilia  capitata,  altemately; 
the  six  purple  beds  with  purple  candy- 
tuft and  Prismatocarpus  Speculum  alter- 
nately. The  six  dark-coloured  beds  to 
be  filled  with  Scabiosa  atropurpura,  or 
the  darkest  shades  of  dahlias,  pegged 
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down  close  to  the  ground.  The  two 
parapet-walls  to  be  iJiinly  covered  with 
ornamental  plants,  but  not  in  any  way 
to  take  from  their  architectural  character. 
The  climate  being  exceedingly  mild, 
fuchsias,  the  newer  globularias,  hydran- 
geas, ceanothus,  and  similar  half-hardy 
plants,  may  be  planted,  and  the  hoc- 
den  between  the  walls  and  the  walks  be 
sown  with  mignonette,  with  abundance  of 
tuberous  and  bulbous  spring  and  autum- 
nal flowering-plants  permanently  estab- 
lished in  it 

The  object  of  the  above  mode  of 
arrangement  is  to  produce  those  pleasing 
effects,  which  majsses  of  beautiful  and 
decided  colours  are  capable  of  displaying, 
and  which  the  same  amount  of  colour, 
indiscriminately  scattered  over  the  sur- 
face, must  ever  fail  in  producing.  Another 
object  to  be  attained  is,  that  this  garden 
may  be  in  perfection  from  the  first  of 
August  until  destroyed  by  the  autumn 
frosts,  as  at  that  period  only  the  pro- 
prietor occupies  this  residence. 

The  geometrical  flower-garden  and  its 
connection  with  the  mansion  are  shown 
on  Plate  XXIX.,  which  is  an  isometri- 
cal  view  of  Nuthill  House,  the  residence 
of  O.  Tyndall  Bruce,  Esq.,  Fifeshire. 
The  design  for  the  mansion  was  given  by 
Messrs  Bum  and  Bryce,  and  is  an  excel- 
lent specimen  of  a  style  in  which  these 
eminent  architects  greatly  excel.  The 
design  and  arrangement  of  the  surround- 
ing grounds  and  flower-garden  were  com- 
mitted to  M.  Rous,  an  Italian  architect 
and  landscape-gardener  of  rising  emi- 
nence. The  situation  is  somewhat  ele- 
vated, standing  in  a  park  of  considerable 
extent,  well  wooded,  and  sufficiently  un- 
dulated, but  possessing  no  features  of 
grandeur  or  of  age,  the  whole  being  com- 
paratively of  modem  creation — the  origi- 
nal residence  of  the  family  being  Falk- 
land Palace,  in  the  immediate  vicinity. 
The  antiquarian  associations  within  view 
are,  however,  of  great  interest — namely, 
the  ancient  palace  of  Falkland,  often  oc- 
cupied by  the  Scottish  kings  up  to  the 
time  of  James  V I.  as  a  hunting-seat ;  and 
the  East  Lomond  hill,  and  Mearlsford, 
near  its  base,  with  their  ancient  British 
fortifications,  supposed,  by  Colonel  Miller 
and  other  antiquarians,  to  have  been  the 
site  of  the  celebrated  battle  of  Mons  Gram- 
pius,  the  exact  site  of  which  has  puzzled 


antiquarians  as  much  as  the  birthplace 
of  Homer.  The  entrance  to  the  mansion 
is  on  the  north  front ;  the  other  three,  or 
principal  fronts,  are  surrounded,  as  will 
be  seen  by  our  Plate,  by  the  flower-gar- 
den, arranged  in  the  geometrical  style — 
constituting,  as  it  were,  a  base  upon 
which  the  beautiful  structure  stands, 
uniting  the  forms  of  surrounding  nature 
with  the  more  regular  and  uniform  out- 
lines of  the  building.  On  the  east  front, 
beyond  the  boundary  of  the  parterres, 
the  ground  falls  rapidly ;  and  although 
enclosed  upon  this  side  by  a  substantial 
retaining-wall,  the  parapet,  being  of  very 
elegant  balustrading,  divided  into  com- 
partments by  square  piers,  finished  with 
well-proportioned  vases,  only  rises  about 
2  feet  above  the  ground-level  within — 
thus  securing  ample  protection,  without 
intercepting  the  view  of  the  well-arranged 
park  scenery  beyond,  even  when  viewed 
from  theground-floorwindowBof  the  house. 
The  parterre  on  this  side  is  chaste  and 
unpretending  in  its  arrangement,  being 
surrounded  by  a  broad  gravel-walk,  and 
intersected  at  the  centre,  where  a  veiy 
elegant  fountain  of  stone  is  placed.  Along 
the  inner  margins  of  this  walk  are  placed 
longitudinal  flower-beds,  separated  into 
parts  by  circular  ones,  with  two  larger 
figures  cut  out  on  the  grass  lawn  which 
forms  the  centre  and  greater  part  of  this 
compartment.  These  beds  are  planted  in 
the  grouping  manner,  and  have  a  very 
good  eflect,  on  accomit  of  their  not  being 
crowded  together,  and  the  plants  being 
kept  closely  pegged  down  to  the  ground 
On  the  western  front  the  design  is  in  one 
compartment,  as  the  space  here  is  only 
about  half  the  length  of  the  last,  an 
area  or  sunk  garden  occupying  the  re- 
mainder of  the  length  of  this  front,  and 
which  is  separated  from  the  upper  part 
by  a  highly  ornamental  low  parapet-wall, 
in  which  is  placed  a  flight  of  steps,  to 
connect  the  two  parts  together.  This 
lower  garden  may  be  regarded  as  a  private 
parterre,  as  it  is  immediately  in  front  of 
those  apartments  occupied  chiefly  by  the 
family.  Against  the  wall  which  bounds 
the  northern  side  of  this  lower  garden  it 
is  proposed  to  erect  a  handsome  conserva- 
tory and  aviary  in  connection  with  Mrs 
Bmce's  boudoir,  which,  when  carried  into 
effect,  will  render  Nuthill  a  very  perfect 
specimen  of  a  private  gentleman's  resi- 
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dence.  The  parterre  on  the  western  side, 
as  we  have  already  observed,  is  very  dif- 
ferent from  that  on  the  opposite  front ; — 
it  is  more  elaborate  in  its  details,  and  its 
fountain  is  more  richly  carved.  Descend- 
ing from  this  compartment  by  flights  of 
stone  steps  placed  in  a  tnrf-terrace  bank, 
we  reach  one  terrace  already  laid  out  with 
flower-beds,  and  afterwards  another,  now 
in  cotuw  of  being  finished.  This  latter  is 
separated  from  the  park  by  a  wire-fence, 
which,  commencing  at  the  north-west 
comer  of  the  dressed  grounds,  passes,  first 
in  a  straight  line,  and  afterwards  in  a  cir- 
cuitous manner,  through  the  groimds,  and 
terminates  again  at  the  south-east  comer 
or  end  of  the  retaining-wall.  On  the 
south  or  principal  front,  a  very  elegant 
stone  fountain — not,  however,  yet  erected 
— ^is  to  occupy  the  centre.  The  parterres 
on  each  side  are  planted  with  scarlet 
geraniums,  verbenas,  and  similar  showy 
flower-garden  plants,  while  those  at  the 
two  ends  are  laid  out  in  sand.  Beyond 
the  gravel-walk,  which  surrounds  all  the 
parterres,  and  also  intersects  them,  the 
ground  at  the  south  side  rises  gradually, 
and  continues  to  do  so  for  a  great  dis- 
tance back — not,  however,  in  one  regular 
slope,  but  in  a  graceful  undulating  man- 
ner, and  is  at  last  lost  in  the  woods  and 
plantations  which  surround  it  The 
whole  of  this  enclosed  ground  is  laid  out 
in  the  natural  style,  but  without  the  sur- 
face being  in  any  part  broken.  Groups  of 
rhododendrons,  and  other  flowering  and 
evergreen  shrubs,  are  artfully  disposed, 
and  feather  down  to  the  grassy  sward. 
Ornamental  trees  are  profiisely  scattered 
about,  amongst  which  are  many  rare 
coniferse,  which  will  in  time  give  a  new 
character  to  the  aspect  of  the  place.  The 
three  fountains  to  which  we  have  referred 
will  be  found  figured  in  our  article  Foun- 
tains, the  drawings  having  been  kindly 
put  at  our  disposal  by  the  liberal  and 
excellent  proprietor.  They  are  from  the 
designs  of  M.  Rous,  and  are  cut  out  of 
stone  procured  in  the  neighbourhood,  and 
executed  by  Mr  Howie,  we  believe  a 
self-taught  sculptor,  now  extensively  em- 
ployed in  Edinburgh,  and  rapidly  rising 
to  eminence  in  his  profession.  One  thing 
in  connection  with  the  foimtains  at  Nut- 
hill  deserves  notice  ; — they  are  not  mere 
jets,  but  are  abundantly  supplied  with 
water  at  all  times,  and  that  under  a  high 


degree  of  pressure,  being  supplied  from 
an  artificial  lake  more  than  100  feet 
above  their  own  level,  the  supply-pipes 
being  4  inches  in  diameter.  This  supply 
also  serves  the  mansion  and  offices ;  and 
ample  provision  is  made,  in  case  of  fire, 
that  the  whole  stream  may  be  brought  to 
bear  upon  the  edifice. 

Objection  may  be  made  to  our  giving 
Nuthill  House  and  flower-garden  as  a 
specimen  of  what  such  things  should  be, 
on  account  of  the  garden  not  extending 
over  a  greater  amount  of  surface.  We, 
however,  think  that  a  moderately  sized 
garden  well  kept,  as  this  one  is,  is  much 
preferable  to  a  larger  space  kept  in  a  less 
masterly  manner.  Our  chief  object  in 
choosing  this  as  an  example  is  to  show 
the  connection  of  the  geometric  flower- 
garden  with  the  mansion,  and  also  its 
capability  of  being  united  with  the  park 
on  the  one  hand,  and  the  natural  style 
of  dressed  ground  on  the  other,  without 
the  slightest  violation  of  good  taste  in 
either  case. 

The  flower-garden  at  Drumlanrig  Castle 
may  be  given  as  another  example,  where 
the  geometrical  style  is  carried  out  on  the 
three  sides  adjoining  the  baronial  man- 
sion, and  extended  to  a  great  distance  in 
majestic  terraces,  in  advance  of  the  prin- 
cipal front.  The  flower-garden  here 
covers  an  area  of  upwards  of  twenty-one 
acres,  the  whole  of  which  is  seen  from  the 
principal  windows  and  spacious  terraces 
which  surround  the  castle.  About  one 
half  of  that  space  in  laid  out  in  the  geo- 
metric manner,  each  compartment  being 
diflerent  in  design,  and  difierently  fur- 
nished. Beyond  this,  upon  a  noble 
grassy  lawn,  the  gardenesque  form  begins; 
and  beyond  that,  the  refined  picturesque 
is  introduced,  which  unites  the  whole 
with  the  surrounding  scenery. 

Plate  XXVI.  exhibits  the  beautiful 
Italian  flower-garden  of  the  Duke  of 
Devonshire  at  Chiswick.  It  may  be 
interesting  to  notice  that  the  idea  which 
led  to  the  erection  of  the  original  viUa 
and  Italian  gardens  at  Chiswick  was 
borrowed  from  a  well-known  villa  of 
Palladio's.  It  was  then  considered  as  a 
model  of  taste,  although  not  entirely 
without  faults — some  of  which,  Mr  Wal- 
pole  observes,  were  occasioned  by  a  too 
strict  adherence  to  rules  and  symmetry ; 
and  Lord  Hervey  sarcastically  remarks 
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of  it,  "  ihat  it  was  too  small  to  inhabit^ 
and  too  large  to  hang  one*s  watch  in/' 
Its  courts  were  then,  as  now,  dignified  by 
its  picturesque  cedars ;  and  its  gardens, 
BO  early  as  1770,  were  noted  for  the 
purity  of  the  Italian  style  in  which  they 
were  laid  out  The  house  was  remodelled 
in  1796,  under  the  direction  of  Mr  Wyatt> 
afterwards  Sir  Jeffrey  Wyattville,  by  the 
addition  of  two  wings.  The  Italian  gar- 
dens were  at  the  same  time  greatly  altered, 
by  the  removal  of  "  certain  puerile  con- 
ceits" not  considered  suitable  to  the  taste 
of  the  day.  The  style  was,  however, 
strictly  retained.  A  further  change  took 
place  in  1814-15,  under  the  direction  of 
Lewis  Kennedy,  Esq.,  at  that  period  the 
leading  landscape-gardener  in  England. 
S%ht  alterations  and  improvements  have 
since  taken  place,  and  die  gardens  now 
exist  as  shown  in  our  Plate.  It  is  some- 
what singular  that  a  place  of  so  much 
consequence  as  Chiswick  Villa  should 
have  withstood  the  shock  of  the  revolu* 
tion  in  style,  and  that  it  should  remain 
so  perfect  a  specimen  of  the  Italian 
school,  and  be  in  itself  probably  the  only 
lesidencein  Britainwhichhasretainedthat 
style  in  anything  like  its  original  purity. 

The  flower-garden  is  of  a  semicircular 
form,  placed  in  front  of  a  splendid  con- 
servatory, elevated  upon  a  well-propor- 
tioned terrace  base.  This  conservatory  is 
approached  in  front — at  the  centre,  as  well 
as  at  the  two  ends — by  flights  of  8tep& 
It  is  kept  continually  gay  with  flowers, 
and  has  long  been  remarkable  for  the  ex- 
cellence of  cultivation  and  high  keeping 
which  is  displayed,  even  to  the  minutest 
points.  The  greater  part  of  the  beds  are 
cut  out  on  grass,  and  bordered  with  gravel- 
walks.  The  two  central  or  principal  par- 
terres are  on  gravel,  with  box  edgings. 
The  squares  along  the  sides  of  the  outer 
walk,  as  well  as  two  within  the  parterre, 
are  pedestals,  on  which  excellent  specimens 
of  sculpture  are  placed ;  and  behind 
those,  by  the  side  of  the  semicircular 
walk,  are  planted  three  rows  of  standard 
roses. 

Plate  XXX.  shows  the  ground-plan  of 
the  large  palm-stove  at  Eew,  and  the 
flower-garden  surrounding  it,  which  in 
part,  or  as  a  whole,  might,  with  slight 
modifications,  be  adapted  to  the  grounds 
around  a  highly  architectural  mansion. 
This  magnificent  structure,  of  which  Plate 


XIY.  is  a  view,  stands  on  rather  e1evate<l 
ground,  near  to  the  artificial  piece  of 
water  originally  formed  by  Sir  William 
Chambers, — a  portion  of  which  we  have 
shown  in  front,  with  its  parapet-wall 
bordering  the  principal  gravel-walk  which 
leads  to  this  conservatory.  As  will  be 
seen  by  our  Plate,  the  conservatoiy  stands 
very  properly  upon  a  terrace  of  gravel, 
ascended  to  by  flights  of  stone  steps  op> 
posite  each  of  the  four  entrances.  The 
parterres,  according  to  a  notice  of  these 
gardens  which  appeared  recently  in  the 
"  Quarterly  Review,"  were  laid  out  by 
Mr  Nesfield,  and,  as  a  geometric  design, 
are  very  much  to  our  mind,  but  for  such 
a  situation  extremely  faulty,  in  being 
almost  devoid  of  artistic  ornament  In 
this  respect  Mr  Nesfield  may  not  be  to 
blame,  for  we  can  hardly  think  that  a 
landscape-gardener  of  his  eminence  would 
have  neglected  the  introduction  of  vases, 
fountains,  parapets,  and  appropriate  ba- 
lustrading,  and  all  these  of  the  most 
classic  style.  Grass  terraces,  when  sub- 
stituted for  mural  ones,  bespeak  poverty 
of  imagination  or  of  purse.  We  would 
have  expected  to  have  seen  the  tops  of  the 
pilasters,  which  form  the  panelling  of  the 
parapet-wall  by  the  water  side,  frunished 
with  vases— the  grass  terrace  substituted 
by  a  polished  ashlar  wall,  and  open  balus- 
trading  on  top-— two  colossal  vases,  on 
elevated  pedestals,  occupying  the  circular 
beds  of  verbenas  on  each  side  of  the 
principal  entrance  walk,  as  weU  as  cor- 
responding ones  at  each  end  of  this  mag- 
nificent structure — two  fountains  occupy- 
ing the  two  larger  circles  in  the  anguJar 
parterres  on  the  opposite  side  of  the 
building,  with  a  vase  in  each  of  the 
smaller  gravel  circles  flanking  the  semi- 
circular part  of  this  garden.  The  space 
here  dedicated  for  flower-garden  display 
is  by  far  too  limited,  either  for  the  size  of 
the  building,  or  the  gardens  of  which  it 
forms  a  part ;  for  although  the  collection 
of  plants,  botanically  speaking,  in  the 
Kew  Gardens,  is  richer  than  in  any  other 
establishment  in  the  world,  still  it  ought 
to  be  borne  in  mind  that  this  is  almost 
the  only  part  of  the  whole  dedicated  to 
flower-garden  purposes,  and,  as  a  royal 
and  public  institution,  it  should  have 
been,  in  its  kind,  as  perfect  as  the  con- 
servatory to  which  it  is  attached  is,  or  the 
Royal  Gardens  at  Frogmore  are  in  theirs. 
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Twenty  acres  of  flower-garden  here 
would  have  given  an  opportunity  of 
showing  what  English  flower-gardening 
iSy  as  completely  as  has  been  already 
shown  in  the  case  of  the  culture  of  bota- 
nical plants.  These  gardens,  according 
to  the  description  given  of  them  by  Sir 
WiUiam  Chambers,  their  designer,  were 
more  complete  in  this  respect  three  quar- 
ters of  a  century  ago  than  they  are  at 
present, — for  he  tells  us  the  flower-garden 
consisted  of  "  a  parterre  divided  by  walks 
into  a  preat  number  of  beds,  in  which  all 
kinds  of  beautiful  flowers  are  to  be  seen 
during  the  greater  part  of  the  year,  and 
in  the  centre  is  a  basin  of  water  stocked 
with  gold-fish.**  Now  we  have  the  flower- 
beds too  few  in  number,  and,  for  the  pro- 
per display  of  such  plants  as  are  adapted 
for  them,  of  too  large  a  size.  Taking  this 
design  as  it  standi^  with  the  sculptural 
additions,  and  with  the  alterations  sug- 
gested above,  we  think  it  a  fair  specimen 
of  this  style,  and  suitable  for  surround- 
ing a  large  conservatory,  or  architectural 
range  of  conservatories. 

In  regard  to  situation,  these  gardens 
have  no  natural  advantages, — the  ground 
is  almost  a  dead  level,  extending  over 
above  120  acres  ;  it  is  therefore  the  more 
important  that  artistic  objects  be  brought 
in,  to  give  the  mind  something  more  to 
dwell  upon  than  merely  level  lawns  and 
full-grown  trees.  In  a  climate  like  Bri- 
tain, where  the  cypress  thrives  so  indif- 
ferently, and  where  orange-trees  do  not 
abound  in  sufficient  numbers  to  occupy 
the  spots  marked  with  the  lines  of  dark 
dots,  we  would  prefer  vases,  set  upon 
proper  bases,  to  Irish  yews,  or  any 
other  fastigiate  -  growing  trees  what- 
ever. 

These  parterres  were  planted  last  year 
in  the  grouping  manner,  the  three  pri- 
mary colours  forming  the  m^ority  of  the 
masses.  The  plants  employed  were  Cal- 
ceolaria amplexicaule — colour,  a  clear  ca- 
nary yellow ;  Frogmore  scarlet  geranium 
— bright  scarlet;  ivy-leaved  geranium — 
pink-coloured  variety;  Campanula  carpa- 
tica — grey  when  considered  in  toto,\mtmth 
bright -blue  flowers;  Argeratum  mexi- 
canum — clear  lavender  colour;  Lobelia 
erinus,  par.  compacta— dingy  blue  when 
seen  in  masses,  on  account  of  its  greyish 
foliage.  The  lobelia  beds  are  fringed  with 
Sanvitalia  procumbens— -black  and  yel- 


low— and  verbenas  of  the  most  brilliant 
colours. 

Plate  XXIIL  shows  the  ground-plan 
of  conservatory,  fig.  511,  and  projected 
flower-garden  attached.  The  conservatory 
is  surrounded  by  a  broad  terrace-walk  of 
polished  pavement,  except  at  the  end 
where  it  joins  the  mansion.  The  conser- 
vatoiy  communicates  with  an  existing 
range  of  four  plant-houses,  with  a  border 
for  flowers  in  front  A  walk  of  polished 
pavement  surrounds  the  parterre  flower- 
garden,  beyond  which,  in  the  long 
borders,  are  cultivated  flower-garden 
plants,  disposed  of  in  the  mixed  manner ; 
and  in  front  of  the  shrubbery  are  intro- 
duced dahhas,  holyhocks,  tree  and  pole 
roses,  and  similar  tall-growing  flowering- 
plants,  while  the  front  borders  are  dedi- 
cated to  plants  of  a  much  less  height 
The  parterres  are  planted  in  the  grouping 
manner  ;  the  walks  between  the  borders 
are  laid  with  Bangor  slate,  2  inches  in 
thickness,  and  polished  on  the  upper  sur- 
&ce.  The  edging  is  of  the  same  material, 
only  half  an  inch  thick,  and  scolloped  on 
the  upper  edga  As  it  was  desirable,  for 
private  reasons,  that  the  walks  here  should 
be  dry,  and  fit  for  walking  on  at  all  sea- 
sons, we  have  introduced  pavement  and 
slate,  as  being  the  materials  best  calcu- 
lated to  secure  this  desirable  object  An- 
other design  was  originally  given,  and 
referred  to,  p.  379,  in  which  the  small 
circles  were  omitted,  as  we  presumed 
there  would  be  a  difficulty  in  boi*der- 
ing  them  with  slate.  That  difficulty  has, 
however,  been  overcome  by  the  ingenuity 
of  Mr  Edward  Beck,  of  Isleworth,  who, 
by  the  aid  of  machinery,  cuts  slate  edging 
into  small  pieces,  and  fixes  them  togeUier, 
so  that  the  circles  of  18  inches  in  dia- 
meter can  readily  be  margined  round. 
The  manner  of  doing  so  will  be  noticed 
hereafter.  There  is  no  doubt  but  walks 
and  edgings  so  formed  cost  considerably 
more,  in  the  first  instance,  than  gravel- 
walks  and  box  edgings ;  but  when  once 
done,  they  require  neither  repair  nor 
keeping  for  years  afterwards, — so  that,  in 
the  end,  they  are  very  much  cheaper  than 
any  other  form  that  can  be  adopted ;  and 
added  to  which,  they  are,  from  their  pro- 
perty of  scarcely  absorbing  wet,  always 
in  a  fit  state  for  use,  care  being  taken,  in 
their  formation,  that  sufficient  drainage 
be  placed  under  them,  and  provision  made, 
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by  having  small  holes  drilled  in  them,  to 
allow  the  rain  water  to  pass  down  under 
them — ^the  dark  blue  of  the  slate  harmon- 
ising well  with  the  colours  of  the  flowers 
which  surround  them.  The  range  of 
plant-houses  on  the  right-hand  side  are 
for  the  purpose  of  culture  alone — for  sup- 
plying plants  in  flower  for  the  conserva- 
tory, as  well  as  for  the  rooms  in  the 
house.  The  borders  on  the  opposite  side 
are  for  affording  space  for  such  plants  as 
are  too  tall  for  the  parterres,  as  well  as 
for  giving  a  supply  of  cut  flowers,  to 
avoid  cutting  those  in  the  parterres.  The 
shrubbery  around  is  thickly  planted,  for 
shelter  and  privacy,  and  the  broad  walk 
in  front  of  the  hothouses  extends  onwards 
towards  the  offices,  home  farm,  and  new 
kitchen-garden.  The  principal  front  of 
the  conservatory  faces  the  park,  and  com- 
mands a  varied  and  extensive  view  over 
a  lai'ge  extent  of  country.  The  corridor, 
as  has  been  elsewhere  stated,  communi- 
cates directly  with  one  of  the  drawing- 
rooms. 

Fig.  824  is  a  plain  geometrical  garden, 
in  which  no  sculptured  ornaments  are  to 
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be  introduced.  Upon  a  small  scale  it 
would  make  a  good  rose-garden — stan- 
dard roses  being  planted  in  lines  parallel 


with  the  walks  in  the  centre  of  the  beds, 
each  series  of  beds  to  be  of  plants  of  the 
same  height,  keeping  the  tallest  in  the 
outer  beds,  and  diminishing  the  height 
towards  the  four  beds  forming  parts  of 
the  elliptic  figure  in  the  centre.  The 
centre  elliptical  figure  to  be  of  dwarf 
roses  entirely.  A  pyramidal  rose  may 
occupy  the  centre  of  each  of  the  four 
figures  marked  6.  This  figure  may  be 
cut  on  grass,  having  the  wdks  from  4  to 
6  feet  in  width.  Standard  roses  are  much 
improved,  both  in  strength  and  appear- 
ance, if  their  stems  be  neatly  enveloped 
in  moss,  at  same  time  covering  the  stakes 
that  support  them.  Or,  if  planted  in  the 
grouping  manner,  the  following  arrange- 
ment may  be  followed : — 

1.  Standard  perpetual  roses,  the  ground  co* 
yered  with  mignonette. 

2.  Surface,  coTered  with  Nemophila  insignifl, 
blue;  with  scarlet  geraniums,  Tom  Thumb, 
planted  at  equal  distances,  and  so  far  apart  that 
the  outline  of  each  plant  may  be  diBtinctly 
seen. 

S.  Lasthenia  califomica,  yellow. 

4.  Lupinus  nanus,  blue  and  white. 

5.  Verbena  melindres  migor,  scarlet. 

6.  Qeranium,  Punch;  bordered  round  with 
verbena  perfection,  white. 

7.  Lobelia  erinus  compacta. 

8.  Clarkia  pulchella  in  centre  ;  bordered 
round  with  rocket  candytuft,  whitfr 

9.  Dark-clove  carnation. 

10.  Dwarf  hardy  fuchsias. 

11.  Agathsea  cselestis  in  a  row  in  the  centre, 
blue ;  Viscaria  oculata  on  one  side,  bright  rose 
with  dark  eye ;  Clarkia  pulchella  alba  on  the 
other  side,  white. 

12.  Eucharidium  grandiflora  in  centre,  red- 
dish lilac  :  Shortia  califoniica  round  the  edges, 
bright  yellow. 

13.  Variegated-leaved  geranium. 

14.  Heliotropes  for  covering  the  ground,  in- 
termixed with  rocket  larkspurs. 

15.  Saponaria  calabrica,  brown  rose,  to  cover 
the  ground,  with  Salvia  patens  planted  ^  in 
centre,  bright  blue. 

16.  Nemophila  insignis  to  cover  the  ground, 
blue,  with  Lobelia  cardinalis  in  centre,  scarlet 

17.  Rhodanthe  manglesii  to  cover  the 
ground,  pink,  with  yellow  lupin  in  centre. 

18.  Brachycome  ibiridifolia  to  cover  the 
ground,  blue,  with  purple  petunia  in  centre. 

The  small  circles  round  the  margin  to  have  a 
standard  rose  in  the  centre  of  each ;  the  surftoe 
of  the  ground  covered  with  Nemophila  ins^- 
nis,  Shortia  califoxnica,  Nemophila  atomaria, 
Lasthenia  califomica,  Saponaria  calabrica, 
white  candytuft,  Lupinus  nanus,  NemophUa 
diBcoidea— one  sort  of  each. 

The  garden  which  forms  the  subject  of 
Plate  XXXI.  was  designed  for  a  gentle- 
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man  in  Oxfordshire,  and  surrounds  the 
south  and  east  fronts  of  a  highly-enriched 
architectural  mansion.  The  garden  is 
enclosed  on  all  sides  by  a  parapet-wall 
with  open  balustrading,  finished  with 
vases  on  top  ;  and  is  descended  to  by 
means  of  four  flights  of  stone  steps  from 
the  gravel  terrace  above,  from  which  the 
taut  ensemble  is  seen  to  much  advantage. 
The  walks  are  of  gravel,  with  broad 
grass  verges,  (nowhere  narrower  than 
2  feet,)  uniting  with  the  larger  pieces 
of  grassy  turf  which  surround  the  in- 
terior beds  of  flowers.  Two  colossal  vases, 
set  upon  4-feet  pedestals,  occupy  the 
circles  in  the  centre  of  the  two  octagon 
figures,  as  well  as  that  within  the  large 
circle.  The  sides  of  the  flight  of  steps 
are  provided  with  handsome  cut  Grecian 
hand-rails,  with  vases  at  top  and  bottom. 
The  level  of  the  whole  garden  is  6  feet 
above  that  of  the  siurounding  park ;  and 
as  both  mansion  and  garden  stand  on 
elevated  ground,  a  commanding  view,  not 
only  of  the  park,  but  of  a  large  extent  of 
country,  is  secured  from  either.  This 
garden  is  to  be  regarded  as  a  summer 
and  autumn  garden,  the  proprietor  re- 
maining only  during  that  period  at  this 
residence.  It  is  therefore  proper  that  it 
be  planted  in  the  grouping  manner ;  and 
if  attention  be  paid  to  the  arrangement 
of  the  plants,  as  regards  harmony  of  col- 
ouring, the  efiect  cannot  flEul  to  be  pleas- 
ing. For  these  reasons  no  shrubs  or  tall- 
growing  plants  are  admitted,  and  every 
border  is  provided  with  wire  basket-work, 
to  keep  the  plants  from  encroaching 
upon  the  grass,  as  well  as  to  define  more 
properly  the  exact  form  of  each  figure. 

Plate  XXV.  exhibits  a  flower-garden  in 
this  style.  The  situation  in  which  it  is 
placed  was  the  site  of  an  ancient  piece  of 
water,  which  it  was  deemed  desirable  to 
drain  off;  and  sufficient  material  to  fill  it 
up  to  the  level  of  the  surrounding  lawn 
being  difficult  to  procure,  we  advised 
its  being  converted  into  a  simk  flower- 
garden.  The  bottom  being  thorough- 
ly drained,  the  sides  were  reduced  to 
straight  lines  and  walled  up  with  rubble, 
and  cemented  over  to  the  height  of  the 
ground  above.  This  wall  was  coped  with 
ashlar,  set  4  inches  higher  than  the 
level  of  a  gravel-walk  that  surrounded 
the  whole.  Flights  of  stone  steps  were 
introduced  at  the  centre  of  the  two  ends 


and  sides  leading  from  the  walk  above  to 
a  broad  gravel-walk  below,  which  made 
the  circuit  of  the  garden,  leaving  a  border 
for  flowers  and  the  plants  which  partially 
cover  the  face  of  the  wall,  as  well  as  a  2- 
feet  verge  of  turf  between  it  and  the  walk. 
Narrower  gravel-walks,  starting  from 
opposite  the  flights  of  steps,  intersected 
the  garden,  and  formed  the  beds  com- 
posing the  central  portion.  These  walks 
are  margined  with  turf  verges  2  feet  in 
breadth,  expanding  into  grass  plots  in 
the  centre  of  all  the  principal  beds,  with 
the  exception  of  two  towards  the  middle. 
The  two  lined  circles  are  occupied  with 
two  vases,  set  upon  square  pedestals  6 
feet  in  height  The  scroll  patterns,  which 
form  the  margin  of  the  central  parterre, 
are  laid  out  on  grass.  The  efiect  of  this 
garden  is  good,  when  viewed  from  the 
terrace-walk  above,  because  the  whole 
design  is  seen  at  once,  and  to  greater 
advantage  than  if  looked  at  when  on  a 
level  with  the  borders  and  flowers.  Had 
the  associations  of  the  place  admitted  of 
it,  we  would  have  introduced  an  open 
balustrading  along  the  top  of  the  wall,  both 
for  efiect  when  seen  from  beneath,  and,  as 
it  were,  to  form  an  apparent  security 
against  falling  from  the  terrace  into  the 
garden  below. 

Figs.  825  to  830  are  examples  of  figures 
suitable  for  filling  in  the  larger  compart- 

Pig.  826. 


ments  formed  by  the  direction  of  the 
principal  walks,  which  in  general  are  made 
to  surroimd  the  whole  garden,  with  a 
border  beyond  it^  separating  it  from  the 
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outer  boundary,  whether  of  shrubs,  hedges,    pasdng  down  the  centre,  throwing  the  inte- 
or  parapet-walls ;  another  of  equal  breadth     rior  into  two  separate  compartments ;  and 


where  another  walk  crossee  the  ground, 
and  mtersects  the  former  in  the  centre, 
the  ground  is  resolved  into  four  compart- 
ments. These  may  be  laid  out  in  four 
different  patterns,  or  may  be  all  of  the 
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jure— or,  indeed,  made  up  of  as 
many,  difTering  in  form  but  agreeing  in 
style,  as  will  cover  the  entire  space. 

Figs.  831,  832  are  suitable  for  a  sg-Ie 
of  flower-gardeuH  not  very  frequently  seen. 
The  beds  are  elevated  from  6  inches  to  9 
feet  above  the  walks,  their  sides  being 
formed  of  masonry  or  brickwork.  Where 
the  lines  are  straight,  pavement  polished 
and  set  on  edge,  or  Welsh  slatee,  are  both 
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economical  and  of  easy  construction.  To  walk-level,  and  they  should  also  be  batted 
keep  them  steadily  in  their  places,  the  togetherbehind,forgreatersecuTity ;  and, 
bottom  should  be  sunk  6  inches  under  the    to  give  greater  appearance  of  solidity  and 


Fig.  831. 


Fig.  832. 


importance,  they  should  be  capped  with 
tbe  same  material  not  less  than  3  inches 
broad.  The  walks  may  be  of  gravel  of 
uniform  colour,  but  contrasting  with  the 
pavement  or  slate. 

For  figures  in  which  curviHnear  lines 
occur,  ashlar  stone,  or  bricks  covered  with 
cement^  should  be  employed.  The  former 
would  be  the  most  massive  and  durable, 
but  would  be  expensive.  A  specimen  of 
such  a  garden,  done  in  brick,  exists  in  the 
grounds  at  Elviston  Castle,  near  Derby. 
"When  we  saw  it  a  few  years  ago,  it  ap- 
peared crumbling  to  pieces.  A  much 
more  durable  brick  substitute  could  be 
got  by  using  composition  bricks,  and 
having  them  made  with  sufficient  radius 


to  suit  the  curved  lines  without  cut- 
ting. 

The  principal  merit  of  such  gardens  is, 
that  they  are  strictly  architectural  j  and, 
to  render  them  stiU  more  so,  the  walks 
should  be  paved  with  the  same  materials, 
and  the  walls  finished  with  a  neat  coping. 
In  planting  them,  tall  plants,  and  those 
of  coarse  habits,  should  be  rejected,  and 
only  dwarf-growing  kinds  employed.  Gar- 
dens of  this  description  are,  of  course,  on 
a  small  scale. 

Fig.  833  exhibits  a  design  diiSerent  in 
some  respects  from  any  of  our  other  ex- 
amples. The  walks  a  a  a  are  to  be  of 
gravel,  with  edgings  of  dwarf  box  ;  but  if 
upon  a  scale  si&ciently  large  to  admit  of 


Fig.  833. 
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the  walks  beiDg  &<om  6  to  8  feet  in  width, 
the  whole  ma;  be  cut  out  of  grass ;  and 
in  this  case  tbe  oentr^  bed  b  may  be 
planted  with  flowering  ahmba.  Should  it 
be  upon  a  very  email  scale,  sa;  with  walks 
under  3  feet  in  breadth,  they  may  then 
be  laid  with  pavement,  Welsh  slate,  as- 
phalt, or  veiy  fine  colouied  gravel ;  but,  in 
either  of  these  cases,  the  ec^;e8  should  be 
of  stone,  elate,  earthenware,  or  Seyssel 
aapbalt,  which  is  manufactured  on  pur- 
pose, in  lengths  of  about  3  feet,  and  2^ 


incbee  in  thickness,  and  6  inches  de^. 
The  advantage  of  using  this  asphalt  is, 
that  the  pieoee,  when  slightly  heated,  may 
be  bent  to  answer  curves  or  corners. 
Wyatt  and  Parker's  cream-coloured  tiles 
may  also  be  advantageously  used,  not 
only  for  the  edgings,  but  for  the  walks 
also. 

In  long  narrow  dips  of  ground,  where 
it  may  be  difficult  to  in^odnce  any  of 
our  numerous  examples,  the  annexed 
fig.  834,  may  be  adopted.    It  will  readily 
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he  seen  that  the  figure  may  be  extended     shown,  or    not,    according    to    circum- 

to  any  length  by  a  repetition  of  its  parts,     stances. 

It  may  be  bounded  by  a  gravel-walk,  as        Fig.  835  is  adapted  for  a  garden  upon 

Fig.  sse. 
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a  large  scale,  and  situated  in  front  of  a 
mandon  or  range  of  conaervatoriea.  It 
was  oomposed  for  the  lawn  on  the  west 
front  of  au  Elizabethan  reeidence  in  the 
north  of  England.  The  maosion  is  sur- 
rounded on  the  south  and  west  udee  by  a 
terrace  50  feet  in  breadth,  bounded  by  a 
richlf-cut  parapet-wall,  and  the  garden 
is  reached  by  a  flight  of  stepa  at  the 
centre,  and  the  whole  space  enaloaed 
within  a  wire-fence  extending  from  the 
gat«s  atob.  The  parterre  e  c,  next  to  the 
mansion,  is  laid  out  on  gravel  with  box 
edgings,  while  the  larger  figures  beyond 
the  principal  walk  d  d  axe  cut  ont  on 
grass ;  «  is  an  arbour  of  wire-work 
coTcred  with  roses ;  /  /,  &c.,  are  vases 
elevated  on  sqtiare  pedestals  4  feet  in 
height ;  ff  p,  &o.,  are  porto-fleurs  of  arti- 
ficial stone,  standing  3  feet  above  the  sur- 
face ;  h  basin  of  water  with  the  fountain 
fig.  836,  a  Triton,  modelled  from  a  foun- 
tain in  the  Barberini  Palace,  7  feet  9 
inches  in  height    The  kerb  of  the  foun- 

Fig.  836. 


tain  is  polished  stone,  rising  15  inches 
above  the  m^vel. 

Figs.  837,  838,  839.— Three  examples 
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of  geometrical  parterres,  which,  by  exten- 
sion, would  each  form  an  interesting  gar- 
den, or  be  made  parts  of  a  large  gamlen, 
or  di^osed  over  a  lawn  of  considerable 
size  and  diversified  character,  as  was  at 
one  time  so  well  exemplified  at  Bagshot 
Park.  They  are  also  adapted  for  g^ens 
upon  a  small  scale,  and,  in  that  case, 
should  be  laid  down  with  box  or  stone 
edgings  and  gravel- walks. 
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„  840  18  a  parterre-garden,  eHhei  den  upon  a  lai:ge  scale.  The  whole  of  the 
entire  in  itself  or  forming  part  of  a  gar-  beds  are  intended  for  low-growing  plants. 
The  larger  oneB  are  aurrounded  with 
gravel-walks  and  boi  edgings.  The  mar- 
gin is  to  be  edged  with  stone  or  slate,  the 
Kths  oovered  with  white  sand,  and  tbe 
rdere  planted  with  plants  not  exceed- 
ing 6  inches  in  height  and  of  the  three 
primaiy  colours,  red,  blue,  and  yellow, 
the  latter  occupying  the  diamond  figores 
along  the  centre.  The  same  order  of 
arrangement  may  extend  all  round,  or 
each  division  may  be  varied  by  tranqme- 
ing  the  colours,  or  by  employing  plants  of 
different  species,  but  of  the  same  coloura. 
It  is  the  taste  of  some  to  plant  such  par- 
terres with  dwarf  box,  heath,  or  siimlar 
plants,  setting  them  so  close  together  as 
to  form  compact  dense  masses  in  each, 
and  to  keep  uem  to  an  even  height  by 
clipping  them  with  the  garden  sheais. 
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We  think  this  has,  however,  a  very  mono-  ample,  should  be  of  gravel,  with  dwarf 
tonous  appearance,  and  must  ever  be  &r  box  edgings.  The  longitudinal  figures, 
inferior  in  brilliancy  of  effect  compared  with  semicircular  ends  at  the  two  oppo- 
with  such  plants  aa  scarlet  verbenas,  site  aideB,  should  be  margined  with  a  turf 
yellow  lasthenias,  blue  Lobelias,  Sk.  edging,  and  at  these  sides  the  entrance 

Fig.  841  is  a  part«rre-garden  in  the    and  exit  walks  should  be  placed.     In  the 
same  style,  but  of  a  different   pattern,     case   of   the    marginal  borders  in  this 
The  principal  walks,  as  in  the  last  ex-    figure,  we  have  given  four  different  pat- 
terns, either  of  which  may 
Fig.  Sil.  be  continued  all  round,  aa 

in  the  former  example,  or 
each  pattern  may  form  a 
side,  uieir  planting  and  ar- 
rangement being  similar 
to  fig.  840. 

Fig.  842  is  a  circular 
garden  in  the  geometrical 
style.  The  beds,  as  will  be 
seen  by  the  sectioual  line, 
are  considerably  elevated 
in  the  middle.  The  figures 
are  cut  out  on  grass,  with 
a  boundary  walk  of  gravel. 
Such  a  garden  as  this 
would  mt£e  a  vetr  com- 
plete whole ;  but,  from  its 
figure,  it  ia  better  adapted 
for  a  lawn  at  some  distance 
from  the  house,  as,  having 
no  straight  sides,  there 
would  be  a  want  of  con- 
nection between  it  and  the 


Figs.  843,  844,  845,  were 
laid  out  in  the  Koyal  Gar- 
dens at  Bagsbot  Park  by 
Mr  Toward.  They  were 
cut  out  on  a  turf  surface, 
and  surrounded  with  grass 

1  lawns.  The  prevailing  style 
at  Bagsbot  was  many  small 
gardens  of  this  sort  soat- 
1  tered  through  the  grounds, 
/  instead  of  havii^  a  com- 
bination in  one  place  of 
greater  magnitude.  From 
the  circumstimces  of  the 
place,  this  was,  no  doubt, 
the  most  judicious  sys- 
tem that  could  have  been 
followed,  aa  there  was 
nothing  architectural  or 
upon  a  grand  scale  in  the 
grounds.  Towards  the 
centre  of  fig.  843,  a  portion 
of  grass  of  irregular  form 
was  introduced,  and  the 
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three  larger  divisions  of  fig.  844  were  the 
same ;  the  walks  otherwise  (figs.  844  and 
845)  were  of  gravel  with  box  edgings.  In 
fig.  843  a  gravel-walk  surrounded  the 
whole,  enclosing  between  it  and  the  next  a 

Fig.  843. 


series  of  flower-beds  of  the  same  width  as 
the  walks.  The  interior  of  the  space  was 
divided  into  four  equal  parts  by  gravel 
walks,  but  which,  instead  of  intersecting 
each  other  at  the  centre,  diverged  into  a 
circle,  leaving  a  circular  bed  for  flowers. 
In  fig.  844  a  narrow  border  formed  the 

Fig.  844. 


circumference,  within  which  was  a  gravel 
walk  parallel  to  it  and  to  a  series  of  beds 
which  margined  all  the  walks  in  the 
piece,  leaving  the  three  larger  spaces 
covered  with  turf.  Gravel  walks  were 
disposed  of  here  as  in  fig.  843,  but  within 
the  centre  circular  walk  was  a  circular 


border,  and  within  that  a  circular  plot  of 
grass.  AU  the  walks  in  this  figure  were 
verged  with  turf  edgings,  and  the  borders 
in  all  the  three  examples  planted  or  sown 
with  low-growing  bright-coloured  plants. 
In  fig.  845,  which  is  a  square  form,  a  mar- 
ginal flower-border  surrounded  the  whole, 

Fig.  845. 


within  which  a  gravel-walk,  communi- 
cating with  the  other  walks  which  were 
of  grass,  resolved  the  interior  into  four 
equal-sized  figures.  * 

Amongst  the  furnishings  of  a  geo- 
metrical garden  are  elevated  borders  or 
baskets  of  flowers,  formed  of  low  margins 
a  foot  or  1 8  inches  high.  These  are  usually 
of  polished  stone,  and  often  richly  carved ; 
and,  as  substitutes,  very  elegant  ones  of 
artificial  stone,  in  Austin  and  Seeley's 
manner,  are  employed.  These  are  called 
porte-fleurs,  and  are  placed  on  grass  and 
sometimes  on  gravel,  and  of  themselves 
form  very  attractive  objects,  more  espe- 
cially when  filled  with  plants  either 
planted  out  in  them,  or,  if  grown  in  pots, 
plunged  in  them,  and  the  sur&ce  covered 
with  moss.    Fig.  846  is  the  Pantheon 

Fig.  846. 
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basin,  which  has  been  used  for  this  pur- 
pose for  several  years  in  the  grounds  of 


FOUNTAINS. 


the  Royal  Botaitio  Garden,  Begent'a  Park. 
The;  are  also  employed  for  a  similar  pur- 
pose in  coneerratoriee  ;  three  of  them  in 
the  ooDBerratory  at  Arundel  Castle  have 
been  much  admired.     Fig.  817  ia  one  of 
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elliptical  form,  7  feet  by  5  feet,  the  coat 
of  which  was  £30.  They  stand  the 
weather  well,  particularly  if  painted  once 
a-year  with  boiled  linseed  oil,  which  pre- 
vents their  absorbing  moisture.  Such 
subjects  should  stand  properly  on  gravel ; 
or,  if  on  graaa  lawns,  there  should  be  a 
gravel  walk  around  them  to  cut  off  the 
connectionJ)etweeD  them  and  the  lawn. 

Marginal  borders  for  the  sides  of  walks 
require  a  share  of  our  attention.  The 
following  examples  may  be  nse^ — figs. 
848,  849.    These  borders,  being  strictly 

Ftg.  84S. 


archit«ctura],  should  be  done  in  gravel, 
with  box  edgings ;  or,  if  in  a  highly  archi- 
tectural garden,  with  stone,  slate,  or 
earthenware  verges,  and  even  pavement 
or  tile  walks. 


The  proper  placing  of  artistic  decora- 
tions requires  great  taste  and  judgment, 
and  of  these  none  more  so  than  fountains 
and  statues,  as  being  among  the  most 
refined  of  all  garden  ornaments.  "  Their 
effect  (especi^y  that  of  water  in  motion 
mixed  with  sculpture)  is  of  the  most 
brilliant  kind  ;  yet,  though  fountains 
make  the  principal  ornaments  of  the 
old  Itahan  gardens,  they  are  almost  en- 
tirely banished  firom  ours.  Fountains 
have  been  objected  .to  as  unnatural,  as 
forcing  water  into  an  unnatural  direction. 
I  must  own,"  says  Sir  Uvedale  Price,  "  I 
do  not  feel  the  weight  of  this  objection ; 
for  natural  jets  tfMw,  though  rare,  do 
exist,  and  are  among  the  most  surpritdng 
exhibitions  of  nature.  Such  exhibitions, 
when  imitable,  are  surely  proper  objects 
of  imitation ;  and  as  art  cannot  pretend 
to  vie  with  nature  in  greatness  of  style 
and  execution,  she  must  try  to  compen- 
sate her  wealuiess  by  spnmetiy,  variety, 
and  richness  of  design.  Near  a  house  on 
a  large  scale,  this  mode  of  introducing 
water  in  violent  motion,  so  &rfrom  being 
improper,  is  of  all  others  the  mode  in 
which  it  may  be  done  with  the  most  exact 
propriety." 

Afi  fountains,  for  the  most  part,  are  to 
be  regarded  as  strictly  artificial  objects,  it 
follows  that  their  presence  is  more  in 
accordance  witti  gardens  in  the  geo- 
metric style  than  in  the  gardenesque, 
and  more  particularly  the    pictur- 
esque styles,   in  which  latter  their 
plaoe  should  be  supplied  by  cascades, 
rills,  and  dripping  of  rocks.     In  the 
gardenesque  style,  they  are,  however, 
perfectly  admissible,  more  especially 
in  near  connection  with  the  man- 
sion, conservatory,  or  pUmtr-houses ; 
but  here  their  simplest  forms  should 
^    be  selected.    In  the  geometric  and 
~7     all    its  sub-varieties,   fountains   of 
U     the  most  costly  and  elaborate  work- 
r\     manship    should    be   introduced — 
— i    choosing,  however,  those  decidedly 
architectural    for  gardens    of  that 
character;    while  the  more  imagi- 
native and  fanciful — such  as  a   Triton 
throwing  water  from  his  trumpet.  Dol- 
phins and  other  sea  animals  spouting 
water,  nymphs  wringing  their  hair  or 
garments,  Ac. — are  more  suitable  for  the 


632 


GEOMETRICAL  FLOWER-GABDENS. 


inferior  orders  of  the  geometric  style,  and 
also  for  the  gardenesque.  One  of  the 
most  elegant  of  the  fanciful  forms  is  that 
designed  by  old  Solomon  Cans,  of  Heidel- 
berg, in  which  a  female  figure  is  half 
seated  on  a  rock,  holding,  afl  it  were,  an 
umbrella  of  rather  scanty  dimensions 
somewhat  above  her  head,  from  the 
periphery  of  which  the  water  is  thrown 
out  in  such  a  manner  as  to  form  a  com- 
plete canopy  over  her.  The  designs  for 
fountains  of  this  sort  are  numerous,  as  a 
reference  to  the  printed  catalogues  of  the 
artificial  stone  manu&ctures  will  show. 
Fountains,  sculpture,  and  mural  decora- 
tions are  now  much  sought  after,  and  the 
art  of  £sibricating  them  in  artificial  stone, 
and  other  materials,  places  them  within 
the  reach  of  persons  of  moderate  wealth. 
Another  circumstance  &Yourable  to  the 
construction  of  ornamental  fountains  is 
the  fiicility  with  which  iron  can  be  cast 
and  zinc  fabricated,  nay,  even  glass  it- 
self, as  was  exemplified  by  Messrs  Ostlers 
in  the  late  Exhibition.  Iron  fountains 
are  now  cast  in  the  most  classic  forms  ; 
and,  no  doubt,  from  its  nature,  this  ia,  of 
all  other  materials  we  possess,  the  most 
durable,  and  best  suited  to  our  climate, 
as  well  as  produced  at  a  very  moderate 
cost.  Thus,  with  the  artificial  stone  of 
Austin  and  Seeley,  Ransom  and  Parsons, 
and  others,  and  the  fire-clay  of  the  Gam- 
kirk  and  Grangemouth  Companies — all  of 
which  have  been  proved  to  be  sufficiently 
diuuble  for  our  climate — ^with  cast-iron 
shafts  and  jets,  and  with  iron  or  leaden 
pipes,  there  is  now  no  difficulty  in  con- 
structing the  most  beautiful  garden  foun- 
tains, and  of  the  most  diversified  forms. 

In  regard  to  the  mechanical  construc- 
tion of  fountains,  little  information  has 
hitherto  been  given  in  horticultural 
worka  As  practical  rules,  the  following 
may  be  found  useful : — As  water  always 
will,  when  uninterrupted,  find  its  own 
level,  it  follows  that,  to  produce  a  jet  of 
any  given  height,  the  reservoir  or  foun- 
tamhead  of  supply  must  be  as  high,  at 
least,  as  the  height  of  the  jet.  Where  a 
jet-d'eau  or  dropping  fountain  only  is 
desired,  the  level  of  the  water  in  the  source 
of  supply  need  not  be  higher  than  the 
point  at  which  the  water  issues  from  the 
tazza ;  but  if  the  water  is  to  be  forced  to 
a  considerable  height,  the  head  must  be 
higher  than  the  height  to  which  the  jet  is 


expected  to  rise,  by  at  least  several  inches 
— ^but  this  depends  greatly  on  the  diameter 
of  the  jet,  and  the  friction  the  water  meets 
with  in  its  passage  from  bends  or  inequa- 
lities in  the  course  of  the  pipe.  If  the 
orifice  of  the  jet  do  not  exceed  the  eighth 
of  an  inch  in  diameter,  the  head,  provided 
the  water  be  always  kept  at  Uie  same 
height,  need  not  be  more  than  6  inches 
above  the  height  the  jet  is  to  rise  to.  The 
supply-pipe  should  always  come  Gcom  the 
bottom  of  the  head  of  supply.  In  laying 
the  pipe  from  the  reservoir,  or  head,  care 
should  be  taken  to  carry  it  in  as  direct  a 
line  as  possible ;  and,  if  practicable,  there 
should  be  a  uniform  fall  throughout  its 
whole  length,  that  the  force  of  tiie  water 
may  not  be  lessened  by  unnecessary  firic- 
tion,  which  every  deviation  from  a  straight 
line  and  gradual  incline  will  increase. 
When  pipes  are  laid  without  regard  to 
uniform  inclination,  air  is  apt  to  lodge  m 
the  most  elevated  parts,  while  sediment 
will  be  deposited  in  the  most  depressed. 
The  former  may  be  withdrawn  by  tapping; 
but  the  latter  is  a  more  difficult  affiur, 
and  not  tmfrequently  stops  the  flow  of 
water  altogether.  The  calcareous  matter 
contained  in  some  waters  is  very  injurious 
to  leaden  pipes,  and  often  ^eats  them 
through  in  a  few  years'  time.  Iron  pipes 
imder  three  inches  in  diameter  are 
scarcely  worth  the  expense  of  laying 
down,  as  corrosion  will  choke  them  up  in 
a  few  years,  unless  they  are  coated  both 
outside  and  in  upon  the  principle  recently 
registered  by  Messrs  Johns  &  Co.,  which 
has  the  effect  of  completely  preventing 
oxidation,  and  lessening  the  friction  by 
rendering  the  internal  surface  as  smooth 
as  glass. 

In  cases  where  there  is  no  natural  sup- 
ply of  water  at  a  higher  level  than  that  to 
which  the  jets  or  fountains  are  required 
to  play,  recourse  must  be  had  to  mecha- 
nical art  to  force  up  a  supply  from  other 
sources.  Of  these  there  is  an  abundant 
variety.  The  best  and  most  simple,  be- 
cause it  is  next  to  impossible  for  it  to  go 
out  of  order,  is  the  hydraulic  ram,  fig.  9. 
Water  may  be  thrown  to  a  very  consider- 
able height  by  its  own  gravity,  and  also 
by  mechanical  power.  By  the  latter  foroe 
a  column  6  inches  in  diameter  is  thrown 
in  the  gardens  at  Nymphenbeig,  near 
Munich,  to  the  height  of  90  feet ;  and  by 
the  former,  at  Chatsworth,  by  the  Emperor 
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fnuQtain,  to  the  unprecedented  height  of  reservoir  or  cistern  with  pipes  of  a  diame- 
2G7  feet.  Single  jets  of  this  magnitude  ter  Bomewhat  greater  thau  those  which 
have,  however,  in  our  estimation,  less  deliver  the  wat«r  to  the  quills,  because  the 
effect  than  those  of  much  less  force.  The  water,  iu  a  pipe  of  uniform  diameter  of  so 
jets  at  Nymphenberg  and  Chat^worth  are  great  a  length,  is  found  te  lose  much  of 
ioterestiDg,  ia  so  far  as  they  show  us  the  its  strength,  aud  become  what  is  t«chni- 
nuuimiim  power  of  theae  means.  cally  called  sleepy,  while  the  different 
Inconveyingwaterfortheserviceofjets  sizes  quicken  it,  and  I'edouble  its  force, 
and  fountains,  the  usual  precautions  must  For  esample,  in  a  conduit-pipe  of  1800 
t>e  taken  te  place  the  pipee  at  a  depth  be-  feet  in  length,  the  first  600  may  be  laid 
yond  the  reach  of  frost  or  other  accident^  with  pipes  of  8  inches  in  diameter,  the 
which  may  be  taken  at  2  feet.  Our  owu  next  600  feet  with  pipes  of  6  inches  in 
practice  is  to  lay  them,  imbedded  in  dry  diameter,  and  the  last  600  with  pipes  of 
soft  sand,  within  drain-tile  pipes.  The  4  inches  in  diameter.  In  conduits  not 
following  excellent  directions  as  to  the  exceeding  900  feet  in  length,  the  same 
size  of  pipes,  &g.,  are  given  in  "  The  En-  diameter  may  be  continued  tiiroughont. 
cyclopedia  of  Villa  Architecture  :  "— "  As  When  several  jets  are  to  play  in  several 
n  general  rule,  the  diameter  of  the  orifice  fountains,  or  in  the  same,  it  is  not  neces- 
from  which  tlie  jet  of  water  proceeds —  sary  te  lay  a  fresh  pipe  from  each  jet  to 
technically  called  the  bore  of  the  quill—  the  reservoir,  a  main  of  sufficient  size, 
ought  to  be  four  times  less  than  the  bore  with  bi'anch  pipes  to  each  jet,  being  all 
of  the  conduit-pipe;  that  is,  the  quill  and  that  is  required.  Where  the  conduit- 
pipe  ought  to  be  iu  tt  quadruple  proper-  pipe  enters  the  reservoir  or  cistern,  it 
tion  te  each  j^  ggo  ought  to  be 
other.  The  of  increased 
lai^rthecon-  diameter,  and 
duitpipesare,  the  grating 
the  more  free-  placed  over 
ly  will  the  it  to  keep  out 
jets  display  the  leaves  and 
their  different  other  matters 
forms ;  and  which  might 
the  fewer  the  choke  it  up, 
holes  in  the  ought  to  be 
qnillorjetithe  semi-globular 
greater  cer-  or  conical,  so 
tainty  there  that  the  area 
will  be  of  the  ^  ofthennmber 
formcontinu-  of  holes  in  it 
ing  the  same,  may  exceed 
because  the  the  area  of 
risk  of  any  the  orifioe  of 
of  the  holes  the  couduit- 
choking  up  pipe.  The 
will  he  less.  object  is  to 
The  diameter  prevent  any 
of  a,  conduit-  diminution  of 
pipe  ought  in  ])rcssure  from 
no  case  to  be  the  body  of 
less  than  an  water  in  the 
inch ;"  but  cistern,  and 
fur  jets  of  the  to  facilitate 
larger  sizes  the  flow  of  the 
they  ought  to  water.  Where 
be2inches.  "Where  the  condnit-pipes  are  the  conduit -pipe  joins  the  fountain,  there 
of  great  length — say  upwards  of  1000  feet  ought  of  course  to  l)e  a  cock  for  turning 
—it  is  found  advantageous  to  begin  at  the  the  water  off  aud  on ;  and  particular  care 
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mnflt  be  taken  that  as  much  water  may  have  been  unable  to  ascertain  whether  be 

pass  tiirough  the  oval  hole  of  this  cook  was  the  designer  as  well  as  executor  of 

as  passes  through  the  circular  hole  of  the  this  subject,    which    we  consider   both 

pipe.     In  oonduit-pipes,  ail  elbows,  bend-  novel  and  unique,  never  having  met  with 

inga,  and  right  anglcB  should  be  avoided  anything  like  a  similar  design  before, 

aa  much  as  possible,  since  they  diminish  This  subject  might  be  cast  upon  the  lar- 

the  foroe  of  the  water.     In  long  conduit-  gest  scale  admissible  into  a  flower-garden 

pipes,  air-holes,  formed  by  soldering  on  of  the  lai^est  size,  or  it  might  be  placed 

upright  pieces  of  pipe,  terminating  in  in-  in  the  centre  or  at  the  tenninatioa  of  a 

verted  valves  or  suckers,  should  be  made  terrace,  whether  in  immediate  connection 

at  convenient  distances,  and  protected  by  with  buildings  or  not. 
shaftsbuilt  of  stone  or  brick,  and  covered        As  afountain  adapted  to  a  flower-garden 

with  movable  gratings,  in  order  to  let  out  of  the  lai^est  »ze,  as  possessing  far  more 

the  air.  Where  pipes  ascend  and  descend  than  ordinary  merits  as  a  work  of  art, 

on  very  uneven  surfuces,  the  strain  on  the  apart  from  the  strict  rules  of  architectaral 

lowest  port  of  the  pipe  is  always  the  great-  design,  we  cannot  present  our  readen 

est,  unless  care  is  taken  to  relieve  this  by  with  a  more    elegant    and    appropriate 

the  judicious  disposition  of  cocks  and  air-  specimen  than  that  executod  recently  for 

holes.      Without  this  precaution,  pipes  E.   L.   Betts,  Esq.  of  Preston  Hall,  de- 

condnoted  over  irregular  surfaces  will  not  signed  and  erected  by  Mr  Thomaa,   of 

last  nearly  so  long  as  those  conducted  Loudon,  whose  talent  and  taate  in  works 

over  a  level."  of  art  have  been  brought  out  so  completely 

In  fig.  850  we  haye  an  excellent  speci-  under  Charles  BoTry,  Esq.,  in  modelling 

men  of  Parisian  casting  in  iron,  a  material  the  ornamental  details  of  the  new  palace 

of  all  others  the  best  adapted  for  the  pur-  of  Westminster,    and    elsewhere.      The 

poao  here  exhibited,  as  being  more  dnr-  subject  of  the  fountain  by  this  acoom- 

able,  and  less  liable  to  accidents,    thim  pliahed  artist,  and  which  we  have  chosen 

stone,  however  good  its  quality  maybe,  for  our  illustra^on,  fig.  851,  is  "Acis  and 

The  foimtain  here  shown  is  from  the  Galatea,"  surrounded  by  'hitons.     Such 

establishment  of  M.  Ducel  of  Paris.    We  a  fountdn,  we  should  remark,  requires 
Fur.  Ml. 
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a  lai^  Bupply  of  natar,  and  can  never  fountain  to  be  placed  in  the  centre  of  the 
be  applied  where  that  element  is  scanty.  flower-garden,  in  the  south  front  of  Nut- 
Fig.  852  is  a  design  hj  M.  de  Rous,  hiU,  {vide  Plate  XXIX.)     This  fountain 
an  artist  of  considerable  celebrity,  for  a.  has  not  as  yet  been  ezecutedj  but  it  is 

Fig.  863. 


intended  to  be  bo.    The  diameter  of  the    the  sculptural  department  of  garden  de- 

basin  is  15  feet,  and  the  height  to  which    coration. 

the  watermay  be  thrown  is  much  greater.         Fig.  853  is  one  of  those  already  erected 

on  account  of  the  pressure  secured  by  p^.  sss. 

the  formation  of  a  capacious  reservoir  /-■ 

in  the  woods,  at  a  considerable  elsvation  I     ^ 

above  the  garden.    Like  the  other  foun-  i  '    i 

tains,  figH.  8d3  and  S54,  this  is  to  be 

of  stone,  of  an  excellent   colour,  fine 

grain,  and  great  capability  for  standing 

the  weather.     The  fountains,  figs.   803 

and   854,  have  now  been  in  operation 

several  years,  and  in  no  part  show  the 

least  symptoms  of  decay.     The  stone  is 

obtuned  from  a  quarry  in    the    same  4 

county,  and  the  execution  of  the  designs 

has  been  intrusted  to  Mr  John  Howie,  ,— ^^i^—^ ^^=^ 

sculptor,  Edinburgh,  who  has  performed  |  I 

his  part  in  the  case  of  those  alrcadv  ^  -     '■ 


his  part,  in  the  case  of  those  already-^ 
erected,  in  a  most  satdsikctory  manner,  in  the  same  garden,  and  is  placed  ii 
Mr  Howie's  sculpture  estabUshraent  is  centre  of  the  flower-garden  on  the 
well  worth  a  visit  by  those  interested  in     front  of  the  matision.     The  basin  ii 


636 


GEOMETRICAL  FLOWEItGARDEXS. 


ciu<e,  aaiu  tho  last,  isof  circular  form,  and 
rises  18  inches  above  t)ie  ground-level. 
The  principal  or  vase-shaped  portion  of 
this  fountain  is  4  foot  4  inches  above  the 
surface  of  the  water  in  the  haBin,  and  the 
tazzo-shaped  top  ia  2  foet  7  inches  high, 
from  the  centre  of  which  the  water  is 
forced  to  a  considerably  greater  height. 
The  diameter  of  the  basin  is  7  feet  2 
iadies.  Fig.  854  is  the  third  of  these 
Fig.  854. 


Fig.B55. 


fountains.  The  plan  of  the  basin,  as 
shown  by  the  ground-plan,  fig.  855,  is  a 
square,  with  four 
semicircular  projec- 
tions, and  the  base 
of  the  fountain  is  of 
a  similar  form.  The 
I  fountiun  rises  &om 
'  the  centre  of  the  ba- 
I.  first  as  a  square 
block  or  pedestal  in 
two  parta,  on  each 
eide  of  which  is  a  head,  exceedingly  well 
carved,  dischai^ug  the  water,  which  here  is 
not,  as  in  many  cases,  a  mere  dripping,  but 
a  powerful  rush,  falling  into  wefl-fonned 
shells,  over  whose  sinuous  matins  it 
falls  gracefully  into  the  basin  below.  The 
vase  and  the  two  taiza  parts  which  but- 
ntouut  this  square  pedestal  are  well  pro- 
portioned, and  tho  whole  has  a  fine  e^t 


from  the  dining-room  windows,  opposite 
which,   on   tlie    east-front  garden,  it  is 
placed.    The  great  beauty  of  the  foun- 
tains at  NuthiU,  apart  from  their  artistic 
merits,  is  the  abundant  flow  of  water  hy 
which  they  are  served.     In  a  lower  gar- 
den, and  opposite  the  private  apartments, 
but  separated  &oro  the  rest  of  the  garden 
by  a  retaining- wall,  the  superfluous  water 
is  made  to  rush  through  a  weU-deeigned 
head,  falling  first   into  a 
shell,  and  from  thence  into 
a  semicircular  basin.    It  is 
then  carried  to  the  offices, 
which  are  abundantly  sup- 
plied.     Taps    are    placed 
underground,  which,  in  the 
case  of  fire,  have  only  to 
be  attached  to  flexible  tubes 
which  reach  to  every  part 
of  the  mansion;  and  when 
we  consider  the  presure 
and  quantity  of  water  rush- 
ing through  pipes  4  iuchea 
in  diameter,  and  from  an 
altitude  much  higher  than 
any  part  of  this  elegant 
mansion,   we  can   readily 
im^ne    the    vast  power 
this   element,  if  properiy 
directed,  would  have  in  case 
of  fire.      The  safety  here 
insured,  apart  from  il£  ap- 
'  plication  to  the  fountaiua, 
is  a  sufficient  remunera- 
tion for  the  outlay  of  bring- 
ing the  water  from  the  fountain-bead  tA 
the  house. 

The  following  are  the  heights  to  which 
water  is  thrown  by  the  priocipal  foun- 
tains in  the  world  :  The  Emperor,  at 
Cbatsworth,  267  feet;  Wilhelm,  the 
fountain  in  Hesse-Caase^  190  feet;  foun- 
tain at  St  Cloud,  160  ;  Peteriio£^  Russia, 
1 20 ;  the  old  fountain  at  Cbatsworth,  94 ; 
the  fountain  at  Nymphenberg,  Municfa, 
90 ;  and  the  higbest  at  Versailles,  also  90 
feet  The  waterworks  at  Chatsworth 
were  begun  in  1690,  and  executed  by  H. 
Grillet,  a  French  artist,  when  a  pipe  for 
what  was  then  called  the  Great  Fountain 
was  laid  down ;  the  height  of  20  feet,  to 
which  it  threw  water,  being  at  that  time 
oon^dered  sufficiently  wonderful  to  justify 
the  hyperbolical  language  of  Cotton — 
"  Should  it  break  or  full,  I  doubt  we  should 
Begin  to  reckon  from  the  tevuud  flood ! ' 
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It  was  afterwards  elevated  to  50  feet,  and 
then  to  94 ;  but  it  is  now  elevated  to  the 
unique  altitude  of  267  feet  Such  is  the 
velocity  with  which  the  water  is  ejected, 
that  it  is  calculated  to  escape  at  the  rate  of 
a  hundred  miles  per  minute.  It  is  sup- 
plied from  an  immense  artificial  reservoir, 
constructed  on  the  hills  above,  and  cover- 
ing eight  acres ;  yet  so  great  is  the  drain- 
age when  the  fountain  is  playing,  that  a 
diminution^  over  that  space,  of  a  foot 
takes  place  every  three  hours. 

Walpole  appears  to  have  had  no  veiy 
high  taste  for  fountains  in  garden  scenery. 
He  says,  "Fountains  have  with  great 
reason  been  banished  from  our  gardens 
OS  unnatural ;  but  it  surprises  me  that 
they  have  not  been  allotted  their  proper 
position  in  cities,  towns,  and  courtyards, 
as  proper  accompaniments  to  architecture, 
and  as  works  of  beauty  in  themselves. 
Their  decoration  admits  of  the  utmost 
invention ;  and  when  the  water  is  thrown 
to  different  stages,  and  tumbles  over 
their  borders,  nothing  has  a  more  imposing 
or  a  more  refreshing  sound.**  "  The  full 
effects  of  fountains  can  only  be  displayed 
on  a  large  scale ;  yet  I  believe,*'  says  Sir 
Uvedale  Price,  "that  in  all  highly  dressed 
parts,  whatever  be  the  scale,  water  may 
be  introduced  with  more  propriety  in  the 
style' of  an  upright  fountain  than  perhaps 
in  any  other  way.  It  would,  for  instance, 
be  extremely  diffictdt,  in  a  flower-garden, 
to  give  to  a  stream  of  water  the  appear- 
ance of  a  natural  rill,  and  yet  to  make  it 
accord  with  the  artificial  arrangements 
and  highly  embellished  appearance  of 
such  a  spot.  Now,  the  upright  fountain 
seems  precisely  suited  to  it»  as  it  is  capable 
of  any  degree  of  sculptural  decoration 
which  the  decoration  of  the  place  itself 
may  require;  and  likewise  as  the  forms 
in  which  water  falls,  in  its  return  to- 
wards the  ground,  not  only  are  of  the 
most  beautiful  kind,  but  have  something 
of  regularity  and  symmetry — ^two  qualities 
which,  nevertheless,  are  found  in  all 
artificial  scenes." 

No  garden  in  the  geometric  style  can 
be  complete  without  its  fountain ;  and 
in  gardens  of  large  size  they  shoidd  be 
introduced  freely,  as  not  only  works  of 
art  in  themselves,  but  as,  by  the  move- 
ment they  may  be  said  to  produce,  giving 
life  and  animation  to  the  stillness  of  the 
scene. 


§  3. — VASES  AND  URNS,  DIALS  AND 
MURAL  DECORATIONS. 

The  highest  classof  vases,  like  statues,  &c., 
are  placed  in  gardens  as  appropriate  orna- 
ments, and  as  a  display  of  rarity  and  value, 
without  any  idea  of  placing  plants  in  them. 

The  beautiful  vases  in  the  Castle  gar- 
den at  Windsor,  at  Chatsworth,  at  Clum- 
ber, and  at  Trentham,  are  of  this  descrip- 
tion, and  give  to  those  gardens  that  idea 
of  refinement  and  artistic  decoration 
which  carving  and  gilding  give  the  saloon 
or  drawing-room. 

Their  introduction  into  i^uch  gardens 
has  also  another  effect,  not  less  deserving 
our  regard  and  attention ;  namely,  the 
tendency  to  create  and  cultivate  a  taste 
for  natural  beauty  in  the  spectator. 
**  Setting  before  a  person  a  beautifril  vase,** 
Mr  Loudon  says,  ''is  to  familiarise  him 
with  beautiful  forms,  which  he  cannot 
help  contrasting  with  ordinaiy  shapes; 
and,  according  to  his  natural  capacity,  or 
the  suitableness  of  his  organisation  for 
discernment  in  forms,  he  will  find  in  the 
vases  a  unity  of  tendency  in  the  lines 
which  constitute  their  outlines,  a  sym- 
metry in  their  general  forms,  and  a  rich- 
ness, an  intricacy,  and  a  character  of  art 
in  their  sculptured  details,  which  will 
induce  him  to  search  for  those  qualities 
in  other  objects  of  art,  and  to  observe 
every  tendency  towards  them  in  the 
works  of  nature.  To  such  an  observer 
the  productions  of  architecture  and  sculp- 
ture would  assume  a  new  interest,  and  he 
would  gradually,  and  almost  impercep- 
tibly, acquire  a  knowledge  of,  and  taste 
for,  the  beauty  of  forms  and  lines  in 
objects  generally.  He  would  thus  learn 
to  distinguish  symmetry,  regularity, 
unity,  variety,  and  other  abstract  qualities, 
in  works  of  art,  which  he  would  pro- 
bably never  have  discovered  in  the  forms 
of  nature  without  such  assistance.** 

The  above  remarks  have  reference 
more  especially  to  vases  of  large  size,  and 
of  the  most  classic  forms,  into  which 
plants  should  never  be  introduced,  as 
they  of  themselves  are  sufficient  decora- 
tion, and  in  themselves  supply  the  place, 
in  geometrical  gardens,  destined  to  them, 
as  forming  a  part  of  the  entire  design. 
Of  these,  the  Florence  vase,  the  Borghese 
vase,  the  Warwick  vase,  &c.,  are  ex- 
amples.    Such  vases  should  occupy  the 
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most  prominent  podtione  in  the  garden,  of  large  me,  and  set  on  properly  propor- 
and  should  be  of  colosaol  dimensions,  and  tioned  pedestals,  may  stand  on  graaa  or 
form  of  themselves  an  entire    subject,  pig.  85S, 


disconnected  with  buildings,  parapets,  &o.  graTsI,  as  tbesa  pedestals  elevate  tbem 
Secondary  vaaes,  or  such  as  are  unfitted  sufficiently,  and  out  off,  as  it  were,  all 
for  smaller  gardens,  but  still  not  to  be  connection  between  the  vase  and  the 
tilled  with  plants,  are,  the  Grecian  figured  ground.      In 

vase,  (figs.  856  and  867  ;)  large  bouquet  '*"  '™'  regard  to  tJie 

P  disposal      of 
Tig.  867.  vases,  we  may 

observe,  that 
they  should 
appear  as  t«- 
ininations  on 
the  tops  of 
piers,  gate- 
pillan,bythe 
sides  of  ter- 
raced  staiTs, 
particularly 
at  the  topaod 
bottom  of  the 
flights,  along 
parapets  bro- 
ken with 
piers,  or  hav- 


depth  of  cop- 
ing to  linin 
a  base  for 
their  plinths, 
where  the 
and  festooned  vase,  (fig.  S58  ;^  the  Gredan  linee  of  walls 

vases,  with  plain  pedestals,  (figs.  B59  and  i  orwalksjoin, 

860,)  Ac.  &0.  meet,  or  !□- 

Vases  such  as  those  we  have  named,  if |  tersect,  or  at 
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the    angles    made    at   the   junction  of 
walks,  in  niches  in  buildings,  or  in  gra- 
velled or  other 
Fig.  860.  recesses  by  the 

sides  of  walks 
prepared  for 
them.  Wher- 
ever a  vase  is 
placed,  it  ought 
not  only  to  have 
a  base  formed 
of  one  or  more 
plinths,  but  a 
pedestal  to  raise 
it  above  the 
surrounding 
vegetation,  as 
well  as  to  give 
it  dignity  of 
character.  No 
ornament,  of 
whatever  kind, 
ought  to  be  set 
in  an  inconspi- 
cuous situation, 
or  in  the  less 
important  parts 
of  the  grounds; 
and  further,  no 
omamentought 
to  be  employed, 
the  materia]  of  which  is  of  less  value  and 
durability  than  the  material  constituting 
the  objects  on  or  against  which  it  is  to 
be  placed.  No  vase  or  sculptural  orna- 
ment should  be  placed  as  if  it  appeared 
to  rise  immediately  from  the  ground. 
Vases  are  too  often  converted  into  sub^ 
stitutes  for  flower-pots,  which,  if  they  are 
of  classic  form,  is  the  very  essence  of  bad 
taste.  They  are,  when  on  proper  pedestal^ 
Bufhcient  ornaments  of  themselves,  and 
should  be  considered  in  no  other  light  If 
plants  are  introduced  into  them  at  all,  in 
architectural  or  geometrical  gardens,  they 
should  have  some  connection  with  archi- 
tecture also — as  the  Acanthus,  Agave, 
Euphorbia,  &c 

In  regard  to  employing  vases  of  archi- 
tectural or  classic  forms,  of  cast-iron, 
pottery  ware,  or  artificial  stone,  as  a  sub- 
stitute for  borders  in  small  gardens,  (town 
ones  in  particular,)  for  the  cultivation  of 
flowering  plants,  while  they  are  ornaments 
in  themselves,  they  are  also  admirably 
adapted  for  the  purposes  of  culture  in 
such  cases.    *^  Nothing,  however,  ought  to 


be  recommended  without  assigning  rear> 
sons  for  doing  so.  Now,  there  are  several 
reasons  for  recommending  elevated  vases 
as  receptacles  for  flowers,  in  order  that 
they  may  form  ornaments  for  gardens  in 
confined  situations;  and  there  are  also 
reasons  for  recommending  vases  not  to 
be  filled  with  flowers  for  gardens  in  the 
country.  We  shall  take  ti^ese  reasons  in 
the  order  of  their  importance." 

1st,  Town  gardens  **  are  generally  so 
confined  by  walls,  that  no  herbaceous 
plant  will  thrive  in  them  more  than  one 
season.  The  cause  is  to  be  found  in  the 
want  of  air,  of  light,  and  of  fresh  soil.*' 
The  soil  soon  becomes  sodden  and  useless 
fromwant  of  drainage  and  a  freecirculation 
of  air,  and  the  plants  sufier  from  the  latter 
cause  as  much  as  from  the  former.  The 
remedy,  therefore,  is  in  elevating  the 
plants  in  vases  set  upon  pedestals,  and 
filling  them  annually  with  f^h  soil.  The 
area  of  such  gardens,  when  small,  should 
always  be  of  gravel,  pavement,  or  some 
composition  which  will  be  clean  and  com- 
fortable to  walk  upon,  but  never  of  turf, 
although  this  latter  is  persisted  in  without 
ever  producing  a  good  effect,  or  lasting 
one  season  without  renewal  The  gravel 
or  stone  pavement  will  always  be  dry  and 
clean,  and  avoid  the  necessity  of  being 
dependent  on  the  jobbing  gardener,  who, 
in  general,  is  not  the  most  agreeable  or 
reasonable  visitor  to  deal  with.  One  large 
vase  and  two  smaller  ones  will  be  suffi- 
cient for  the  smallest-sized  street  garden ; 
and  these,  if  fresh  filled  with  good  soil 
in  spring,  and  planted,  should  be  kept 
the  whole  season  after  by  the  inmates  of 
the  house,  as  occasional  waterings  weed- 
ing, and  tying  up,  will  be  the  principal 
routine. 

"  By  the  plan  of  having  vases  instead 
of  beds,**  Mr  Loudon  remarks,  ''  these 
gardens  might  be  kept  neat  all  the  year 
round,  at  a  trifling  expense.  In  the  sum- 
mer, the  vases  might  be  filled  with  showy 
flowers ;  and,  in  winter,  either  left  empty, 
or  planted  with  evergreen  shrubs  and 
spicy  bulbs." 

2d,  Vases  are  interesting  and  beautiful 
objects  either  with  or  without  flowers. 
''  We  are  pleased  to  see  flowers  in  them, 
because,  in  addition  to  the  natural  beauty 
of  the  flower,  there  is  the  important  one 
of  these  being  presented  to  us  in  a  new 
and  striking  situation.   The  value,  even  of 
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common  flowers,  thus  becomes  enhanced ; 
and  what  would  hardly  be  noticed  in  a 
bed,  or  in  a  border,  has  a  new  interest, 
and  a  degree  of  dignity  lent  to  it,  by  its 
being  placed  in  a  handsome  vase,  elevated 
on  a  pedestal.  The  vase  is  beautiful,  as  a 
work  of  art,  whether  it  be  filled  with  plants 
or  not ;  but,  when  it  serves  as  a  receptacle 
for  fine  flowers,  in  a  situation  whiBre  such 
flowers  are  not  seen  in  beds  or  borders, 
its  importance  is  increased  by  the  addi- 
tional beauty  which  it  confers  on  them, 
in  presenting  them  in  a  distinguished 
situation." 

The  satisfaction  which  any  kind  of  vase 
or  elevated  basket  containing  flowers 
gives  in  country  gardens,  is  small  com- 
pared ^'  to  that  produced  by  fixed  stone 
vases  in  town  gardens ;  because,  in  the  lat- 
ter situation,  flowers  of  any  kind  are  com- 
paratively rare  and  cherished ;  whereas,  in 
extensive  pleasure-grounds  in  the  country, 
where  there  are  beds  of  pelargoniums,  and 
other  flowers  without  end,  it  seems  almost 
needless  profusion  to  elevate  them  in  vases. 
Hence  it  is  that  when  stone  or  pottery 
vases  are  introduced  into  gardens  in  the 
country,  they  are  very  seldom  filled  with 
plants  of  any  kind.  They  are  introduced 
there  as  beautiful  works  of  art,  to  give 
pleasure  by  their  contrast  to  the  beautiful 
works  of  nature  with  which  they  are  sur- 
rounded." 

3d,  Why  vases  of  flowers  should  be  in- 
troduced into  the  little  walled  gardens  of 
streets  is,  that  they  harmonise  admirably 
with  the  masonry  and  architectural  forms 
by  which  they  are  surrounded.  For  this 
reason  also,  stone  vases  should  be  spar- 
ingly introduced  in  pleasure-grounds  in 
the  country,  except  as  appendages,  or 
ornaments  to  architecture — such  as  on 
the  parapets  of  terraces  near  the  house, 
or  the  stone  borders,  balustrades,  &o.  of 
architectural  flower-gardens."  —  Garden^ 
era*  Magazine^  vol.  x.  p.  490. 

Vtuesy  however  classic  their  forms  may 
be,  if  of  small  size,  and  unconnected 
with  buildings,  or  if  in  the  rusUc  charac- 
ter, however  ingeniously  they  may  be 
constructed,  are  meagre  ornaments  in  a 
flower-garden,  if  not  planted  with  taste ; 
and  the  plants  they  contain  should  be  in 
keeping  with  their  respective  styles.  Thus, 
architectural  vases  should  be  planted  with 
agave,  acanthus,  yucca,  &c.,  of  their  natu- 
ral growth;  or  with  orange  trees,  on  single 


stems,  with  globose  heads;  or  with  similar 
plants  so  trained  as  to  show  symmetry  of 
form.  Rustic  vases,  on  the  contrary,  should 
be  filled  with  plants  having  much  less 
the  appearance  of  art ;  and  these  may  be 
either  mixed,  or  consisting  of  one  species 
only.     It  is,  however,  important  to  re- 
mark, that  vases,  if  intended  for  flowers 
<a    ally   should    never  be    left    entirely 
empty.     Thus,  during  winter,  the  various 
species  of  yucca  will  in  most  places  stand 
the  weather;  and  where  they   do  not, 
symmetrically  trained  hollies  of  various 
sorts,  box-trees,   Aucuba   japonica,   up- 
right yews,  or  junipers,  may  be  substi- 
tuted.     Around    these    stems   may    be 
planted  in  the  soil  various  shades  of  cro- 
cuses, snowdrops,  and  winter  aconite,  to 
aflbrd  colour;    and  when  their  flowers 
&de,    Saxifraga  oppositi  folia,    Aubrietia 
deltoidea,  Dondia  epipactis,  and  similar 
vernal  flowering  Alpine  plants,  may  be 
employed ;  and  those  again  succeed^  by 
others,  to  carry  the  season  onward  until 
the  more  showy  plants,  which  are  to  be 
their  summer  inhabitants,  can  be  safely 
set  in  them,  at  which  time  all  the  others 
are  to  be  removed.    When  orange  trees, 
agaves,  or  other  tender  exotics,  are  planted 
in  vases    during  summer,  they  are   in 
general  placed  in  pots  plunged  under  the 
level  of  the  top  of  the  vase.  Around  these 
various  plants  may  be  set,  unless  in  cases 
where  the  individual  plant  is  sufficient  to 
fill  the  space.     In  the  first  case,  elegant 
and  graceful  procumbent  plants  may  be 
set  around  them,  such  as  various  species 
of   Calandrinia,     Saponaria    ocymoides, 
Saponaria  calabrica,  <kc.,  both    to  pro- 
duce colour  and  to  cover  the  surface  of 
the  soil.     In  the  latter  case,  various  free- 
flowering  species  of  Mesembiyantheronm, 
or  other  procumbent  abundant-blooming 
plants  of  a  succulent  nature,  should  be 
employed.     Where  brilliancy  of  colour  is 
a  desideratum,  then  moderate-sized  vases 
may  entirely  be  filled  with  scarlet  gera- 
niums, fuchsias,  hydrangeas,  cinerarias, 
&c. ;  or,  if  of  a  large  size,  one  may  be 
furnished  with  a  scarlet  geranium  in  the 
centre,  bordered  roimd  with  the  purple 
petunia,  and  again  with  the  white-flower- 
ing ivy-leaved  geranium,  whose  slender 
branches  may  be  allowed  to  hang  par- 
tially over  the  edge  in  a  graceful  manner. 
Another  may  have  a  fuchsia  of  pendant 
habit  for  a  centre,  encircled  by  a  row  of 
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yellow  calceolarias,  with  one  of  scarlet 
verbena  to  complete  the  group.  A  good 
effect  is  produced  in  even  the  best  of 
vases,  by  employing  plants  of  the  three 
primary  colours  only,  because  the  just 
arrangement  of  colour  is  as  much  a  work 
of  art  as  the  formation  of  the  vase.  In 
regard  to  rustic  vases,  their  removal  dur- 
ing winter  adds  greatly  to  the  nakedness 
of  the  garden,  while  their  being  kept  con- 
stantly in  use  tends  greatly  to  their  decay. 
Those  who  study  economy  in  the  durabi- 
lity of  such  rustic  ornaments,  will  do  well, 
when  the  flowering  season  is  past,  to  have 
the  earth  taken  out  of  them,  and,  when 
thoroughly  dried,  have  them  secured  in  a 
dry  airy  shed  till  spring.  In  planting  for 
early  spring  display,  select  the  finer  varie- 
ties of  Mezereon,  Ehododendron  atrovi- 
reus,  R  dauricum,  with  the  beautiful 
scarlet  varieties  now  so  common.  Kibes 
sanguineum  will  be  found  valuable  for 
centres,  while  the  rest  of  the  surface  may 
be  covered  with  Erica  herbacea,  crocuses, 
snowdrops,  <&c.  These  to  be  succeeded  by 
early  flowering  azaleas,  rhododendrons,  and 
spring-flowering  herbaceous  plants.  The 
summer  inhabitants  are  of  great  variety. 
One  may  be  occupied  with  a  scarlet  gera- 
nium, surrounded  with  Rbodanthe  Man- 
glesii,  and  bordered  with  Lobelia  erinus 
compacta.  Another  may  have  for  a  centre 
Fuchsia  fiilgens,  Verbena  Robertson's  de- 
fiance ;  while  such  creepers  as  Maurandya 
Barclayana,  Lophospermum  erubescens, 
or  Tropeeolum  canariense,  may  form  the 
marginal  line,  and  be  trained  in  festoons 
over  the  sides,  or  otherwise,  even  to  the 
almost  entire  covering  of  the  whole 
vase.  Such  plants  as  we  have  named 
will  continue  flowering  during  most 
of  the  summer;  while  annuals,  for 
the  most  part,  would  last  only  a  short 
time. 

Vases  or  other  architectural  ornaments 
should  be  always  placed  as  fixed  struc- 
tures. Hence  they  are  in  proper  keeping 
when  set  on  the  tops  of  parapet-walls, 
upon  plinths  or  pedestals,  so  as  to  give 
them  a  connection  with  something  solid. 
It  is  bad,  therefore,  to  set  vases,  or  such 
architectural  ornaments,  on  grass  lawns, 
gravel-walks,  or  courts,  and  still  more  so 
on  dug  borders.  "  As  a  general  rule," 
says  a  writer  of  taste, ''  for  the  gardener 
in  this,  and  in  all  similar  cases,  he  may 
consider  it  as  a  fixed  principle,  that  no 

VOL.  I. 


work  of  art  should  be  set  down  on  the 
ground,  in  gardens  or  pleasure-grounds, 
or  any  natural  scenery,  without  some 
kind  of  artificial  preparation  or  super- 
structure." 

It  should  be  remembered  that,  in  pla- 
cing vases,  and  indeed  all  architectural  or 
sculptural  objects,  they  should  stand  on  a 
sufficient  basement  to  connect  them  with 
the  wall  or  walk  on  which  they  stand.  For, 
as  the  same  authority  further  observes, 
"  without  this  connection,  or  something 
equivalent,  they  would  not  be  architec- 
turally placed  j  for,  as  we  have  often 
stated  architectural  or  sculptural  objects 
ought  never  to  appear  but  when  they  are 
in  some  way  connected  with  architecture 
or  sculpture.  Hence  few  things  are  in 
worse  taste  than  pedestals  rising  out  of 
turf  or  dug  beda" 

*'  The  propriety  of  introducing  any 
highly  artificial  decorations,  where  there 
is  nothing  in  the  character  of  the  mansion 
which  may  seem  to  warrant  them,  may 
perhaps,"  says  Sir  Uvedale  Price,  "  be 
questioned.  For  my  own  part,  I  would 
rather  wish  that  such  improprieties  should 
be  risked,  for  the  sake  of  effect,  (where  the 
mischief  if  such,  could  be  repaired,)  than 
that  improvements  should  be  confined  to 
the  present  timid  monotony.  What  has 
struck  me,  in  some  cases,  and  in  some 
points  of  view,  as  a  fiiult  in  the  general 
effect  of  marble  statues  in  gardens,  is  their 
whiteness ;  but  it  is  chiefly  where  there 
are  no  buildings  nor  architectural  orna- 
ments near  them;  for,  like  other  white 
objects,  they  make  spots  when  placed 
amidst  verdure  only;  whereas  the  colour 
and  the  substance  of  stone  or  stucco, 
by  assimilating  with  that  of  marble, 
takes  off  from  a  certain  crudeness 
which  such  statues  are  apt  to  give  the 
idea  o^  when  placed  alone  amongst 
trees  and  shrubs.  This,  however,  must 
rather  be  considered  as  a  caution  than 
an  objection." 

Highly  enriched  or  classical  vases  may 
be  freely  introduced  in  geometrical  gar- 
dens, elevated  on  proportionable  pedestals, 
either  in  marble  or  artificial  stone.  Per- 
haps nothing  has  tended  to  exclude  sta- 
tuary and  sculpture  from  even  our  best 
gardens,  so  much  as  the  enormous  cost  of 
the  former;  for,  in  no  garden  in  this  style 
have  we  seen  the  proportion  of  enrich- 
ments of  this  sort  which  ought  to  exist  in 
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them.  Even  Chatsworth,  Windsor,  and 
Trentham  are  deficient  in  this  inspect, 
white  Clumber  afibrda  ua  the  only  excep- 
tion. 

Cast-iron  vases  are  now  brought  to 
great  perfection,  as  well  as  ornaments  of 
all  kinds  in  the  same  metal.  Sir  Francis 
Chantrey  once  declared  that  this  could 
never  be  the  case,  as  no  casting  could  ever 
equal  the  sculptor's  chisel.  The  enter- 
prise  of  the  English  ironmasters  has  com- 
pletely falsified  this  aasertion,  aa  has  been 
abundantly  demonstrated,  and  while  as 
yet  this  art,  in  its  highest  branches,  may 
be  said  to  be  only  in  its  infancy.  We  have 
specimens  without  number  of  cast-iron 
vases  copied  firom  the  most  elaborate  and 
chaste  sculptural  works  of  antiquity,  and 
of  themselves  as  great  a  triumph  in  their 
respective  department  of  the  arts  as  that 
of  the  finest  chiselled  marble  in  the  world. 

Vases  of  castr-iron  are  now  becoming 
oommon,    and  pj-_ 

copies  of  the  ce- 
lebrated old  as 
well  as  modem 
designs  can  be 
had  little  infe-  . 
rior  in  form,  • 
execution,  and  ' 
beauty  of  out- 
line, to  the  ori- 
ginals. They 
are  to  be  had 
panted  in  imi- 
tation of  mar- 
ble or  bronao ; 
and,  if  care  be 
taken  to  paint 
them  regularly 
with  thin  coats 
of  anti-corro- 
rion  paint,  the 
beauty  and 
sharpness  of 
the  outline  will 
last  for  agesj 
biit,  if  neglect- 
ed, rust  will 
destroy  this; 
and  if  careless- 
ly painted,  the 

same        efieot  _ 

will     be    pro- 
duced.   Painting,  however,  is  a  dangerous 
process,  unless  carefully  executed ;  aad, 
of  all  imitatioiiB,  bronze  is  the  best 


In  r^ard  to  size,  great  attention  ought 
to  be  paid  to  proportion  vases,  u  well  as 
all  other  sculptural  objects,  to  the  size  of 
the  garden  they  are  to  be  placed  in.  If 
the  garden  exceeds  one  acre,  sudi  vasea 
should  not  be  less  than  6  feet  in  height^ 
measuring  &om  the  ground  ;  and  in  gar- 
dens of  greater  extent,  they  should  be 
even  larger,  and  elevated  upon  propor- 
tionable pedestals.  For  gardens  of  one 
quarter  of  an  acre  the  dimensions  may 
be  rediiced  to  2  feet  in  height,  and  2i 
inches  in  diameter  at  their  top.  This  is 
the  true  proportion  of  the  celebrated 
Florentine  vase.  Figs.  859,  860,  will 
show  the  proportions  when  set  on  cor- 
responding pedestals. 

Urns  differ  from  vases  only  in  hav- 
ing a  covered  top.  Their  situation  in 
a  garden  should  be  one  of  quiet  and 
repose,  or  by  the  approach  to,  or  round 
a  cenotaph  or  mausoleum. 
881.  Fig.861,the 

dove  tasa. — ■ 
We  haveselect- 
ed  this  remark- 
able chaste  and 
superb  speci- 
men of  art  out 
'  of  a  number 
of  productions 
kindly  put  at 
our  disposa]  by 
Mr  Alderman 
Copeland,  the 
well-knowD 
manufacturer 
of  porcelain 
and  earthen- 
ware at  Stoke- 
upott -Trent. 
F<^  elegance 
in  the  design, 
and  beauty  in 
the  execution 
of  the  vork- 
manship,  this 
tama  reflecta 
great  credit  od 
the  eetablidi- 
ment  of  the 
worthy  alder- 
man, which  has 
long  since  at- 
tained a  high  degree  of  reputation,  not 
only  in  Europe,  but  throughout  Asia  and 
America,  and  also  displays  the  oorrect 
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taste  and  judgment  of  Mr  Battam,  tbe 
intelligent  artiat  who  preudes  over  the 
artistic  department  of  these  8xt«iiBive 
worka.  This  superb  tazza  is  peculiarly 
adapted  for  the  decoration  of  the  conser- 
vatory, aB  veil  aa  for  occupying  a  conspi- 
cuous place  on  a  terrace  or  other  impor- 
taat  poedtion  in  connection  with  architec- 
tural buildings.  The  material  of  which 
it  is  composed  is  that  superior  plastic 
material  for  which  this  establishment 
has  been  long  and  deservedly  femed, 
and  is  iusw^  to  stand  even  the  variable 
climate  of  this  countir  in  the  open  air. 
Conservatories,  even  ot  the  highest  grade, 
have  hitherto  been  sadly  deficient  in 
artistic  fivnishing,  and  this  has  mainly 
arisen  from  a  want  of  general  taste  for 
the  fine  arts,  and,  consequently,  a  want 
of  patronage  to  this  style  of  art  manufiic- 
ture — marble  scnlpture  being  both  expen- 
sive and  not  altogether  adapted  to  the 
humid  atmosphere  of  a  structure  dedi- 
cated to  the  culture  of  plants.  With  such 
Bplendid  material  as  is  fumif^ed  by  Mr 
Copeland,  Meears  Minton,  and  others,  in 
porcelain,  pottery-ware,  artificial  stone, 
caat-iron,  &c.,  there  can  be  no  reason 
why  our  conservatories,  particularly  such 
as  have  any  pretension  to  architectural 
display,  should  not  have  these  artistic 
liimi^binga  as  well  as  the  trees  and  plants 
with  which  alone  at  present  they  are 
stored. 

Fig.  862. — A  garden  vase  of  cast-iron 
placed  on  a  marble  pedestaL  One  of  the 
most  eminent  sculptors  this  country  ever 
produced,  as  we  have  already  noticed, 
predicted  that  cast-iron  would  never  be 
brought  to  such  perfection  as  to  equal 
the  wulptor's  chisel  We  think  the  Coal- 
brooke-Dale  Ironworks  have,  of  them- 
selves, stultified  that  prediction ;  and  our 
present  subject,  selected  from  that  estab- 
lishment, may  be  offered  in  evidence  of 
this  assertion.  Both  the  masks  and 
bandies  are  of  novel  and  elegant  design, 
and  the  sfaarpneBB  of  the  angles  in  ttte 
casting  is  as  true  as  if  just  received  from 
the  studio  of  Canovo.  Indeed,  it  is  to 
cast-iron,  porcelain,  pottery-ware,  and  ar- 
tificial stone,  that  we  have  to  look  for 
Bucb  articles  of  ornament;  and  had  either 
or  all  of  these  arts  been  cultivated  when 
the  geometrical  style  of  gardening  was  in 
fashion  in  this  country,  our  then  finest 
gardens  would  not  have  been  disgraced 


by  monstrositJCB  resembling  men  and 
things  cast  in  lead,  nor  our  present  ones 
have  been  eo  meagre  of  sculptured  oma- 

Pig.  eas. 


ments,  aa  to  give  good  cause  to  foreigners 
to  charge  us  with  poverty  in  design  as  well 
as  in  means.  From  the  imperishable 
materials  of  which  tiiis  very  el^ant  vase 
is  constructed,  it  is  calculated  to  stand 
in  the  open  air  in  this  countiy.  Had 
the  pedestal  been  of  polished  Peterhea'l 
granite,  we  would  have  preferred  it  tu 
any  marble  whatever,  both  on  account  of 
its  colour  and  its  being  lees  liable  to  be- 
come discoloured  or  covered  with  minute 
species  of  lichens,  which  all  marbles  are 
liable  to  in  our  humid  climate. 

Figs.  863  and  864  are  examples  of  terra- 
cotta vase^  monuiactured  by  Messrs  Doul- 
ton  &  Watt 
F%.  863.  of      Lam- 

i  beth,  suit- 
able for  set- 
ting speci- 
men plants 

along  the 
floor  of  a 
conserva- 

trance  hall, 
balcony,  or 

on  the  top  of  low  terrace-walls  in  the 

open  air. 
Fig.  865. — ^This  very  elegant  vase  is 

&-om  the  manu&ctoty  of  M,  Gomaud, 
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jun.,  of  Paris,  and  made  of  white  terra- 
Gotta^-a  very  desirable  kind  of  material, 
and  an  exceed- 
Rg-  8M-  ingiy  good  imi- 

k  tation  of  atone. 
The  design  of 
Ibis  vase  has 
merits  suffici- 
ently obvious  to 
the  eye  of  tbe 
connoisseur,  and 
being  so  far  re- 
moved in  gene- 
ral appearance 
from  thoee  we 
every  day  see, 
must  please  even  those  least  acquunted 
with  the  principles  of  true  taste. 

Fig.  866. — This  el^ant  cast-iron  vase 

'  is  a  Bpecimen  of  the  ta8t«  and  execution 

of  H.  Duoel,  of  Paris.     It  poeseeses,  in 

our  estimation, 


and  highly  creditable  to  the  proprietor 
and  modeller,  Mr  J.  Pulham,  of  Broi- 
boume,  Hertfordshire.     This  vaae  stands 


Pig.  86fl.  merits  over  the 

majori^  of  gar- 
den vases,  as 
usually  met 
with,  which  are 
too  often  bad 
copies  of  the 
antiques,  or,  if 
of  modem  de- 
sign, often  de- 
fective in  pro- 
portions, or 
wanting  in  ele- 
gance of  form. 
Vases  require 
to    be    somo- 

than  mere 

fiower-pots; 
indeed,  it  is 
questionable  if 
plants  should 
be  placed  in 
those  posseea- 
ing  artistic  or 

L  classic   merits. 
They  are  suf- 
ficient     orna- 
ments of  themselves;  and  our  preaent 
subject  is  an  illustration  of  this  kind. 

Fig.  867  is  another  garden  vase,  pos- 
sessing, with  the  last,  more  than  ordinary 
merits.  In  material  it  is  very  different, 
being  fabricated  of  a  rich  pale  terra-cotta 
of  exceedingly  admirable  workmanship, 


on  a  square  granulated  pedestal  of  similar 
character,  which,  like  the  vase,  shows 
great  sharpness  and  delicacy  of  eiecation- 


Fltf.  S68. 


Fig.  866. — An  orn,  selected  from  many 
othere  of  various  degrees  of  merit,  from 
the  stock  of  the  Grange- 
mouth Coal  and  Fire- 
clay Works.     We  have 
here  a  vase   evidently 
intended  for  its  legiti- 
mate use  in  garden  de- 
9  Coration,  and  not  to  be 
desecrated  into  a  mere 
flower-pot     Such  vases 
associate  well   in  con- 
nection with   Grecian, 
Roman,  or  even  modern 
Italian       architecture. 
The  material  employed 
in   this   establisbment, 
like  that  we  have  no- 
ticed in  Section    FuR- 
HAOKB,    page    253,     as 
used  in  the  Gamkirk  Works,  contains  a 
lai^  amount  of  nlica  and  alumina,  both 
of  the  most  essential  use  in  the  produc- 
tion of  an  infusible  fire-clay.     From  the 
same  firm  we  reoeivod,  but  too  late  for 
insertion,  drawings  of  a  very  ornamental 
and  novel  smoke-flue,  made  of  fire-clay, 
and  forming  a  very  neat  balustradr- 
.^»-if(a&:— Sun-diab    are    both 
mental  and  usefuL  Their  podtion 
should  be  that  of  full  exposure  to  t 
A  taste  for  dials  appears  to  hav 
much  greater  fbrmeny  in  this  o 
than  at  present     No  doubt,  watcl 
olooka  were  not  then  common; 
men  measured  time  by  them,  they 
be  set  up  as  conyenienUy  to  their  dv 
as  posdble.    These,  from  being  an 
of  use,  would  lead  to  their  bein^ 
duced  in  grounds  as  an  article  of  i 
tion.     Fine  specimens  of  ancien' 
exist  in  the  flower-gardens  at  Drui 
Castle,  Newbattle  Abbey,  and  elst 
Indeed,  where  they  have  escaped  thi" 
of  reform,  they  seem  as  faithfal  cl 
to  inform  us  that  a  taste  for  gar- 
den decoration  existed  in  ages 
long  gone  by. 

^g.  870  represents  one  of  the 
two  ancient  dials  at  the  latter 
place — both  being  15  feet  in 
height,  and  similar  in  design. 
They  are  placed  on  modem  base- 
ments, giving  them  an  elevation 
in  excellent  keeping  with  their 
size  and  importance.  F)^>m  the 
initials  (in  the  absence  of  date) 
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they  must  have  stood 
there  for  two  cen- 
turies at  the  least 
The  panels  under 
those  on  which  the 
initials  and  arms  of 
the  ancient  family  of 
Kerr  are  cut,  form 
eaoh  a  separate  dial- 
plate,  and  ore  in  the 
highest  state  of  pre- 
servation. Thoae  at 
Drummond  Castle 
are  in  the  form  of 
obelisks  of  great 
height  and  symme- 
try, and,  after  the 
manner  of  the  times 
in  vhioh  they  were 
constructed,  have 
many  concave  dial- 
platee  cut  on  their 
sided.  Here,  as  at 
Newbattle,  the  dials 
I  are  placed  in  gar- 
I  dens,  in  the  formal 
le  dial  has  now  ceased 
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to  be  of  the  same  useful  importance  as 
formerly,  Btdll,  if  elegant  in  design,  as 
thoee  to  wliich  we  have  alluded  are — or 
like  our  example,  fig.  869 — and  if  free 
from  Buch  puerilitiea  aa  are  frequently 
met  with,  they  may,  with  much  propriety, 
be  admitted  into  flower-gardens  of  the 
highest  order,  either  connected  with  ar- 
chitecture, or  placed  at  theterminataon  of 
long  straight  walks,  or  where  these  inter- 
seot  each  other.  In  either  case  they  may 
be  r^arded  as  the  ^lent  monitors  of  the 
flight  of  time,  and  we  become,  aa  it  were, 
attached  to  them. 

Mural  decorations. — The  mural  decora- 
tiouB  of  a  garden  are  terraces,  parapets, 
vases,    globu- 
Fig.  871.  ^iai._  oyate,  tri- 

mgular,  and 
other  geome- 
figures, 
hewn  in  stone, 
moulded  in 
-  clay  or  other 
materials,  and 
burnt ;  and 
^  their  principal 
1  use  is  to  unite 
the  bouse  with 
I  the  grounds 
rounding 
it  Kich  archi- 
tectural forms  may  be  indulged  in  where 
the  mansion  is  of  a  high  order ;  iudoed. 
Pig.  873.  to  be  in  keeping,  they 
must  form,  as  it  were, 
part  of  it  For  archi- 
tectural villas,  terraces 
^  and  parapets  of  less 
costly  erection  and  ma- 
terial  may  be  ueed. 
9  Polished  or  droved  ash- 
Fig.  874.  lar  ia  usually  employed 
^  for  this  purpose,  and 
^  such  should  certainly 
be  the  case  when  the 
^  mansion  is  of  the  same 
J  material  Brick,  brick 
-  covered  with  various  ce- 
ments, and  even  fireclay 
Tig.  875,  ware— such  aa  that  ma- 

^  nufootured  by  theGam- 
W  kirk  Company,  of  which 
¥  the  annexed  specimeus, 
^  flgs.  871  to  875,  are  re- 
presentations— may  be 
with  safety  and  propriety  used,  especially 


for  balustrading,  which,  in  any  other 
than  a  moulded  mat£rial^  becomes  so  ex- 
pensive as  to 
Fig.S7a.  preclude    the 


444^4Jm^&^,A^,       laige     drain- 
--       tiles,        with 


ml  I  B  I  <■ 


plain 

paving     tiles 

to  make  out 

the      coping 

and   coloured  or  covered  with  cement, 

to  suit  the  colour  of  the  adjoiniog  build- 

ETg.  880. 


>A^W>Xe^^ 


WW 


>YrV-yc^ 


ings.  This  has  been  employed  with 
good  effect  iu  a  small  It^iau  flower- 
garden  laid  out  for  Lord  Ernest  Brace, 
in  Marlborough  Forest  On  the  top 
of  the  wall  forming  tlie  plinth  is  set  a 
course  of  bricks  on  edge,  and  on  them 
three  courses  of  d-inch  drain-tilee,  form- 
ing the  opea  part  of  the  par^iet  0*^ 
them  are  two  courses  of  paving-tiles,  pro- 
jecting 2  inches  over  the  £iee,  and  2  inches 
thick  ;  then  a  course  of  bridt  on  bed,  the 
top  being  finished  with  another  course  of 


MURAL  DECORATIONS. 


647 


2 -inch  paving-tileSy  such  as  are  used  for 
laying  cottage  floors.     The  pilasters  are 
carried  up  in  brick,  and  capped  in  the 
same  manner  as  the  rest  of  the  wall.     On 
the  top  of  these  pilasters  are  set  vases  of 
appropriate  sizes  and  forms,  the  whole 
being  set  in  cement    When  we  saw  this 
garden,  we  were  much  struck  with  the 
elegant  appearance  and  economy  of  the 
construction.    Wherever  clay  is  used  for 
such  purposes,  it  is  important  that  it  be 
of  the  very  best  quality,  so  as  to  stand 
the  weather;  indeed,  we  think  the  fire- 
clay, and  clay  in  various  compositions, 
used  by  the  Gamkirk  and  Grangemouth 
Companies,  Mr  Wauchope  of  Edmon- 
stone,  and  Deane  of  Wishaw,  far  superior 
to  any  we  have  seen  in  England,  and,  for 
durability  and  elegance  of  design,  ranking 
next  to  the  artificial  stone  of  Austin  and 
Seeley,  and  the  still  more  recently  dis- 
covered and  imperishable  materiid,  the 
Patent  stone  of  Ransome  and  Parsons  of 
Ipswich.     Objections  have  been  made  to 
plastic  ornaments,  on  account  of  many  of 
the  leas  perfectly  manu&xstured  specimens 
having  given  way  with  the  weather.  Those 
we  have  named  have  been  clearly  ex- 
empted from  that  defect     The  patent 
artificial  stone  of  Ransome  and  Parsons 
has  been  proved,  by  experiments  made  by 
the  Society  of  Civil  Engineers,  to  be  of 
greater  strength  than  the  natural  stone  of 
Caen,  Bath,  York,  or  Portland ;  and  we 
have    seen    vases  formed  of  it^  which 
have  stood  tilled  with  water  all  winter, 
which  water  was  frequently  frozen  into 
solid  masses  of  ice.     Another  advantage 
this  stone,  as  well  as  that  of  Austin  and 
Seeley,  has  over  fireclay  imitations,  is  in 
colour,  which  in  both  cases  closely  re- 
sembles the  stone  of  Bath  and  Pordand, 
thereby   harmonising   better   with   sur- 
rounding architectural  buildings. 

Mr  Varden,  an  architect  of  great  taste, 
has  suppUed  Bome  exceUent  designs  for 
economical  parapets,  &o.,  in  ''  The  Ency- 
clopedia of  Villa  Architecture,"  which,  for 
their  simplicity,  ought  to  be  employed. 
These  designs  are  evidently  the  result  of 
much  care  and  study,  and  are  so  distinctly 
given  in  the  cuts  that  any  builder  may 
carry  them  into  execution.  Of  late  years, 
cast-iron  has  been  employed  for  most 
kinds  of  mural  decorations.  The  only  ob- 
jection, when  the  design  is  massive,  is  its 
seeming  want  of  importance,  if  not  cast 


of  the  same  diameter  that  a  similar  sub- 
ject  in  stone  would  be,  if  used  for  the 
same  purpose.  This,  however,  may  be 
remedied  by  casting  the  pieces,  as  it  is 
technically  called,  with  a  core  in  them. 
By  this  means  the  external  appearance  of 
si^  may  be  given  without  the  employ, 
ment  of  too  much  metal,  as  they  would, 
of  course,  be  hollow.  To  prevent  oxidis- 
ation, the  metal  should  be  coated  with 
glass,  on  Johns  and  Co.'s  principle,  or  by 
some  of  the  other  processes  mentioned  in 
this  work.  The  great  advantage  of  cast* 
iron  is  its  durability,  admitting  it  to  be 
kept  exposed  during  winter,  which  even 
marble  is  not  found  to  withstand  without 
injury  in  our  cold  and  damp  cUmate ; 
and  hence,  to  secure  it  from  harm,  it  has 
to  be  either  removed  or  covered  up  during 
that  very  season  when  it  would  constitute 
almost  the  only  artistic  object  our  gar- 
dens present 

Slate  has  been  advantageously  employed 
for  steps,  coping,  terraces,  <Src.,  and  is  found 
to  keep  perfectly  free  of  moss  or  stains, 
and  to  require  no  cleaning.  If  the  natu- 
ral colour  be  objected  to,  the  slate  should 
be  rubbed  down  with  coarse  grit^  and 
painted  stone  colour,  the  last  coat  being 
flatted — that  is,  mixed  with  turpentine 
instead  of  oil — which  will  take  off  the 
shiny  or  glossy  appearance,  and  make  the 
resemblance  to  stone  more  complete. 

Of  all  decorations  to  our  gardens,  none 
are  so  sparingly  admitted  as  specimens  of 
the  works  of  art,  and  hence  the  puerile  and 
mean  appearance  they  present^  when  com- 
pared with  those  laid  out  in  the  Italian 
style.  Our  modem  garden-makers  de- 
pend too  often  for  effect  on  the  gorgeous 
display  of  colour  produced  by  plants,  and 
lose  sight  entirely  of  those  decorations  of 
a  more  permanent  character,  which  used 
of  themselves  to  form  the  chief  feature  of 
our  ancient  gardens. 

In  regard  to  the  admission  of  decora- 
tive subjects  into  garden  scenery.  Sir 
Uvedale  Price  remarks,  ''that  rich  and 
stately  architectural  and  sculptiual  deco- 
rations are  only  proper  when  the  house 
itself  has  something  of  the  same  splendid 
appearance.  This  is  true  in  a  great  mea- 
sure; but  though  it  is  only  in  accom- 
panying grand  and  magnificent  buildings 
that  the  Italian  garden  has  its  full  effect, 
yet  as  there  are  uumberletss  gradations  in 
the  style  and  character  of  buildings,  from 
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the  palace  or  the  ancient  castle  to  the 
plainest  and  simplest  dwelling-house,  so 
different  styles  of  architectural,  or  at 
least  of  artificial  accompaniments,  might, 
though  more  sparingly,  be  made  use  of  in 
those  lower  degrees,  without  haying  our 
gardens  reduced  to  mere  grass  and  shrubs. 
Those  near  decorations,  in  every  different 
style  and  degree,  and  their  application, 
ought  certainly  to  be  studied  by  orna- 
mental gardeners,  as  well  as  the  more 
distant  pleasure-grounds,  and  still  more 
distant  landscape,  of  the  place." 


§  4 — STATUES. 

Statues,  like  fountains,  and  for  pre- 
cisely the  same  reasons,  have  long  been 
slightly  regarded  in  this  country.  In- 
deed, a  taste  for  sculpture  in  the  decora- 
tion of  private  gardens  appears  scarcely 
now  to  be  recognised.  Why  so  important 
a  department  of  the  fine  arts  should  be 
thus  disregarded,  whilst  others  are  so 
ardently  cultivated,  is  passing  strange. 
Statuary  and  sculpture  formed  Uie  leading 
features  of  those  rich  and  classic  gardens 
of  antiquity,  of  which  scarcely  even  now 
the  remains  are  left.  Both  were  indica* 
tive  of  a  luxurious  age  and  a  high  state  of 
refinement  in  society.  At  no  period  does 
it  appear  that  either,  in  their  highest 
state  of  perfection,  were  introduced  into 
our  gardens ;  and  this  is  probably  partly 
owing  to  the  poor  imitations  of  them  in 
lead,  with  which  our  older  gardens  were 
often  stored,  the  want  of  native  artists, 
and  the  cost  of  procuring  genuine  speci- 
mens from  the  chisels  of  Italy — ^where, 
notwithstanding  the  darkness  which  has 
long  covered  that  once  enlightened  land, 
sculpture,  as  if  it  were  a  genius  inse- 
parable f^om  her  cloudless  akj,  lingers. 
That  those  castings  in  lead,  which  for 
two  centuries  were  thought  graceful  orna- 
ments to  our  gardens,  should  have  given 
a  distaste  for  their  continuance,  is  natural ; 
but  why,  now  that  architecturat  palaces 
are  rearing  up  their  heads  in  every  comer 
of  the  land,  and  Italian  architecture  cul- 
tivated to  a  greater  extent  than  heretofore, 
should  those  adjimcts,  so  essential  in 
carrying  out  the  entire  design,  (the  gar- 
dens, and  their  accompaniments — sculp- 
ture and  statuazy,)  be  so  much  neglected  ? 
Better,  indeed,  have  none,  than  vile  mis- 


representations;  but  although  we  are 
not,  with  all  our  presumed  wealth  and 
refined  taste,  either  rich  enough  or  pos- 
sessed of  sufficient  taste  to  procure,  or  even 
attempt  to  procure,  such  works  of  art 
from  the  first  masters,  either  of  our  own 
or  any  other  country,  in  sufficient  num- 
bers to  produce  great  effects,  still  the  want 
of  encouragement  to  native  talent  pre- 
vents the  genius  of  Britons  from  directing 
its  energies  to  an  art  to  which  there  is 
so  little  encouragement  given. 

It  has  been  stated  that  the  marbles  of 
Italy  are  unsuitable  to  our  humid  climate. 
If  such  be  really  so,  let  us  take  the  next 
alternative,  and  hay^  recourse  to  ca<«ing8 
in  iron,  and  afterwards  to  mouldings  in 
the  plastic  art  Though  our  gardens 
may  be  richer  in  floral  furnishing  and  in 
elegance  of  design,  still  there  is  a  want 
to  the  completion  of  a  perfect  whole,  and 
that  want  is  statuary  and  sculptural 
ornament 

It  has  been  considered  by  some  pre- 
tended connoisseurs  to  be  ridiculous  to 
place  imitations  of  human  beings  on  posts 
and  pedestals,  in  the  open  air,  and  exposed 
to  all  weathers ;  and  others,  affecting  an 
extreme  modesty,  object  to  statuary  alto- 
gether, unless  clothed  with  more  than 
with  a  fig-leaf.  Our  answer  to  the  first  ob- 
jection is,  that  it  would  be  still  more  ridi- 
culous to  place  them  only  in  warm  rooms. 
Statues  are  to  be  considered  as  works  of 
art  amongst  other  works  of  art,  which 
gardens  assuredly  are ;  and  there  seems 
no  reasonable  objection  to  placing  them 
anywhere,  amongst  other  artistic  works  of 
the  same  kind,  such  as  architecture — an 
art  the  productions  of  which  have  been  in 
all  ages  closely  associated  with  sculpture. 
To  the  second  objection  we  may  answer, 
"  Honi  soit  qui  mal  y  pense." 

Whenever  architectural  ornaments  are 
introduced  in  a  garden,  we  see  no  objec- 
tion to  introduce,  in  assodatioQ  with 
them,  statues  and  other  sculptural 
articles,  if  the  subjects  are  sufficiently 
good,  and  in  a  material  capable  of  stand- 
ing our  climate.  There  are  few  things 
in  the  way  of  garden  ornaments  which 
we  are  more  desirous  of  seeing  introduced 
than  statues  of  cast-iron,  and  those  cast 
in  one  piece,  which  now  can  be  coated 
with  several  of  the  more  valuable  metals, 
and  thereby  resist  oxidation— one  of  the 
former  objections  to  them.     We  have 
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seen  what  has  been  done  on  the  Continent 
in  the  way  of  casting  in  iron,  and  we  look 
to  the  Coalbrooke  Dale  and  other  spirited 
companies  to  realise  onr  utmost  wishes. 
The  statuary  of  Austin  and  Seeley,  in 
artificial  stone— that  of  the  Grangemouth 
Coal  Company  and  the  Qamkirk  Com- 
pany, in  nre-clay  material — and  lastly, 
the  patent  artificial  stone  of  Ransome  and 
Parsons^  all  stand  our  climate  without 
the  slightest  appearance  of  decay.  The 
expense  of  works  in  any  of  these,  even  of 
the  most  chaste  and  classic  designs,  may  be 
stated  at  from  fifteen  to  twenty  guineas 
— sums,  considering  the  excellence  of  the 
workmanship,  exceedingly  moderate. 

In  regard  to  the  disposal  of  statues  in 
architectural  flower-gardens,  it  may  be 
observed  that  much  taste  and  feeling  is 
required.  The  following,  as  a  short 
general  rule,  has  been  laid  down  in  "  The 
Encyclopedia  of  Villa  Architecture : " — 
**  We  would  suggest  that  no  statue  ought 
ever  to  be  placed  where  it  may  not  be 
viewed  in  connection  with  some  archi- 
tectxuraJ  production,  such  as  placed  on 
the  piers  of  a  balustrade,  on  the  side- 
walls  of  a  stair,  or  simply  on  pedestals 
among  flowers,  but  so  as  to  have  always 
a  spr^ding  architectural  base,  and  to  be 
seen  backed  by  a  wall,  or  some  part  of  a 
building.  Statues  may  also  be  placed 
where  they  are  seen  in  connection  with 
each  other — though  this  will  not  be  en- 
tirely satisfactory  without  some  mural 
appendages.  Statues  placed  in  woods,  in 
green  arbours,  verdant  alcoves,  in  the 
midst  of  naked  grass  lawns,  or,  in  short, 
in  any  place  where  they  are  surrounded 
0017  by  vegetation,  aref  from  their  want 
of  harmony  with  the  scene,  decidedly 
objectionable." 

Both  the  selection  and  disposal  of 
statues  require  due  consideration,  so  that 
the  £Gkult  of  incongruity  may  be  avoided. 
Thus  it  would  be  absurd  to  place  the 
statue  of  Pan  in  a  highly-finished  flower- 
garden,  while  Ceres  and  Flora  are  made 
silent  inhabitants  of  the  surrounding 
woods  and  groves.  Jupiter  and  Mars 
should  occupy  the  centres  of  the  largest 
pieces  of  lawn.  Neptune  should  possess 
the  centre  of  the  largest  body  of  water ; 
while  Venus  should  be  associated  along 
with  the  Graces,  Cupid,  d^c.  in  the  most 
refined  parts ;  Apollo,  with  the  Muses  and 
Minerva,  amongst  the  representations  of 
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the  liberal  sciences.  In  statuary,  the  scale 
of  size  should  be  proportioned  to  that  of 
the  garden,  and  all  should  be  elevated  on 
highly  architectural  pedestals.  Nor  should 
statuary  be  confined  entirely  to  the  tutelar 
gods  of  men's  imagination.  The  statues 
of  living  as  well  as  of  dead  heroes,  poets, 
philosophers,  and  philanthropists,  are 
equally,  if  not  more,  fitting  for  the  em- 
bellishment of  a  modem  flower-garden. 
Statues  of  the  class  of  Eve  at  the  fountain, 
the  Dancing  Girl,  <fec.,  are  also  admissible. 
As  sculptural  decorations,  statuaiy  is 
undoubtedly  the  highest  in  an  artistic 
point  of  view.  Great  care  is  therefore 
required  in  their  disposal,  to  avoid  the 
errors  Mien  into  even  by  llie  old  masters 
of  the  art;  such,  for  instance,  as  those 
seen  by  Evelyn  in  the  palace  gardens  of 
Hieronymo  del  Negro,  at  Genoa,  where 
he  says  he  saw  a  grove  of  stately  trees, 
amongst  which  were  sheep,  shepherds, 
and  wild  beasts,  cut  very  artfdlly  in 
grey  stone.  The  statues  of  Adam  and 
Eve,  Flora  and  Pomona,  &c.,  which  dis- 
graced many  of  our  older  gardens — and 
very  sorry  representatives  of  the  originals, 
we  have  no  doubt,  they  were — have,  in 
many  cases,  been  substituted  by  specimens 
in  surtificial  stone,  fire-clay,  and  other 
materials  of  a  much  higher  dass,  as  works 
of  art;  and  the  more  recent  improvements 
in  castings  in  iron,  zinc,  &o.,  have  given 
us  both  more  durable  and  artistic  sub- 
stitutes for  the  marble  statues  of  antiquity. 
Statuaiy  in  these  materials  is  no  new  in- 
vention. James,  in  his  translation  of  Le 
Blond  s  work  on  gardening,  written  about 
the  beginning  of  the  eighteenth  century, 
says,  that  the  richest  statues  were  those 
of  cast  brass,  lead  gilt^  and  marble :  the 
ordinary  sort  are  of  iron,  stone,  or  stucco. 
"The  Chinese,"  says  Sir  William  Cham- 
bers, in  ZHsseriations  an  Oriental  Garden- 
inff,  "are  fond  of  introducing  statues,  busts, 
bas-reliefe,  and  every  production  of  the 
chisel,  as  well  in  other  parts  of  their  gar- 
dens as  around  their  dwellings,  observ- 
ing that  they  are  not  only  ornamental, 
but  that)  by  commemorating  past  events 
and  celebrated  personages,  they  awaken 
the  mind  to  pleasing  contemplation,  hur- 
rying our  reflections  up  into  the  remotest 
ages  of  antiquity ;  and  they  never  fail  to 
scatter  inscriptions,  verses,  and  moral 
sentences  about  their  grounds,  which  are 
placed    on    large    ruinated  stones,  and 
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coIumnB  of  marble,  or  engraved  on  trees,  Elizabethan  houses  in  England.      The 

or  rocka  ;   such  sentenoes  being  alwajB  prewnt  house  is  in  the  Grecian  style,  ani 

chosen  for  them  as  oorrespond  with  the  the  grounds  are  completely  changed,  and 

Bcene  of  the  inscriptioBH,  which  thereby  laid  out  in  what  may  be  called  the  claasi- 

acquire  additional  force  in  themselves,  cal  style  of  the  poet  Mason ;  the  forms 

and  likewise  give  a  stronger  ezpreasion  to  of  the  masses  of  shrubs  and  flower-beds 

the  scene."  being  chiefly  circular  or  elliptical,  and 

Stuti    and    PedettaU.  —  Busts,  when  each    seems  distinguished  by  appropn- 

placed  on  appropriate  pedestals,  become,  ale  statues  or  busts  placed  on  pedeMaU 

as  it  were,  connected  with  statues,  and  or  therms.     They  are,  no  doubt,  good 

their  disposal  will  be  governed  by  the  likenesses  of  the  great  men  they  t«pre- 

same  rules.      They  are,  perhaps,  more  sent;  but  for  the  edification  of  thoee  who 

appropriate  appendages  to  the  walls  of  a  had  not  a  personal  acquaintanoe  with 

house,  or  for  niches  in  the  walls.      They  them,  in  general  (or  at  least  they  did 

are  sometime^  however,  placed  on  pedes-  some  years  ago)  they  csny  their  names 

tals  along  the  sides  of  walks,  as  at  the  attached  to  them, 
grounds  at  Stoke  Park,  long  the  residence 

of  the  descendants  of  the  celebrated  Wil-  o  r,_svK'\^ 

liam  Penn;  and  on  some  places  on  the  Con-  " 

tjuent,  suoh  as  that  of  the  Baron  Joseph  These,  if  of  architectural  forms,  are 

D'HoogTorst,  at  Limmal,  near  Brussels,  admissible  in  gardens  of  the  geometrical 

and  elsewhere,  where  taste  for  this  kind  style, bothasbeingomamentalanduseful. 

of  decoration  seems  greater  than  with  us.  The  chairs,  of  which  figs.  881,863,883 

The  grounds  at  Stoke  were  originally  are  examples,  are  from  designs  fumi^ed 

laid  out  in  the  geometric  style,  and  in  by  the  celebrated  Professor  Heideloff  to 

accordance   with  the  original  mansion,  the  "Art  Union  of  London,"  and  fcHin 

which  was  considered  as  one  of  the  best  part  of  a  stupendous  work  preparing  by 

Re  881.                                            Fig.  8S2.  Pig.  883. 


him,  iUustrative  of  the  ancient  designs  in    lines.    Nor  would  it  be  difficult,  if  desir- 
Germany.  able,  to  cut  them  in  stone. 

We  have  selected  these  subjects  from  Cast-iron  diairs,  both  architectoral  and 
the  rich  collection  of  Professor  Heidelo^  artislical,  as  figs.  884,  885, 886,  are  aim 
not  that  they  are  by  any  means  the  finest  -^^  ^^ 

specimens  of  his  research,  as  they  are, 
for  the  most  part,  intended  for  mansion 
decoration.  Those  we  have  chosen  are, 
however,  adapted  t«  garden  purposes,  and 
being  of  simple  Gothic  forms,  are  of  easy 
execution,  and  could  be  made  at  little 
expense,  now  that  the  process  of  wood-  ' 
carving  is  so  easily  applicable  to  curved 


sdminible  in  the  highest  order  of  gardens.     tbiB  endeavour  to  imitate  stone  mnst  not, 
The  two  first  are  specimeiiB  of  the  supe-    ^though  often  done,  be  tried  on  thoae 


rior  oastingB  of  the  Coalbrooke  Dale  fcnrn. 
derieej  and  the  last  may,  as  well  as  vari- 


ous other  forms,  be  had  of  any  respectable 
fouudety  or  ironmonger. 

Fig.  887,  and  forms  nearly  allied  to 
it,  by  changing  the  form  of  the  supports. 

Fig.  887. 


whose  form  and  style  indicate  the  mate- 
rial of  wbieh  they  are  formed.  Their 
durability  is  not  proportionable 
to  their  cost;  for,  as  garden  orna- 
ments, their  presence  is  as  much 
requiI^sd  during  winter  as  in  sum- 
mer, and  therefore  they  cannot  be 
pla(«d  under  shelter  during  that 
period 

Seats  we  essential  objects  in 
all  gardens,  in  those  of  the  most 
extensive  as  well  as  in  those 
of  smaller  size  and  of  less  pre- 
tensions. 


S" 


n: 


are  made  of  Aberdeen  or  Peterhead 
granite,  sandstone,  or,  indeed,  any  other 
pavement,  and  even  of  ooal,  as  exempli- 
fied by  a  specimen  made  of  Pifeshire  coal 
in  the  late  Exhibition.  Polished  Aber- 
deen granite  seats  of  this  kind  are  exceed- 
in^y  beautiful,  but  they  become  expen- 
sive from  the  amount  of  labour  bestowed 
upon  them.  Some  good  ^lecimens  exist 
in  the  Duke  of  Buccleuch's  gardens  at 
Drumlanrig,  the  royal  grounds  at  Wind- 
sor, and  elsewhere. 

Pig.  888  is  another  form  of  the  same 
material.  Richly -carved  and  highly- 
architectural  chairs  are  occasionally  met 
with  in  our  gardens;  and  these,  when 
newly  painted,  if  sanded  over  in  imitation 
of  atone,  have  a  pretty  good  effect    But 


§  G. — TEMPLES  AMD  ABBOUBS. 

Tn  architectural  gardens  and  grounds 
these  are  also  very  appropriate,  both  for 
the  shelter  they  affonl  and  the  opportu- 
nity they  give  the  owner  of  displaying 
both  his  wealth  and  taste.  These,  how- 
ever, should  be  strictly  architectural, 
and  of  the  same  order  with  the  mansion 
and  principal  parts  of  the  grounds.  They 
are,  perhaps,  too  lai^  for  the  flower- 
ganlen,  strictly  so  called,  but,  for  the 
pleasure-grounds,  they  are  essentially 
necessary.  They  should,  in  general,  be 
placed  on  elevated  ground,  if  the  object 
mainly  is  to  make  them  objects  seen  from 
a  distance.  At  other  times  they  may  bo 
placed  at  the  termination  of  a  long  vista, 
or  in  a  situation  from  whence  may  be 
viewed  some  interesting  object  or  beau- 
tiiul  landscape. 

Such  structures  become  necessary  ad- 
juncts to  all  large  places,  as  the  eye,  long 
wandering  over  vegetable  landscape,  is 
relieved  and  attracted,  and  rests  with 
pleasure  on  a  new  object     The  same 
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refreshing  Bensation  is  felt  when,  vander- 
ing  long  amongst  trees  and  verdure,  the 
eye  catches  the  first  glimpse  of  a  fine  sheet 
of  water..  Temples  and  reeting-places 
may  be  denominated  eye-traps  of  utility, 
Porchee  and  porticos  are  often  admitted 
in  garden  scenery  as  decorative  objects  or 
eye-trapB  only.  These  deceptiooB  are, 
however,  uot  in  the  most  correct  taste ; 
for  nothing  having  the  appearance  of  a 
temple,  or  house,  or  place  of  shelter, 
that  eon  be  approached,  should  be  other 


Fig.  890. 


Figs.  891  to  896  are  suitable  boildingB  of 
this  kind  for  grounds  laid  oat  in    the 
geometric  or  ar- 
P%-SS1.  chitectoral  style, 

fe  token 
very  nse- 
:  on  "  De- 
r  Cottage 
Ja  Archi- 
'byS-H. 
^  Esq. 
I  and  892 
;nofanoc- 
pavilion 
amGred- 
.  Tbatro- 
)d  by  figs, 
d  S94  U 
ime  style, 
«e  simple 
character 
Une  than 

.  that    shown     in 

'^■«^  figs.  895  and  896 


than  what  it  really  professes  to  be.  The 
fidsity  of  this  taste  is  as  great  as  the  dis- 
appointment would  be 
to  those  seeking  shelter 
from  a  storm  and  find- 
11^  none.  That  the 
e^t  of  aucb  objects  is 
good  when  seen  from  a 
distance  is  undeniable ; 
but  they  should  com- 
bine the  useful  at  the 
e  time,  by  having  a 
room  behind,  as  shown 
in  elevation  and  plan,  figa.  889,  890. 

The  erections  which  come  under  this 
head  should  be  regarded  as  permanent 
and  substantial,  therefore  stone  or  brick 
covered  with  cement  should  be  the  mate- 
rial employed — the  former  always  where 
the  necessary  expense  can  be  afforded. 
Both  the  design  and  disposal  of  them 
require  due  consideration,  so  that  every 
structure  of  the  kind  should  be  in  har- 
mony with  the  site  in  which  it  is  placed, 
else,  if  executed  without  taste,  or  in  an 
inappropriate  style,  they  will  appear  ridi- 
culous, and  greatly  diminish  the  pleasure 
with  which  we  view  the  works  of  na- 
ture, aided,  as  they  may  be  made  to  be, 
by  tiie  introduction  of  the  works  of  art. 


gromids  or  di*- 
tant  landscape. 
They  are  in  a  style 
we  would  wish  to 
see  more  generally  introduced  into  plea- 
Bure^rounds  of  tiie  present  day,  indeed 

Fig.  89SL 


of  the  incongruous  andhgadousbmldings 
we  occasionaJly  meet  with,  erected  atgreat 
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expense  and  associating  vith  nothing 
around  thent  If  the  B^e  of  these  ex- 
amples be  en- 
Pig-  881.  larged— and  thej 
should  be  so  if 
placed  in  grounda 
of  large  extent^-a 
\  spiral  stiur  may 
I  be  placed  with- 
1  in  them  leading 
'  to  the  balconies 
lantern  tope 
above,  so  that 
the;  may  become 
useful  as  prospect 
towers,  or  even 
be  converted  into  select  museums  for 
speoimeuB  of  natural  history. 

Fig.  897  represents  an  open  temple  on 
three  ddes,  with  a  niche  opposite  the 
Pig.  SSe,  entrance  in  which 

a  statue,  urn,  or 
other  sculptural 
subject,  should  be 
placed.  It  is  a  fit- 
ting object  to  be 
placed  at  the  ter- 
mination of  a  long 
walk  or  vista.  The 
back  part,  if  not 
p  backed  up  with 
buildings  of  some 


teemed  in  this  country ;  their  disuse  pro- 
bably arising  from  theexpense  of  formation 


and  tlieir  liability  to  decay,  as  they  were 
usually  made  of  wood,  more  than  from 


little  used,  were  at  one  time  much  es- 


any  objection  to  them  as  architectural  sub- 
jects. The  present  increasing  taste  for  geo- 
metrical flower-gardens,  and  the  &cility 
by  which  all  Hucn  structures  can  now  be 
formed  of  iron,  will,  no  doubt,  reintroduce 
them  once  more  into  garden  scenery.  On 
the  Continent  they  have  continued  to  oc- 
cupy a  place  in  most  of  the  best  gardens, 
p^tdcularly  in  those  of  France  and  Ger- 
many. We  r^ret,  however,  to  see  tLat  in 
the  latter  country  they  are  destroying  many 
of  the  noble  gardens  of  antiquity,  and 
laying  them  out  in  what  they  are  pleased 
to  caU  the  English  or  natural  sl^le ;  and, 
whether  from  not  fiilly  nnderstanding 
the  principlee  abundanUy  laid  down  for 
their  compomtion  in  works  on  landscape 
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gardening,  or  firom  a  desire  to  improve 
upon  those  principles,  we  know  not ;  but 
certainly  in  many  cases  they  have  sadly 
erred,  and,  by  carrying  the  natural  part 
of  the  subject  too  far,  have  destroyed  the 
features  of  a  garden,  when  on  a  large 
scale,  and  converted  it  into  a  park  in 
miniature :  upon  smaller  scales,  it  is  diffi- 
cult to  say  whether  a  garden  or  park  is 
intended.  The  specimen  we  ofifer  is  that 
of  an  arbour  that  existed  in  the  fEimous 
garden  of  the  Duke  of  Baden  at  Schweit- 
zingen,  which,  when  we  saw  it,  was  going 
into  decay,  and  is  since  converted  into  an 
occasional  hunting-lodge,  although  once 
one  of  the  richest  in  the  Rhenish  pro- 
vinces as  regards  sculpture  and  garden 
ornament 

Arbours  of  this  description  can  be  readily 
constructed  of  iron.  We  would,  however, 
in  all  cases,  have  the  roofs  made  water- 
tight^ by  covering  them  with  thin  plates 
of  corrugated  galvanised  iron.  They 
would  then  enter  into  the  catalogue  of 
useful  decorations,  and,  in  such  a  cli- 
mate 38  that  of  Britain,  woiQd  be  al- 
most useless  unless  so  constructed,  as 
they  would  fail  to  afford  shelter  in  the 
event  of  a  storm.  A  very  scanty  cover- 
ing of  climbing  plants  may  be  indulg- 
ed in,  but  by  no  means  to  the  extent 
of  destroying  the  character  of  the  struc- 
ture. 


§  7. — ^BtAUSOLEUMS,  CENOTAPHS,  OB 
SEPULCHHAL  STBUCTUBESw 

These  are  adapted  to  every  style  of 
grounds,  whether  natural  or  artificial 
The  situation  chosen  should  be  that  of 
quiet  and  repose. 

The  mausoleum  erected  in  memory  of 
the  Princess  Charlotte  of  Wales,  in  the 
grounds  at  Claremont^  is  in  as  bad  taste, 
from  its  diminutive  size  and  perishable 
material,  as  the  marble  cenotaph  in  the 
Chapel  Royal  at  Windsor,  erected  for  the 
same  purpose,  is  chaste,  imperishable,  and 
beautiful.  The  mausoleums  at  Brockels- 
by,  Trentham,  Belvoir,  Hamilton  Palace, 
and  Castie  Howard,  are  worthy  of  their 
tenants  and  the  commanding  situation 
they  occupy.  Those  of  Brockelsby  and 
Trentham  are  in  open  and  exposed  situa- 
tions, without  any  indication  around  them 
as  to  what  they  really  are.  That  at  Bel- 
voir is  approached  through  a  magnificent, 
although  sombre  and  sepulchral,  avenue 
of  aged  yews,  and  is  well  hidden  until 
nearly  approaiched.  That  at  Castie  How- 
ard is  placed  in  a  retired  spot  upon  the 
banks  of  the  lake. 

As  architectural  objects,  they  have 
their  effect  in  landscape,  and  the  order 
should  accord  with  the  sl^le  of  the  man- 
sion and  the  other  decorative  buildings 
that  may  exist  in  the  grounds. 


CHAPTER    XIIL 


GARDBNBSQUB  STYLE  OP  FLOWER-GARDENS. 


§  1. — THMB  GENERAL  ARRANGEMENT. 

The  gardenesque  style  may  be  consi- 
dered as  partly  picturesque  and  partly  geo- 
metrical, inasmuch  as  the  surface  may  be 
diversified— either  level  or  slightly  hilly 
— the  trees  and  shrubs  partly  exotic  and 
partly  indigenous,  but  planted  and  grown 
as  distinct  subjects,  neither  crowded  into 
dense  masses  nor  placed  in  direct  lines. 
The  forms  of  clumps  and  parterres  may  be 
both  regular  and  irregular,  and  the  more 
permanent  decorations  may  be  composed 
of  architectural  and  sculptural  objects. 

The  gardenesque  style  is  represented  by 
fig.  899,  which  is  on  a  lawn  laid  out  with 
trees  and  shrubs  in  vertical  profile.     The 

Fig.  899. 


walks  are  serpentine,  or  gracefully  curved. 
The  beds  in  this  instance  are  circular,  a 
form  which  has  been  considered  by  some 
artists  as  all  that  is  necessary  in  this  style 


of  garden,  and,  by  graduating  their  sizes 
according  to  the  magnitude  of  the  sphere, 
producing  that  pictorial  beauty  aimed  at 
in  it  Much  as  we  admire  circular  figures, 
judiciously  arranged,  in  the  composition 
of  a  subject^  still  we  do  not  hold  that  no 
other  figures  should  be  indulged  in.  Cir- 
cular figures  of  themselves,  by  reason 
of  their  entering  well  into  composition 
either  with  themselves  or  with  scattered 
trees  and  shrubs,  will  produce  a  very  per- 
fect garden,  as  in  the  figure  now  referred 
to.  Other  figures  will  produce  an  equally 
perfect  whole,  if  judiciously  arranged  with 
trees  and  shrubs  in  another  garden,  or  in 
another  sphere. 

In  the  present  subject  a  terrace  is  in- 
troduced, separating  the  lawn  immedi- 
ately in  front  of  the  house  from  the  rest  of 
the  grounds,  and  thus  fiu:  blending  the 
architectural  style  with  the  gardenesque, 
this  terrace  having  its  accompanying  or- 
naments of  vases,  &c.,  placed  on  the  top 
of  the  parapet-wall,  which,  if  the  grounds 
slope  much  from  the  house,  need  show 
little  more  than  a  plinth  12  inches  in 
height  on  the  side  next  the  mansion. 
Its  height  on  the  other  side  must  of  course 
be  regulated  by  the  extent  of  declivity. 
If  the  house  be  on  a  level  with  the  rest  of 
the  grounds,  then  the  terrace  must  be 
separated  from  it,  not  by  a  dead  wall, 
which  would  shut  the  garden  out  from 
being  seen  from  the  windows,  but  by  a 
parapet  of  open  work  from  the  plinth  to 
the  coping. 

This  terrace  must  be  in  breadth  in  pro- 
portion to  its  length,  the  size  of  the  house, 
&c.,  and  be  occupied  with  a  broad  and 
spacious  gravel  walk,  with  a  parterre  bor- 
der between  it  and  the  terrace  wall,  but 
of  a  breadth  not  to  exceed  half  of  that  of 
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the  walk.  This  border,  if  exceeding  6 
feet,  may  be  laid  out  in  form  of  any  of  the 
four  figures,  900  to  903,  but  with  gravel 

Fig.  900. 


Fig.  901. 


Fig.  902. 


XX>X0XI1 


Pig.  908. 
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walks,  and  stone,  slate,  tile,  or  composi- 
tion edgings,  as  should  also  be  those  of 
the  broad  walk.  There  is  no  impropriety, 
in  such  cases,  in  having  a  bonier  of  18 
inches  or  2  feet  close  to  the  walls  of  the 
house,  for  creepers  to  be  trained  on  the 
walls,  and  also  for  small,  and,  as  much  as 
can  be,  odoriferous  flowering  plants  to 
cover  the  soil — which  is  desirable  on 
account  of  appearance,  as  well  as  for  pre- 
venting the  splashing  of  the  walls  during 
heavy  rains. 

There  can  only  be  one  objection  to 
such  a  border,  and  that  is,  the  fear  of 
damp  penetrating  the  walls.  This,  how- 
ever, can  readily  be  provided  against,  by 
draining  well  under  it»  and  cutting  off 
the  connection  between  the  border  and 
wall,  by  introducing  slate  or  pavement  set 
on  edge,  and  placed  parallel  to  the  walls, 
and  from  2  to  4  inches  distant  from  them. 
The  opening  above  may  be  left  open,  but 
it  were  much  better  that  it  should  be 
covered  with  a  neat  cast-iron  grating,  to 
prevent  leaves  or  other  litter  falling  in. 
These,  however,  should  not  be  fastened 
down,  as  it  may  become  necessary  at 


times  to  remove  them  for  the  purpose  of 
clearing  out  any  matter  that  may  M 
into  the  space. 

We  may  here  remark  that,  if  drcmn- 
stances  ar6  otherwise  favourable,  the  gar- 
den should  be  placed  on  the  north  side  of 
the  house — ^that  is  to  say,  if  immediately 
connected  with  it — ^because  all  flowers  na- 
turally turn  to  the  sun,  and  would  in  that 
case  present  their  feces,  as  it  were,  to 
the  windows  from  whence  the  garden  is 
viewed.  In  no  instance  have  we  seen 
this  better  exemplified  than  at  Belton 
House,  the  seat  of  Earl  Brownlow,  where 
the  magnificent  flower-garden  is  thus 
placed. 

This  is  a  very  important  point  to  be 
kept  in  view  in  fixing  on  the  proper 
situation  for  a  flower-garden — ^namely, 
the  form  and  arrangement  of  the  mansion. 
If  the  principal  sitting-rooms  be  on  the 
north  side,  the  garden  may  be  so  placed; 
but,  on  the  other  hand,  if  these  are  on 
either  of  the  opposite  sides,  so  also  should 
be  the  flower-garden;  and  hence  the 
necessity  of  co-operation  between  the 
architect  who  builds  the  house,  and  the 
landscape-gardener  who  arranges  the 
grounds.  In  this  style  the  sur&oes, 
whether  level  or  undiilated,  are  to  be 
rendered  smooth  and  r^uJar — ^not  so 
truly  mathematically  level  as  in  the  geo- 
metric, nor  so  rugged  or  uneven  as  in 
the  picturesque  style.  The  grass  here 
requires  to  be  kept  in  trim  order,  the 
walks  graceful  in  their  curves,  or  strai^ty 
as  the  case  may  be— their  risings  and  fall- 
ings made  so  gradual  that  their  ascent  or 
descent  may  he  easy  and  agreeabla 

From  the  house  there  must  always  be 
a  main  walk,  from  appropriate  points  of 
which  others  should  branch  to  the  several 
parts  of  the  garden,  park,  &c.,  and  should 
be  so  disposed  as  not  to  conmiand  a  view 
into  any  of  the  rooms.  Gravel  walks 
should  be  rarely  seen  from  the  windows. 
Where  the  extent  of  the  grounds  will 
admit,  they  should  be  dispersed  amongst 
the  plantations,  with  occasional  openings 
upon  difierent  views.  The  great  art  in 
this  depends  upon  judiciously  directing 
the  windings  of  the  walks,  and  varying 
the  views  of  natural  and  artificial  objects, 
so  that  the  spectator  may  not  be  aware 
that  he  is  at  times  nearly  retracing  the 
groimd  he  has  previously  passed.  Thus 
a  greater  extent  will  be  made  to  appear 
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than  really  exists.  Wherever  the  paths 
are  turned,  they  should  lead  to  the  beau- 
ties of  the  scenery ;  "  and  where  such  do 
not  naturally  exists  they  should  lead  to 
artificial  objects,  such  as  resting-places, 
statues,  &C. ;  for  nothing  can  be  more 
ridiculous  than  to  be  made  to  traverse 
a  walk  that  leads  to  nothing.  In  short, 
Buch  walks  should  be  judiciously  directed, 
and  lead  wherever  any  object  may  be 
seen  to  excite  admiration,  or  tranquillise 
the  mind  to  calm  reflection.*' — ^Brown. 

The  gardenesque  style  possesses  certain 
properties  which  the  geometrical  wants. 
The  latter  claims  our  admiration  for  its 
grandeur  and  richness  of  decoration,  both 
in  works  of  art  and  symmetry  in  design, 
and  its  gorgeous  display  of  harmoniously 
arranged  parterres;  the  former,  for  the 
privacy  it  affords,  the  economy  by  which 
it  can  be  produced,  and  the  variety  it  is 
capable  of  being  made  to  possess.  ] 

In  this  style  also,  the  shrubbery,  which 
forms  one  of  its  most  prominent  features, 
becomes  the  natural  substitute  for  the 
terraced  wall  in  the  former.  "  Shrub- 
beries," says  Brown,  "  are  the  most  pro- 
min^t  fiitareB  in  rendering  a  coa^tiy 
seat  an  object  of  ornament  and  delight ; 
and  it  is  in  this  department  of  laying-out 
and  planting,  combined  with  taste,  and  a 
skilful  appropriation  of  the  ground,  that 
an  extensive  practical  knowledge  is  re- 
quired to  produce  all  the  desir^  effect, 
not  only  for  the  judicious  arrangement  of 
the  plantations,  but  of  the  various  trees  of 
which  they  are  composed,  and  demands 
the  exercise  of  true  taste,  that  the  com- 
ponent parts  may  be  suitably  disposed, 
as  well  in  contrasts  of  form  as  of  colour, 
80  that  they  may  appear  to  advantage 
when  viewed  individually  or  collectively. 
Vases  and  statues,  tastefully  disposed 
about  the  pleasure-grounds  belonging  to 
classic  architecture,  have  a  pleasing  effect; 
and  in  extensive  shrubberies  the  arrange- 
ment of  statues  and  busts,  if  numerous, 
should  be  directed  by  classic  taste,  that 
they  may  be  disposed  with  propriety  and 
truth.  No  greater  absurdity  can  appear 
than  where  such  decorations  are  indiscri- 
minately ntfted,  without  literary  order  or 
classic  associations."  Stewart,  however, 
observes  of  them,  that  they  have  added 
immensely  to  our  natural  resources ;  but, 
at  the  same  time,  they  have  warped  our 
taste  in  various  instances. 

VOL.  I. 


In  the  gardenesque  style,  when  the  gar- 
den is  to  embrace  within  it  the  whole 
lawn,  abundance  of  evergreens  should  be 
interspersed  amongst  the  deciduous  trees 
and  flowering  shrubs,  to  preserve  a  lively 
and  interesting  appearance,  as  well  in 
winter  as  in  summer.  ^*  Although  green 
turf  is  very  pleasing  and  ornamental  upon 
a  lawn,  still  a  large  sur&ce  requires  trees, 
decorative  flowering  shrubs,  and  plants,  to 
relieve  the  monotony  of  its  appearance, 
and  render  the  scene  more  pleasing  and 
interesting.  Care  must  be  tdien  to  leave 
uncovered  a  sufficient  portion  of  lawn  for 
turf,  as  shall  admit  a  free  circulation  of 
air,  and  breadth  of  light,  to  display  the 
form  and  effect  of  the  surrounding  plan- 
tations. Alleys  leading  to  shady  walks 
should  be  formed  between  the  trees  and 
shrubs.  Vistas  which  guide  the  eye  to 
artificial  objects,  or  to  distant  beauties, 
should  be  particularly  attended  to.  The 
characteristics  of  a  pleasure-ground — that 
is,  a  gardenesque  garden — should  be  ele- 
gance, variety,  and  harmony,  by  the 
judicious  contrasts  in  the  distribution  of 
partial  flower-beds,  shrubs,  and  planta- 
tions, with  other  tasteful  and  appropriate 
decorations." — ^Brown. 

The  majority  of  trees  and  shrubs  em- 
ployed ought  to  be  of  exotic  species,  to 
render,  in  this  part,  the  distinction  more 
obvious  between  it  and  the  picturesque 
style.  Nor  should  they  be  too  closely 
planted,  as,  in  that  case,  they  would  be 
apt  to  run  into  the  picturesque,  and 
become  masses  of  natural  confusion : 
whereas,  they  ought  to  be  so  planted,  and 
afterwards  managed,  that  each  may  arrive 
at  perfection,  and  develop  its  natural 
beauties,  as  if  it  were  cultivated  for  that 
purpose  alone.  Each  tree  and  shrub  must 
stand  perfectly  clear  and  distinct ;  for  on 
this,  in  a  great  measure,  depends  one  of 
the  leading  principles  of  this  style. 

Regularity  ia  planting,  to  a  certain 
extent,  is  not  excluded  from  this  style, 
nor  are  the  various  attractions  of  sculp- 
ture and  architectiire  to  be  entirely  ne- 
glected. On  the  contrary,  they  are  to  be 
indulged  in.  Statues  of  a  certain  class, 
fountains,  vases,  architectural  or  rustic, 
may -be  introduced  with  becoming  effect 

Although  it  is  recommended  here  that 
the  trees  and  shrubs  are  to  stand  free 
and  distinct  from  each  other,  it  does  not 
follow  but  that  groups  of  three,  five,  or 
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seven  should  here  cmd  there  bo  planted  their  most  bappj  fonn.     This  mode  ako 

together.     If  of  one  species,  they  form  gives  the  semblance  of  order  and  sjm- 

ultimately  oneobjectj  and.inlargeplaceB,  metry,  and  prereuts  the  appeanince  of 

such  a  proceeding  becomes  necessary,  for  those  irregular  lines,  and  the  destmction 

the  purpose  of  proportionat«  effect     A  of  the  turf^  which  always  ensues  where 

group,  for  example,  of  Rhododendrons,  plants  are  allowed  to  ramble  beyond  their 

Azaleas,  kc.,  if  confined  to  one  variety,  proper  limits.     It  is  well  also  to  stick  in 

appears,  when  fully  established,  as  one  neat  blanches,  of  a  foot  or  so  in  height, 

large  and  impoedng  subjecL     Faatigiate  where  the  plants  are  a  fewinchee  high,  to 

or  spire-like  growing  trees  should  not,  act  as  conductors  or  supports  to  them, 

however,  be  thus  grouped,  as  their  many  and  to  prevent  their  lower  parts  rotting 

points  shooting  through  the  general  out-  from  want  of  air.     According  to  the  fonn 

line  of  the  group  would  betray  and  expose  deared  for  the  bed,  so  should  the  anange- 

the  deception.   Pruning  well  in  this  style  mentofthesesupportsbe.  If  conical,  they 

becomes  necessary,  but  this  should  only  should,  aa  well  as  the  kind  of  plant,  be 

extend  so  fitr  as  the  removal  of  any  over-  highest  in  the  centre.   If  flat-headed,  tb^ 

grown  or  misplaced  branches.  Fore-short-  may  be  all  of  the  same  height.    The 

fining,  in  many  cases,  should  be  attended  pmta  will  soon  cover  these  supports,  snd 

to,  ^at  the  ouUine  of  the  shrubs  may  their  duration  in  beauty  will  amply  repay 

appear  close  and  compact ;  but  all  clip-  the  trouble. 

pmg,  and  the  use  of  the  shears,  should  be  Elevated  stands  for  rock -plants  of  the 

avoided.    The  trees  and  shrubs  should  rarest  kinds,  and  most  minute  species. 

Fig.  B04.                   all,  unless  in  p;^  j^                 (fig.  906,)  al 

the  case   of  m.           ~~~^^^^L  ^'"'"g^     "^ 

such  as  are  ^^Bffljinffnfni!^^^^  comn[iended 

grown       as  ^(muimillllll^^p        pp^^  f^^.  ^^ 

,  standards,  ^^  |H  ^            first        time, 

^  be    allowed  \[s/                  may  be  added 

>to      feather  M«r                    ^'^     utihty 

down  to  the  HI                  ^'^^       effect 

In    such  _| ^^^^^H        ^'^  ^  iA&dA 

gardenSjbas-  " a^^^B        is  twofold  — 

ketwork    of  namely,    preserving    them    from    beii% 

wire  or  wic-  run   over  by  stronger  young  kinds,  snd 

kerwork  for  placing  them  in  a  more  convenient  po- 

edgings     of  ^tion  to  be  seen.     Such  a  stand,  bow- 

the  bids,  aa  ever,  should  contain  only  such  as  Hous- 

vellasflower  tonia  cteruJea,  Anagallis  tenella,  BeUium 

baskets,  (figs.  904,  905,)  may  be   freely  minutum,  and  the  like. 

Pj^  QQg             indulged    in,    not^  Fig.  907   exhibits   another  specimen 

withstanding      the  in  this  style,   but  without  terraces  in 

denusoiations       of  front  of  the  house,  and  having  elliptical  ' 

Seekyl,    and   other  clumpsof  shrubs,  with  a  bowUng-greeniu 

modem    landscape-  the  centre  of  the  lawn,  sunk  eighteen 

gardeners,     against  inches  below  the  general  level   of  the 

these,  as  having  an  ground.     The    shrubs    in   the    etlipticsl 

appearance  of  want  clumps  are  to  be  planted  and  kept,  so 

of  durability.  thateachmay  appear  perfect  in  itael^and 

Flowering  plants  not  crowded  in  dense  masses,  as  is  too 

in    beds,    hounded  frequently  dona 

with      trellis-work,  A  garden,  of  which  this  is  a  pretty  aar- 

on  grass  plots,  will  rect  representation,  existed  in  Perlbshire, 

have    the     appear-  until  swept  away,  in  consequence  of  the 

1^  anoe      of     flower-  erection  of  a  new  mansion  upon  aniAher 

pota,  or  baskets  of  site,  aboot  thirty  years  ago.    Of  the  artist 

nosegays,  rising  out  of  the  ground,  iu  who  designed  it  we  know  nothing,  ss  it 
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rtnist  have  been  liud  out  aboiit  the  begin-  adds  nothing;,  only  a  circular,  square,  or 
uiag  of  the  last  centurj.  We  avail  oar-  oblong  piece  of  lawn,  rendered  as  level  as 
selves  of  it  to  show  that  oonsiderable  pro-  poeaible,  and  Buuk  somewhat  under  the 
gresfi  had  been  made  in  the  gardeneaque  general  level  of  the  surrounding  grounds, 
style  even  at  that  period.  We  may  here  bo  as  to  present  a  small  bank  of  tur^  to 
remark,  because  it  should  be  considered  a  stop  the  progress  of  a  strong  bowl ;  other- 
general  rule  in  this  style,  that  the  ground  wise,  as  dryness  and  nicety  of  level  are 
between  the  shrubs  in  the  oral  borders,  two  essentials,  we  would  have  thought  an 
in  fig.  907,  ^ould  be  kept  clear  of  weeds,  elevated  position  would  have  answered  as 
j.|_  5QJ  welL      With    bowling-greens 

.J      ..«./(*■,-         ,,    r  i  1    c  "8  quarrel  not — they  do  not 

i'MS)#/^l^^*«*%'A'^i^--^-  interfere  with  the  biauly  of 
^^W/r^^C>0  "l^^Ali^M:  a  landscape  J  with  their'use 
fe-^Aj'^/An  y.  O        Oo\\  ^--r**ltt^    we  quarrel  not,   more  than 

with  thatof  curling,  qnoiting,' 
or  cricket  They  afford  exer- 
cise to  those  who  may  require 
it,  and  of  a  much  more  human- 
""  ising   and  less  demoralising 

character  than  thosewbichare 
considered  the  more  refined 
-  amusements  —  viz.,  steeple- 
chases, fox-hundng,  and  iattue 
shooting.  We  have  also, 
while  keeping  to  a  certain  ei- 
tenttocircular  clumps, intro- 
duced elliptical  onee,  and,  as 
-  affording  variety,  have  added 

at  S  6  two  small  gardens  of 
circular  out1ine,but  which  are 
to  be  subdivided  into  smaller 
compartments,   according  to 
the  taste  of  the  owner. 
by  fork-digging  or  hoeing;  and  that  the        Inregardtotheplantiiig,andarranging 
outline  or  boundary  of  Uiem  should  be     the  clumps,  groups,  and  trees,  as  well  aa 
definite,   having  the  edges  of  the  turf    indicating  the  lines  of  walks  in  such  a 
regularly  cut,  but  not  so  deep  as  to  show    garden,  the  following  hints  may  be  studied 
a  harah  Lne  :  and  this  rule  should  be  fol-     with  practical  advantage.     It  may  be  laid 
lowed  in  all  cases  wherever  shrubberies    down  aa  a  pretty  general  rule,  that  all 
or  plantations  exist  in  such  gardens,  that     walks  should  be  straight  when  there  is  no 
the  forms  of  the  beds,  borders,  and  shrub-     obvious  reason  to  the  contrary.     No  per- 
beriee  may  indicate,  by  the  regularity  of    son  would   take  a   circuitous  route  to 
their  forms,  as  much  as  in  the  disposal    reach  an  oliject,  if  that  object  could  be 
and   management   of  the    shrubs   and    approached  by  following  a  direct  lina 
plants,  that  art  and  keeping  are  here  to     Hence,  therefore,  in  the  case  of  all  wind- 
be  recognised  ;  while  in  the  picturesque    ing  walks,  if  there  is  not  a  natural,  and 
style,  that  recognltjon  is  to  be  scarcely    apparently  unavoidable  obstacle,  as  a  rea- 
appreoiahle.  son  (such  as  a  tree,  a  rock,  a  building,  &c.) 

In  this  figure  we  have  introduced  a  for  ^us  deviating  from  the  straight  line, 
bowling-green,  a,  a  very  old  component  an  artificial  one  ought  to  be  created.  To 
part  of  the  gordeneeque  style.  It  enters  twist  a  walk  into  a  tortuous  direction, 
not  into  the  Italian,  or  other  strictly  where  no  reason  can  be  assigned  for  so 
geometrical  garden,  and  appears,  bo  iar  aa  doing,  is  one  of  the  many  follacies  so  often 
history  informs  us,  to  be  only  of  modem  displayed  by  the  layers-out  of  many  of 
use  in  Britain— somewhat,  however,  older  our  modem  gardens,  and  is  nothing  ^ort 
than  the  date  of  the  origin  of  the  garden-  of  an  outrage  against  the  principles  of 
esque  styla    To  landscape-gardening  it    correct  taste.    This  is  a  subject  deserv- 
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ing  reflection  and  consideration,  as  it  is 
an  error  of  judgment  to  be  met  with  in 
most  gardens.    Reasons  may  easily  be 
created  for  a  winding  path,  even  on  flat 
surfaces,  as  by  taking  advantage  of  the 
position  of  existing  trees  or  shrubs,  by 
planting  others,  or  by  placing  some  artis- 
tic object  at  the  point  where  the  change 
of  direction  is  required.     On   unequal 
surfaces,  inequalities  may  be  heightened 
or  deepened,  by  digging  a  pit  or  throw- 
ing up  a  fosse.     When  a  winding  walk 
is  to  be  bent  to  the  right,  the  obstacle, 
be   it    trees    or   shrubs,    ought   to   be 
chiefly  conspicuous  on  the  left  hand,  and 
vice  versd;   and  the  same  rule  applies 
to  inequalities  of  surface.     These  latter, 
however,  should  not  be  of  so  formidable 
a  character  as  in  the  case  of  the  pic- 
turesque arrangement      In  the  case  of 
walks  proceeding  in  a  straight  line,  how- 
ever short  that  line  may  be,  the  surfEUse 
of  the  ground  on  both  mM  imd  for  some 
feet  in  breadth,  should  be  rendered  per- 
fectly level  and  smooth,  excepting  in  the 
case  of  terrace  walks,  where  the  verge  on 
one  side  should  be  level,  the  slope  on  the 
other  side  rising  gradually,  in  a  regular 
and  uniform  manner.    The  verge  in  such 
cases  should  be  broad,  and  the  ground 
declining  from  it  in  a  uniform  &11.     Every 
straight  walk  should  have  a  terminating 
object — either  a  temple,  a  seat,  an  alcove, 
an  arbour,  a  resting-place,  or  a  cross  para- 
pet, over  which  some  distant  view,   or 
object  of  interest,  is  to  be  seen.     Be  the 
terminating  object  what  it  may,  it  is 
essential  that  it  be  seen  the  instant  the 
walk  is  entered  upon,  and  be,  aa  it  were, 
an  object  to  reach,  to  satisfy  the  mind 
that  the  labour  of  walking  is  not  in  vain. 
In  the  case  of  winding  walks,  no  such 
objects  are  required,  because  every  turn- 
ing presents  some  fresh  object  to  arrest 
the  eye  and  satisfy  the  mind,  and  lead  it 
on,  as  it  were,  to  see  what  is  beyond. 
The  same  rule  that  has  been  given  for 
changing  the  directions  of  a  wjdk  by  de- 
viating from  the  straight  line,  applies  also 
to  that  where  one  walk  joins  or  branches 
ofif  from  another  at  a  nearly  right  angle. 
To  show  a  cause  for  this  deviation,  ad- 
vantage should  be  taken  of  some  obstruc- 
tion, such  as  a  tree,  shrubs,  &c. ;  or  an 
artificial  reason  must  be  created  by  placing 
some  specimen  of  art,  a  seat,  a  mound, 
&c.,  to  show  that  the  walk  could  proceed 


no  farther  in  its  original  direction ;  but, 
to  avoid  the  obstacle,  has  to  be  turned 
aside.     Another  walk  may  branch  off  in 
a  diflerent  direction  at  such  points  rather 
than  elsewhere — the  same  apparent  cause 
opening  a  reason  for  both.  The  advocates 
for  the  natural  style  of  laying  out  grounds 
say,  that  in  tracing  the  direction  of  walks, 
nature  should  be  imitated,  and  they  ad- 
duce the  track  of  sheep  in  pastures,  or 
wild  animals  on  commons,  as  examples. 
"  But  to  imitate  such  walks,"  Mrs  Loudon 
very  properly  observes,    "would  be  to 
copy  vulgar  nature ;  and  therefore  art 
refines  on  those  lines,  by  rendering  them 
more  definite  and  elegant — ^in  short,  by 
exhibiting  in  them  a  choice  of  form  or 
line  for  its  own  sake;  because,  of  the 
various  lines,  or  parts  of  lines,  found  in 
accidental  footpaths,  some  must  be  more 
agreeable  to  the  eye  than  others,  and  it  is 
only  these  agreeable  parts  which  are  to 
be   imitated  and  combined    in  garden 
scenery.      All  this  is  founded  on  the 
recognition  of  a  principle  which  is,  or 
ought  to  be,  the  foundation  of  all  the  fine 
arts — viz.,  that  nature  is  to  be  imitated, 
not  to  be  copied.    To  copy  nature  ex- 
actly as  she  appears  before  us,  is  the  pro- 
vince of  common  art,  and  may  be  pleasing 
to  many  minds ;  but  to  minds  of  coltare 
and  refinemenl^  nature  requires  to  be 
copied  in  such  a  manner,  or  in  sach  a 
medium,  as  to  show  art.    If  tiiis  were  not 
the  case,  and  if  we  were  to  copy  fool^ths 
exactly,  then  we  should,  of  course,  not 
gravel  them,  or  define  them  by  r^^nlar 
edges." 

For  remarks  on  planting  in  the  garden- 
esque  style,  vide  article  Plahtino  with  a 
VIEW  TO  PRODUCE  Effeot,  in  Chap.  Prb- 
LiMiNART  Remarks  on  thb  Classifica- 
tion OP  Styles. 

Plate  XXXII.  exhibits  a  garden  in  the 
gardenesque  style.  The  beds,  it  will  be 
observed,  are  all  circles  of  greater  or  lesser 
size  :  the  former  of  these  should  be 
planted  with  flowering  and  evergreen 
shrubs  only ;  and  if  each  bed  be  hmitod  to 
either  different  varieties  of  the  same 
species,  or  to  different  species  of  the  same 
genus,  the  effect  will  be  enhanced.  The 
smaller  beds  should  be  in  like  manner 
planted  chiefly  with  flowering  plants, 
either  of  one  species  or  variety,  or  with 
the  different  species  and  varieties  of  the 
same  genus.     In  certain  of  the  flower- 
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beds,  however,  we  would  have  changes 
made,  as  bulbs  to  flower  during  winter 
and  spring,  and  to  be  succeeded  b j  an- 
nuals, or  planting  out  things  to  flower 
during  summer  and  autumn.  No  herba- 
ceous, annual,  or  other  flowering  plants, 
should  be  set  in  the  margins  of  the  beds 
of  shrubs ;  they  have  no  connection  here 
whatever,  and  have,  at  best,  but  a  meagre 
appearance,  and  in  nowise  harmonise 
with  the  shrubs,  either  in  a  botanical  or 
gardenesque  point  of  view.  Circular  beds 
are  here  adopted  irrespective  of  their  size  ; 
yet  they  are  so  grouped  and  mingled  to- 
gether as  to  produce  an  agreeable  eflect 
when  looked  upon  as  a  whole.  Their 
distance  from  tiie  walks,  and  from  each 
other,  in  no  case  exceeds  12  feet  The 
simplicity  of  this  form  is  a  great  re- 
commendation in  this  style  of  arrange* 
ment,  in  point  of  beauty,  the  symmetry 
of  disposal,  as  well  as  in  regard  to  setting 
off  the  flowers  to  advantage — each  bed 
being,  as  it  were,  a  huge  nosegay.  It  is, 
besides,  the  best  of  tdl  forms  for,  and 
most  adapted  to,  culture,  as  well  as  for 
viewing  the  plants  to  advantage.  The 
difference  in  the  sizes  of  the  beds,  and  the 
disposal  of  them  on  the  tur^  will  produce 
1^  pleasing  variety  of  outline  that  cannot 
be  attained  by  any  other  means  whatever. 
To  produce  the  greatest  amount  of  variety 
and  beauty  from  objects  of  the  greatest 
simplicity  is  a  most  agreeable  and  satis- 
&ctory  sort  of  task ;  whereas  to  attempt 
the  production  of  beauty  and  variety  by 
an  endless  number  of  anomalous  forms  is 
never  by  any  means  satis&ctory.  For  it 
may  be  asked,  why  is  one  modification  of 
irregularity  adopted  rather  than  another? 
In  answer  to  this,  it  may  be  said,  that 
irregular  forms  are  never  satisfactory 
when  planted  entirely  with  flowering 
plants.  When  planted  with  flowering 
plants  and  shrubs,  or  with  the  latter 
only,  the  entire  form  of  the  bed  is  then 
never  seen  at  the  same  time :  the  in- 
tricacy and  variety  of  the  outline  occupy- 
ing the  mind  as  far,  at  least,  as  form  is 
concerned,  the  result  produced  rarely 
&ils  to  be  a  pleasing  one. 

Presuming  that  &e  foregoing  observa- 
tions are  founded  in  truth,  those  engaged 
in  planting  irregular  beds,  particularly  if 
large  ones  in  flower-gardens,  should  al- 
ways place  both  shrubs  and  flowering 
pUmts  in  thenoi^  and  in  such  proportion 


that  the  shrubs  may  prevent  the  entire 
outline  of  the  figure  from  being  seen  at 
once.  When  the  beds  are  either  of 
regular  forms,  or  when  they  combine 
with  other  figures,  forming  either  irregular 
or  symmetrical  wholes,  (the  two  being 
quite  different,)  flowering  plants  only 
should  be  employed,  unless  the  beds  be 
very  large ;  and,  in  that  case,  shrubs  only 
should  be  planted.  When  beds  of  dif- 
ferent sizes,  but  of  one  form,  only  are 
employed,  they  must  be  connected  by  a 
common  principle.  Circular  figures  of 
different  sizes  disposed  and  connected  to- 
gether, as  shown  in  our  Plate,  will  form  a 
much  more  satisfectory  garden  than  can 
be  done  by  the  use  of  irregular  forms 
only,  or  by  irregular  and  regular  forms 
blended  together.  The  effect  of  the  lat- 
ter mode  of  arrangement  is,  in  gene- 
ral, unsatisfactory.  A  very  present 
error,  often  fallen  into,  is  that  of  mixing 
herbaceous  flowering  plants  with  shrubs 
and  trees :  such  a  mixture  cannot  be 
tolerated  in  a  well  laid  out  garden  in  the 
gardenesque  style,  if  r^ular  forms  be 
adhered  to.  It  is,  however,  upon  a  small 
scale,  as  that  of  the  specimens  we  have 
given,  figs.  907,  908,  909,  and  Plate 
XXXII.,  that  a  repetition  of  circles  can 
be  employed,  so  as  to  produce  all  that  we 
have  said  of  them ;  but  to  continue  them 
over  10  or  20  acres,  would  be  monotony  in 
the  extreme.  In  medium  cases,  as  respects 
extent,  we  would  propose  the  partial  in- 
troduction of  circular  figures  subdivided, 
at  least  where  flowering  plants  are  to  be 
employed  :  where  shrubs  are  planted,  ^ 
subdivisions  are  unnecessary.  Our  reason 
for  this  is,  that  to  sow  or  plant  a  circular 
bed  of  15  or  20  feet  in  diameter — ^which 
would  be  the  case,  upon  a  lai^  scale, 
with  one  species,  and,  of  course,  of  one 
colour — would  produce  a  far  less  satis- 
factory appearance  than  if  that  circle 
were  divided  into  equal  parts ;  and  in 
these  parts  the  habits  of  the  plants  and 
the  colours  were  so  disposed  as  to  produce 
a  harmonious  arrangement,  producing  in 
themselves  perfection  individually,  and 
collectively  a  perfect  whole.  The  very 
circumstance  of  these  subdivisions  would 
give  variety,  and  still  the  piinciple  would 
not  be  departed  from.  The  divisions  of 
circles  may  be  into  six  portions,  or  into 
three  or  six  zones,  or  concentric  circles, 
admitting  the  thi^  primary  colours  in 
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succession. — Fiitb  section    Habhont   op  prevent  their  being  seen  from  the  *in- 

CoLOURB.  dows  of  the  house,  as  well  as  to  ad- 

From  all  this,  it  will  be  seen  that  in  the  mit  of  their  greater  extension.     Where 

gardenesque  s^le,  where  circular  figmve  they    break    off    into    different    direc- 

are   only  to  be  employed,  the  field  of  tiona,  apparent  obstructions  are  throwu 

operation  must  not  ho  upoa  a  large  scale,  in,  to  give,  as  it  were,  a  reason  for  the 

When  such,  however,  is  the  case,  recourse  deviation ;  hence,  to  avoid  cutting  through 

must  be  had  not  only  to  a  greater  variety  the  two  largest  circular  clumps  of  diruba, 

of  figures,  but  also  to  a  partial  introduc-  a  a,   they  make  a  detour  round  them  ; 

tion  of  the  geometric  style,  as  exhibited  while  the  two  vases,  set  on  proportioned 

in  Plate  XXXII.  square  pedestals,  b  i,  afford  a  reason  for 

In  Plate  XXXII.  we  have  shown  the  their  branching,'  offat  these  point&    The 

arrangement  of  a  garden  in  this  style  :  covered  resting-places  e  c  ofibr  an  excuse 

the  groundwork,  it  will  be  Been,  is  a  grassy  for  the   walks  taking  these  directions  ; 

lawn,  reduced  to  uniformity  of  surface,  wbile  those  terminating  at  if  iJ  either  lead 

The  shrubs  wbich  occupy  the  margin  are  to  distant  prospects,  or,  in  the  case  for 

planted  singly,  and,  although  irregularly  which  this  design  was  composed,  the  one 

dispersed,  are  nevertheless  individually  leads  towards  the    kitchen- garden    and 

distinct,  and   allowed  to  develop   their  the  other  to  the  home-farm.    The  ground 

natural  characters.     The  grass  is  mown  beyond  the  lawn,  as  shown  dotted  with 

around  them,  nor  is  the  sutmce  anywhere  single  trees  and  shrubs,  is  planted  with  a 

broken.     The  larger  circles  are  planted  thick  screen  plantation,  which  separates 

with  shrubs,  both  dedduoos  and   ever-  it    completely    from    the     surrounding 

green,  and  one  genua  of  plants  only  is  grounds,  which  are  used  for  agrioulturKl 

admitted  into  each.     The  outlines  of  the  purposes,  and  possess  no  features  which 

figures  are    kept    scrupulously    perfect,  it  would  be  desirable  should  be  seen  from 

while   the  ground   between  Uie  shrubs  the  principal  windows  on  this  side  of  the 

is  kept  under  the  hoe  and  rake.      The  house. 

smaller  circles  are  each  planted  also  with  The  house  is  a  Grecian   villa,  before 

one  genus  of  plants,  and  those  of  tbe  which  we  have  laid  out,  on  the  terrace  in 

same  colour,  and  as  far  as  possible  with  front,  a  small  geometrical  garden,    sur- 

the  same  variety.      Thus,  for  example,  rounded  by  a  parapet  wall  tuid  a  2-fcet 

the  scarlet  beds  may  be  planted  with  open  balustrading,  witli  vases  of  artificial 

scarlet  geraniums,  scarlet  verbenas,  <^. ;  atone  set  at  regular  distances  along  its 

the  blue  beds  with  Salvia  patens,  Nemo-  top.    The  flight  of  steps  leading  from  this 

philla    insignia,    &a.  ;    the  yellow   beds  geometrical  garden  to  the  lawn  garden 

with  yellow  calceolarias,  Lasthenia  csli-  below  is  furni^ed  with  an  open  stone 

fomica,  i&o. ;— and  so  of  the  rest     These  hand-rail,   of  the  same  pattern  as  the 

beds  should  all  be  enclosed  within  wire  baluBtrading  above,  with  two  terra-cotta 

basketwork,  to  prevent  the  branches  from  vases  on  the  top  and  bottom  ends  of  the 

encroaching  upon  the  grass,  as  well  as  hand-raiL     This  upper  garden  is  laid  out 

more  perfectly  to  retain  the  regularity  of  with  gravel  walks  and  box  edgings.     The 

outline.     Tbe  larger  beds  do  not  require  lawn  has  a  gentle  declivity  from  the  ter- 

this  precaution,  as  judicious  pruning  wiU  race  wall  to  its  fiirthest  ^tremity,  but 
keep  the  shrubs  within  their 

proper  bounds.  Besides,  they  f%-  '"S. 
being  grown  as  distinct  sub- 
jects, which  of  itself  consti- 
tutes a  principle  in  this  style, 
their  encroachment  on  the 
grass  will  not  readily  take ' 
place ;  and  should  they  do  eo, 
it  is  easy  to  increase  the  size 
of  the  beds.  The  walks  are  of  ' 
gravel,  and  should  not  be  less  . 
than  6  feet  in  breadth.  Their 
direction    is    serpentine,    to 
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is   aeaily  level  in  the  opposite  direo- 
tioa 

We  have  uo  doubt  that  man;  will  be 
BurpriBed  at  our  recommendation  of  cir- 
cular figures  only.  Those  who  have  seen 
the  uuique  gaiden  of  Lady  Broughton  at 
Hoole  House,  near  Cheeter,  figs.  908  and 
909,  will  nol^  we  ore  certain,  be  amongst 

Fig.  909. 
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that  number.  The  area  of  that  flower- 
garden  is  60  yards  long  by  34  in  breadth, 
and  its  whole  arrangement  consists  of 
five  Btnught  rows  of  circles,  each  9  feet  S 
inches  in  diameter,  and  each  surrounded 
with  wire  basketwork,  painted  a  yellow 
stone  colour,  to  harmoniBe  with  the  very 
tasteful  rockwork  (vide  art  Rockworr) 
which  surrounds  the  garden.  The  dis- 
tance between  each  of  these  circular  beds 
is  4  feet  across  the  lawn,  and  8  feet  10 
inches  in  the  longitudinal  direction.  Of 
this  garden,  as  it  existed  in  1847,  when 
we  saw  it,  we  give  the  plan  as  seen  from 
the  house ;  and  as  we  could  not  procure 
drawings  of  the  splendid  rockwork  which 
surrounds  it,  we  can  only  observe  that  it 
environs  three  sides  of  the  ground,  in- 
terspersed with  the  trees  and  shrubs,  as 
shown  in  the  margin  of  our  plan,  and 
completely  shutting  out  all  other  objects. 
We  have  given  the  ground-plan  as 
well  as  a  perspective  view  of  this  garden, 
to  show  the  difference  in  the  effect  in 
looking  at  a  plan  on  paper,  and  one 
on  the  ground,  when  finally  planted,  as 


well  as  to  show  the  difference  of  shapes 
on  paper  and  shapes  on  ground.  Many, 
we  know,  would  object  to  the  plan  of  a 
fiower-garden  composed  entirely  of  circles, 
as  wanting  in  variel^ ;  but  it  will  be 
found  in  reality  that  a  proper  combina- 
tion of  circles,  if  not  too  large  and  of  too 
tuiform  a  size,  is  productive  of  greater 
variety  than  any  irr^:ular  figures  could 
produce.  Next  to  cii-cles,  ovals  may  bo 
adopted ;  but  squares  and  polygons  should 
be  avoided.  In  size,  circles  ^ould  vary 
from  18  inches  to  10  feet  in  diameter, 
and  be  at  least  3  feet  apart,  and  thrown 
together  in  groups  or  constellations,  as 
the  stars  01*6  in  the  firmament  To  be 
satisfied  that  the  circle,  when  in  oombi- 
natiou  as  above,  is  capable  of  producing 
greater  variety  than  any  other  figure,  the 
oval  not  eicepted,  let  us  consider  that 
this  form  is  always  seen,  from  whatever 
point  it  may  be  viewed,  from  the  side  of 
the  oombination,  and  that,  when  planted 
with  shrubs,  or  filled  with  flowers,  its 
shape  can  never  be  detected  from  a  side 
view.  Size  and  connection  form  the  art, 
therefore,  of  disposing  of  a  modem  garden 
by  the  use  of  circles  alone. 

Nor  is  the  use  of  circular  figures  by 
any  means  a  modem  invention,  in  lay- 
ing out  flower-gardens.  Although  of  late 
veare  strongly  advocat«d  by  the  late  Mr 
Loudon,  he  himself  reminds  us  that  this 
figure  was  chiefly  used  by  Mason  the  poe^ 
in  laying  out  the  flower-garden  at  Nune- 
ham  Coiu^nay,  and  by  Major  Price,  in 
laying  out  the  flower-gardei^  at  Monewell 
House ;  and  we  may  add  to  these  examples 
the  original  grounds  at  Frc^more.  In 
more  recent  times,  circles  and  ovals  have 
been  employed  by  Mr  Welle  in  his  English 
flower^iorden  at  Redleaf,  and  also  at 
Norbiton  House,  Teddmgton  Grove, 
Trent  Park,  and  Bayfordbury,  near  Hertr 
ford.  "  This  lost  place,"  says  Mr  Loudon, 
"  being  the  largest  in  extent,  and  contain- 
ing the  greatest  variety  in  the  diameter 
of  the  circles,  wc  consider  as  a  singularly 
felicitouB  example." 

We  have  already  stated  that  a  garden, 
to  be  laid  out  in  the  true  gardenesque 
style,  should  not  be  upon  a  large  scale,  if 
the  rules  we  have  just  laid  down  are  to 
be  closely  adhered  to.  There  are,  how- 
ever, other  modifications  of  this  style,  by 
which  many  acres  may  be  covered ;  and 
one  of  these  is  the  combination  of  various 
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gardens^each  sufficiently  distinct  in  it- 
self, yet,  taken  together,  producing  a  yeir 
happy  effect ;  and  this  effect  will  be  both 
heightened,  and  the  arrangement  simpli- 
fied, if  the  grounds  present  a  diversified 
sur&ce.  Such  arrangements  are  also,  no 
doubt,  the  best  of  any,  when  the  expense 
of  a  geometrical  garden  is  an  object,  and 
where,  from  local  circumstances,  its  for- 
mation would  be  interrupted,  or  where 
other  causes  (chiefly  the  want  of  archi- 
tectural associations)  would  render  it 
misplaced.  A  judicious  combination  of 
the  following  will  be  effective :  namely, 
a  terrace,  around  (me  or  more  fronts  of 
the  mansion,  laid  out  symmetrically,  or 
in  the  gardenesque  manner,  according  to 
the  style  of  the  house;  beyond  this  a 
lawn,  and  trees  and  shrubs  so  arranged, 
by  judicious  grouping,  &c.,  that  one  or  all 
of  the  following  may  be  laid  out — but  only 
one  of  them  should  be  seen  at  the  same 
time ;  the  American  garden,  in  rather  a 
low,  flat,  and  sheltered  situation,  where 
water  can  be  laid  on  during  the  growiug 
season  of  the  plants ;  a  rosary,  in  a  shel- 
tered place,  yet  fuUy  exposed  to  the  sun ; 
a  herbaceous  garden,  an  anntial  garden,  a 
bulb-garden,  an  aquarium,  a  heath-garden, 
and,  if  the  proprietor  has  a  taste  for 
ciyptogamic  botany,  a  garden  for  ferns 
and  mosses.  Besides  these,  a  spring 
garden  and  a  winter  garden  will  have 
their  attractions. 

Each  of  these  would  be  complete  in 
itself,  and  in  high  perfection  at  various 
seasons  of  the  year.  They  may  be  sepa- 
rated, and  completely  insulated  from  each 
other,  by  a  judicious  disposal  of  shrubby 
lawn  and  walks,  which  in  itself  would 
constitute  the  arboretum.  Mixed  gardens 
seldom  please,  as  they  at  no  time  present 
a  perfect  whole.  Such  subdivisions,  how- 
ever, can  only  be  carried  out  in  extensive 
domains,  particularly  where  the  surface 
is  undulated  or  much  broken.  Such 
may  be  called  the  systematic  arrange- 
ment, and  will  afford  additional  grati- 
fication to  those  partial  to  plants,  and  the 
study  of  them  botanically. 

AfMrican  Garden. — A  garden,  to  de- 
serve this  denomination,  should  consist  of 
trees,  shrubs,  and  herbaceous  plants, 
natives  of  North  America.  As  they  are 
both  numerous  and  interesting,  a  large 
space  will  be  required;  and  idso,  as  so 
many  of  them  are  strong-growing  herba- 


ceous plants  and  low  shrubs,  the  borders 
should  be  decidedly  cut  out  on  tur£ 
Medium -sized  shrubs  should  occupy 
groups  by  themselves,  thinly  mixed  with 
the  lower  class  of  trees,  while  the  more 
curious  or  rare  of  the  latter  should  stand 
singly  on  the  grassy  lawns.  The  smaller 
beds  should  be  entirely  dedicated  to 
herbaceous  and  annual  flowering  plants. 
The  side  screen,  or  surrounding  shrub- 
bery, should  be  entirely  planted  with 
American  trees  and  shrubs ;  while  one  of 
the  principal  walks  should  pass  on  one  side, 
as  i^own  in  fig.  910,  by  which  a  proper 


'^^^, 


fig.  910. 


:'0 


connection  would  be  formed  between 
this  garden  and  the  rest  of  the  grounda^ 
as  well  as  inspection  allowed,  when  the 
grass  might  be  too  damp  to  walk  upon. 

The  raearium,  or  roae-gardm, — In  the 
gardenesque  style  geometric  figures  are 
not  excluded.    We  offer,  tlierefore,  ^g. 
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911  aaarosarium,  on  account  of  its  being 
Bufficientl;  divided  to  bring  tlie  Tiaitor 


close  to  the  object  to  be  viewed,  and  to 
enable  bim  to  reach  the  flowers  without 
going  off  the  walks.  In  this  design  we 
hare  not  attempted  to  show  anything 
productive  of  gudenesque  eflbot^  as  the 
situation  of  the  rosarium  should  be  apart 
irom  the  general  garden  iu  connection 
with  the  house.  Our  reason  for  this 
that  roses  produce  no  striking  effect 
themselves,  unlees  when  thejr  are 
flower,  and  also  that,  to  gi'ow  them 
perfection,  the;  require  cultural  attention 
not  always  in  keeping  with  the  trimness 
of  the  flower-garden.  The  multiplicity 
of  walks,  and  narrowness  of  the  borders, 
in  our  figure,  are  not  only  intended  to 
place  the  flowers  within  the  ea^  reach  of 
the  admirer,  but  also,  where  the  utmost 
neatness  is  attended  to,  and  the  plants 
wrought  on  single  stems  of  various 
heights,  that  the  beds  may  be  covered 
during  summer  with  dwarf-growing  an- 
nuals, and  during  winter  covered  with 
green  moss.  The  stems  of  the  trees,  when 
tall,  should  be  enveloped  iu  moes,  both  for 
appearance,  and  also  to  prevent  too  much 
evaporation  taking  plaoe  in  the  stems  dur- 
ing the  droughts  of  spring  and  summer. 
Those  who  are,  as  it  is  called,  high  in  the 
&ncy,  will  disclaim  covering  the  ground 
with  annuals,  and  maintain  that  it  should 
be  covered  with  rich  manure,  to  feed  the 
roots  and  keep  them  moist  The  utilily 
of  sur&ce  mulching  we  do  not  deny,  but 
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objecttoitonaccountofappearonoe.  The 
annuals  shade  the  roots  during  summer, 
and  an  abundant  supply  of  food  may  tie 
^ven  in  a  liquid  form.  The  bordera  in 
Buch  a  garden  should  be  mode  both  deep 
and  rich,  and  the  walks  should  be  of  gravel, 
edgedwithbox.  Poll  rosea  may  be  planted 
along  both  sides  of  the  surrouuding  walk, 
or  may  be  placed  in  the  large  angular 
borders  and  circular  centra  Shelter  and 
seclusion  might  be  advantageously  ob- 
tained by  covering  the  exterior  walk  all 
round  with  iron  trellis-work,  and  training 
climbing  roses  over  it 

As  a  rosarium  in  the  striot  gardenesque 
style,  the  annexed  example,  fig.  913,  may 
be  given.  It  is  one  of  two  ori^nal  de- 
signs prepared  by  Messrs  M^or  and  Low, 
landscape-gardeners,  of  Knosthorp,  near 
Leeds,  for  Meesrs  Paul's  eioellent  work 
on  roses,  "The  Rose  Garden,"  a  work 
which  every  rose  cultivator  would  do 
well  to  possess.  The  designers  remark  : 
"  We  have  arranged  them  in  the  formal 
st^le,  which  we  decidedly  prefer  to  any 
other.  In  grounds  aufBciently  extensive 
for  the  introduction  of  various  scenes, 
the  rosarium  is  one  calculated  to  produce 
considerable  interest ;  and,  being  formal 
and  a  separate  scene,  it  is  necessary  that 
it  should  be  masked  out  from  the  gene- 
ral pleasure-ground  by  shnibs  and  low 
ornamental  trees,  blending  with  the  ad- 
joining ground  in  the  natural  or  English 
Btylft"  It  will  be  observed,  by  a  glance 
at  our  figure,  that  the  longest  central 
walk,  from  a  to  b,  ia  furnished  with  an 
arcade  of  trellis-work,  and  this  arcade  is 
for  "exhibitJDg  dimbing  roses,  which,  we 
need  not  say,  will  produce  a  very  im- 
posing effect  It  should  be  formed  of 
latticed  pilasters  12  inches  wide,  and 
about  G  feet  high  to  the  spring  of  the 
arches,  each  pilaster  having  four  uprights 
l^inch  square,  placed  two  and  two,  an 
inch  apart,  with  halls  between  them  at  pro- 
per distances,  and  fitted  up  in  the  middle 
with  lattice-work,  showing  five-eighths  of 
an  inch  in  front  The  openings  between 
the  pilasters  may  be  from  i  U>  5  leet, 
according  to  the  height  The  arch  over 
the  walk  must  be  of  lattice- vork.  Some 
of  the  round  beds  may  be  of  basket-work 
12  or  15  inches  deep,  especially  those 
shown  with  a  varied  outline.  In  order 
to  make  the  rosarium  as  interesting  as 
possible,  the  beds  might  be  planted  with 
4  p 
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patches  of  early  flowering  bulbs  to  pre-    bulbs,  after  flowering,  might  be  lifted,  and 
cede  the  general  bloom  of  roses,  which    their  places  supplied  with  different  kinds 

Fig.  912. 


of  annuals,  to  succeed  the  general  bloom 
of  roses,  so  that  there  would  be,  first  a 
show  of  early  bulbous  flowers,  then  the 
grand  display  of  roses,  and  lastly,  the 
&0W  of  annuals.'*  This  arrangement  is 
very  much  to  our  mind.  The  walks,  in 
this  design^  are  of  gravel,  the  body  of 
the  garden  of  grass,  with  standard  roses 
planted  in  lines,  and  various  beds  cut  out 
on  the  turf,  in  which  the  dwarf  varieties 
are  placed;  beyond  this  turf,  indicated 
by  iiie  curved  lines,  the  ground  is  dug, 
and  the  roses  planted  in  the  dotting 
manner.  At  each  end  of  the  cross  walk, 
at  c  c,  are  covered  seats.  Rosariums, 
when  made  to  form  a  part  of  an  extensive 
garden,  should  be  shut  out  from  the 
other  parts  of  the  grounds,  and  this  can 
seldom  be  eflectually  done  without  em- 
ploying evergreens ;  but  these  should  be 
made  so  as  to  form  the  back-ground, 
while  that  much  neglected  section,  Scotch 
roses,  should  form  the  front 

On  the  formation  of  the  rosarium,  Mr 
W.  Paul,  in  his  interesting  work  on  this 
charming  tribe  of  plants,  "  The  Rose 
Garden,"  observes :  "  In  the  formation  of 
the  rosarium,  it  appears  to  us  that  the 
simpler  the  forms  of  the  beds  the  better. 
The  plants  of  which  it  is  composed  are, 
for  the  most  part,  budded  on  stems  and 


decidedly  artificial  objects;  and  parallelo- 
grams, squares,  ovals,  circles,  and  other 
regular  figures,  are  in  perfect  harmony 
with  the  character  of  the  plantai,  admit 
of  the  most  perfect  arrangement,  and 
display  the  roses  to  greatest  perfec- 
tion." The  rosarium  is  not  planted  for 
effect,  like  most  other  flower-gardens ;  it 
may  be  said  to  be  more  for  culture  than 
for  efiective  display.  No  doubts  duriiig 
the  season  of  bloom,  the  general  efiect  is 
pleasing  when  viewed  as  a  whole,  but, 
like  oUier  departments  in  floriculture, 
the  true  beauties  are  sought  in  indivi- 
dual flowers,  therefore  the  nearer  these 
can  be  brought  to  the  eye  the  better. 
The  far-famed  rose-garden  of  the  Luzem> 
bourg  at  Paris,  under  the  direction  of 
Monsieur  Hardy,  is  laid  out  in  parallel 
longitudinal  beds,  each  7  feet  wide,  and 
the  roses  are  planted  in  rows,  two  to  each 
bed — a  standard  and  a  dwarf  of  the  same 
variety — 3  feet  apart  from  each  other,  so 
that  each  standard  has  a  dwarf  behind  it 
There  are  several  rosariums  in  that  esta- 
blishment ;  the  one  in  which  the  above 
order  of  planting  is  followed,  appears  to 
have  no  r^;ard  paid  to  keeping  the  vari- 
ous groups  or  sections  of  sorts  distinct 
Anotiier  garden,  however,  is  planted 
wholly  with  autumnals,  and  a  third  with 
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the  TariouE  groups  of  summer  rosea,  with  natural  or  artificial  edgings.  Thia 
Where  large  ooUeotiona  are  cultivated,  ia,  however,  a  matter  of  taste,  excepting 
no  doubt  the  grouping  system  should  be  in  so  &r  as  walks  of  gravel  are  more  cam- 
followed  ;  and  some  prefer  the  walks  fortable  to  walk  upon  iu  damp  weather, 
between  to  be  of  gran,  as  harmoniBing  In  fig.  913  another  rosarium  or  rose- 
better  with  the  plants  tiian  gravel  walks  garden  is  exhibited,  sunk  5  feet  under  the 

Hg.  B13. 


level  of  the  aurroundii^  lawns,  a  a  are 
the  entrances,  the  descent  being  by  stone 
steps  from  the  lawn  above  to  the  gravel 
walk  below,  which  surrounds  the  whole. 
The  beds,  in  which  dwarf  roses  only  are 
planted,  are  out  out  on  tort  surrounded 
and  connected  by  a  gravel  walk,  along  one 
side  of  which  standexd  rosea  are  arranged 
at  equal  distances,  while,  along  the  ellipti- 
cal line,  climbing  roses  are  trained  to  cast- 
iron  pillars  connected  together  by  a  light 
chain,  to  which  the  branches  of  roses  are 
trained,  forming  a  continuous  line  of 
festoons  all  round.  Two  standard  rosea 
occupy  the  grass  figures  at  each  end, 
while  two  others  connect  these  Bgurea 
with  the  circles  next  to  them.  In  the  four 
coiners  of  this  rosarium  are  placed  vases 
upon  corresponding  pedestals ;  but  these 
might  be  substituted  by  strong-growing 
roses  trained  in  the  pyramidal  form. 

T^e  /tmery  and  muAMn'um. — A  garden 
for  the  cultivation  of  ferns  and  mosses  is 
not  often  met  with  ;  examples,  however, 
do  exist  Many  ladies  now  bestow  great 
attention  on  their  cultivation,  more  espe- 
cially the  fbrmer ;  and  so  great  has  a 
taste  for  them  now  become,  that  one 


commercial  cultivator,  Mr  Stark,  of  the 
Edge  Hill  noiBeries,  Edinbuigt^  culti- 
vates them  for  sale.  Several  gtu^eners 
around  Edinburgh  have  also  for  years 
cultivated  collections  of  mosses  with  great 
success,  Mr  Yeitch  of  Amiston  having 
several  hundred  species  cultivated  in  pots 
after  the  manner  of  Alpine  plants.  The 
aituation  for  such  a  garden,  it  is  perhaps 
needless  to  state,  should  be  warm,  moist, 
and  shaded.  The  style  of  garden  ^ould 
be  long  and  narrow,  and  if  on  the  side 
or  the  bottom  of  a  moist  dingle  or  deep 
ravine,  so  much  the  better.  To  give  it 
the  appearance  of  culture,  and  so  place 
it  within  the  bounds  of  the  gardeneaque, 
the  ground  should  be  levelled  and  turfed, 
the  figuree  cut  out  on  it,  and  elevated  or 
depre^ed  according  to  tjie  nature  of  the 
plants  to  be  set  in  or  on  them — some 
ferns,  for  example,  preferring  a  lather 
dry  situation,  whilst  otheis  require  one 
that  is  much  more  moist  The  beds 
should  be  covered  with  atones  in  as  irre- 
gular a  manner  as  possible,  and  between 
and  on  those  masses  the  plants  should  be 
set  The  mosses,  many  of  them  by  no 
means  of  difficult   culture,  should   be 
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planted  between  them,  and  so,  in  fact, 
cover,  the  ground.  We  would,  however, 
prefer  to  have  each  species  in  a  flower- 
pot, plunged  to  the  rim ;  for  without  this 
separation  the  stronger  kinds  would  over- 
run the  weaker,  and  often  the  more  rare 
species.  If  the  situation  be  shaded,  and  yet 
not  moist)  the  latter  effect  can  be  readily 
remedied  by  bringing  water  in  pipes,  and 
so  disposing  of  them  that  they  may  form 
little  fountains,  or  be  perforated  along 
their  sides,  and  so  give  out  a  sufficient  sup- 
ply to  the  majBses  on  which  the  plants  grow, 
and  from  them  to  the  ground  and  lower 
parts,  which  require  the  most ;  but  that 
saturation  or  overflow  may  not  take  place, 
provision  can  readily  be  made  to  allow  the 
superfluous  water  to  pass  off  in  a  drain. 

This  garden  would  be,  perhaps,  more 
appropriately  placed  in  one  in  the  strict 
picturesque  style ;  but  if  the  owner  of  a  gar- 
den in  the  gardenesque  desire  such,  there 
is  no  reafion  why  he  should  not  have  it 

Many  of  the  more  rare  and  most 
minute  of  both  sections  can  scarcely  be 
cultivated  in  the  open  air.  This,  we 
believe,  does  not  arise  so  much  from  ch- 
.  mate  as  from  their  inability  to  stand  the 
effects  of  the  same  amount  of  air  that 
other  plants  so  much  require.  These, 
therefore,  should  be  cultivated  in  pots, 
and  placed  under  a  glass  frame  set  in  a 
shady  quiet  spot ;  nor  will  such  a  frame, 
partially  hid  by  rockwork,  be  at  all  out 
of  place  in  such  a  garden. 

In  the  picturesque  style  many  eligible 
situations  will  present  themselves  natu- 
raUy,  where  such  plants  may  be  culti- 
vated with  much  less  attention  and 
greater  success. 

The  foifOer  garden, — ^The  principal  advan- 
tages to  be  aimed  at  from  a  winter  garden 
in  the  open  air  of  our  climate  are  the 
maximum  of  shelter,  with  great  extent  of 
walks,  these  being  so  disposed  that  a  re- 
turn to  the  point  of  starting  from  may 
occur  at  short  distances  apart;  that  every 
shrub  and  plant  that  flowers  from.  October 
till  the  end  of  March  may  be  congregated ; 
that,  as  there  is  a  great  want  of  flowering 
plants  during  that  period,  evergreens  be 
abundantly  planted ;  and  those  having 
curious  or  variegated  leaves  be  added, 
with  a  view  to  render  the  garden  as 
attractive,  and  at  the  same  time  as  com- 
fortable, as  possible.  Still  farther  to  carry 
out  these  views,  as  the  means  used  for 


producing  shelter  would  have  some  ten- 
dency to  keep  the  walks  rather  damp, 
from  want  of  a  full  circulation  of  air,  we 
would  propose  to  render  them  thoroughly 
dry  by  imder-drainage,  and  a  sufficiency 
of  broken  stones,  or  rough-sifted  gravel, 
and  over  that  a  thin  coat  of  small  sea  or 
river  graveL  These,  although  they  do  not 
bind  into  a  hard  surface,  admit  of  the 
rain  passing  through,  and  leaving  the 
sur&ce  at  all  times  dry  to  walk  upon. 

Were  it  not  for  the  colour,  ooal-ashes, 
finely  sifted,  make  the  driest  and  best  of 
all  walks  for  such  situations.  The  ashes 
from  some  steam-engines  are  exceUent  for 
this  purpose,  as  they  are  often  to  be  had 
of  a  reddish  as  well  as  of  a  cream-colour, 
depending  on  the  nature  of  the  coal  used. 
In  default  of  either  of  these,  pitching  the 
walks  with  small  pebbles,  not  more  than 
2  inches  in  diameter,  set  in  prepared  day, 
will  make  a  dry  and  comfortable  winter 
walk. 

In  such  a  garden  the  walks  should  not 
be  too  narrow,  nor  should  the  trees  and 
shrubs  be  planted  too  close.  If  th^  are 
so,  the  person  who  goes  into  them  to  be 
fr^  from  the  sun  is  choked  for  want  of 
air ;  and  the  same  closeness  occasions  a 
perpetual  dampness,  and  an  atmosphere 
highly  charged  with  malaria.  Everything 
in  them  is  gloomy  and  disagreeable,  more 
the  abode  of  melancholy  than  of  cheerful- 
ness. Instead  of  this,  we  ought  to  have  a 
kind  of  retired  pleasure  in  such  a  garden; 
for  solitude,  shade,  shelter,  or  retirement 
need  have  no  connection  with  savage 
darkness,  or  a  dreary  waUed-above  or 
hedg^d-in  passage.  If  the  walks  be  ser- 
pentine, let  them  not  be  too  much  curved, 
twisted,  and,  narrow ; — on  the  contrary, 
let  them  be  of  a  respectable  breaddi,  so 
that  we  shall  be  able  to  walk  in  them 
with  pleasure.  The  trees  will  not  then 
close  so  completely  at  top  as  to  shut  out 
air,  while  they  will  still  give  a  sufficient 
shade  from  the  sun,  and  shelter  from  the 
piercing  blast :  we  shall  also  have  at  the 
same  time  freedom,  ease,  and  elegance. 

Alcoves,  temples,  or  places  of  shelter 
and  rest,  should  be  placed  at  convenient 
distances,  but  alwajrs  fully  exposed  to  the 
sun  on  one  side,  for  winter  enjoymfflit, 
and  to  the  opposite  aspect  also,  for  the 
heat  of  summer.  The  borders  should 
be  planted  with  evergreens,  introducing 
laurustinus  abundantly  on  account  of  its 
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flowers.  Foim  all  the  borders  curvilinear, 
and  make  them  narrow,  so  that  both 
surfaces  may  be  equally  seen.  It  will 
be  bad  management  if  they  assume  the 
appearance  of  hedge&  Hollies,  pines, 
cypresses,  red  cedars,  arborvitaes,  <fec., 
i^ould  occupy  the  centre,  filling  in  with 
Portugal  and  common  laurel,  junipers, 
aucubias,  rhododendrons,  &c.  Along  the 
margins  of  the  walks,  but  not  as  edgings, 
which  latter  should  be  of  larger  pebbles 
than  those  used  for  the  walk — say  6  inches 
in  diameter — should  be  planted  snow- 
drops, crocuses,  winter  aconite,  Christmas 
rose,  primroses,  and  all  such  plants  as 
flower  at  this  particular  season.  The 
general  shelter  of  the  whole  garden,  and, 
in  addition,  that  of  the  branches  of  the 
trees  and  shrubs  above  them,  will  greatly 
protect  them  from  the  frost 

In  planting  such  a  garden,  although 
shelter  is  a  lading  object,  still  the  trees 
and  shrubs  should  not  be  placed  too  dose 
together,  but  each  be  allowed  to  develop 
its  own  true  character.  The  pines  and 
hollies  wiU  elevate  their  heads  above  their 
more  humble  neighbours,  and,  with  the 
C3rpre8s,  Irish  yew,  and  red  cedar,  break 
up  the  uniformity  of  outline  the  laurel 
is  apt  to  assume.  The  box,  juniper,  and 
laumstinus  may  be  planted  in  groups  of 
from  six  to  twenty  plants  in  eaich.  The 
common  whin.  Rhododendron  dauricun, 
atro-virens,  Rhododendron  hirsutum  and 
ferrugineum,  should  also  be  grouped  in  the 
same  manner ;  whilst  Juniperus  prostrata, 
Arbutus  uva-ursa,  Gaultberia  Shallon,  &c., 
may  cover  the  ground,  in  irregular  groups, 
at  a  still  lower  height ;  while  the  remain- 
ing surfiM!e  should  be  covered  with  Erica 
camea,  herbacea,  and  the  varieties  of 
Yinca  minor. 

In  such  a  garden  as  we  have  described, 
it  will  sufficiently  appear  that  eflect  is 
sacrificed  to  comfort,  the  latter  being  the 
object  sought  for. 

The  Mb  ^j/ardm, — ^The  majority  of  bulb- 
ous hardy  plants  being  spring-flowering, 
it  is  necessary  that  a  dry,  warm,  sheltered 
spot  be  chosen  for  them.  In  regard  to 
arrangement,  nothing  is  better  than  nar- 
row longitudinal  beds,  to  fiicilitate  the 
operation  of  covering,  by  means  of  glass 
or  canvass  awnings,  during  the  frosty 
nights  of  spring.  In  the  beds  dedicated 
to  hyacinths,  tulips,  &c.,  neat  and  suffi- 
ciently substantial  iron  frtunework  should 


be  erected,  for  supplying  whatever  cover- 
ing of  a  flexible  nature  may  be  applied. 

The  annual  flower-garden,  like  the  her- 
baceous flower-garden,  should  occupy  a 
situation  moderately  sheltered,  but  fiUly 
exposed  to  the  sun.  The  approach  to  it, 
for  reasons  already  given,  should  be  from. 
the  south  side,  so  that  the  flowers  may  be 
seen  to  the  greatest  advantage.  Annuals 
of  themselves  will  produce,  during  their 
season  of  flowering,  a  most  brilliant  eflect; 
but  after  autumn,  the  whole  becomes  an 
uninteresting  spot  Here  is  one  reason 
why  gardens  for  difierent  descriptions  of 
plants  should  be  kept  apart;  for  in  no 
case  are  they  interesting  throughout  the 
year ;  and  at  the  seasons  of  interest  only 
should  they  be  visited,  with  the  expecta- 
tion of  deriving  satisfaction  from  them. 

ne  herbaceous  plant  garden, — A  general 
collection  of  herbaceous  plants,  imless  for 
botanical  study,  seldom  produces  a  very 
pleasing  aspect  It  is  better,  therefore,  to 
limit  t^e  number  of  species  to  such  as 
flower  fr'eely,  and  produce  eflect  by  their 
colours  or  habits;  nor  should  botanical 
arrangement  be  attempted,  imless  the  col- 
lection is  formed  for  thiat  especial  purpose* 
Single  specimens  should  be  avoided,  and 
all  deemed  worthy  of  culture  grown  in 
masses,  according  to  the  space  and  de- 
scription of  plant  The  figure  given,  (fig. 
914,)  although  of  symmetrical  form,  is  as 
admissible  into  grounds  in  the  garden- 
esque  style,  as  it  is  convenient  for  &e  pur- 
poses of  culture.  Our  figure  is  divided  into 
52  parts  of  unequal-sized  circles,  thus 
giving  accommodation  to  51  genera  of 
plants,  which  will  comprise  about  as  many 
as  are  truly  valuable  for  such  a  purpose ; 
and  as  each  compartment  is  capable  of 
holding  from  10  to  50  plants,  the  whole 
will  contain  about  1500  species,  which 
will  embrace  the  majority  of  herbaceous 
hardy  plants  really  worth  cultivating  for 
their  flowers.  The  following  list  of  genera 
will  better  explain  our  views,  and  may  be 
added  to,  or  altered,  to  suit  the  taste  of 
the  planter: — 1.  Campanula;  2.  Phlox; 
3.  Aster ;  4.  Delphinium ;  5.  Aconitum  ; 
6.  Penstemon;  7.  Helleborus;  8.  Al- 
strsemeria;  9.  Anemone;  10.  Aquile- 
gia ;  11.  Oheiranthus ;  1 2.  Dodecaiheon ; 
13.  Dracocephalum ;  14.  Erigeron;  15. 
Gentiana;  16.  Hemerocalus  and  Funkia ; 
17.  Iberis ;  18.  Latbyrus ;  19.  Liatris; 
20.  Lupiuus;  21.  Monarda;  22,  Paeonia; 
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23.  Potentilla ;  24.  Primula ;  25.  Ranim-    to  cut  off  the  flower-stalk,  to  prevent  in- 
culufl ;  26.  Salvia ;  27.  Sazifraga ;  28.  Se-     termixture  by  that  means. 

Ths  hardy  heath  gar- 
den.—  A  collection  of 
hardy  Ericeee  forms  of 
itself  a  very  interesting 
detached  garden  at  all 
seasons  of  the  year.  The 
same  necessity  does  not 
occur  here  of  enclosing 
within  a  proper  bound- 
ary of  trees  or  shrubs 
as  in  the  case  of  the 
rosarium,  for  the  heaths 
are  at  all  times  suffi- 
ciently ornamental  in 
themselves  to  claim  a 
?  place,  and  that  a  promi- 
nent one  too,  on  the 
lawn,  in  the  gardenesque 
style  of  grounds.  The 
most  perfect  specimen  of 
such  a  garden  we  have 
seen,  and  it  is  perhaps 
the  best  example  in  Eu- 
rope, is  that  at  Wobum 
Abbey.  It  occupies  an 
irregular  triangular  lawn 
in  front  of  &ie  exotic 
heathery,   and    in    this 

' !  lawn  the  beds  are  laid 

out  somewhat  in  the 
geometric  style.  '^  E^h  species  or  va- 
riety is  confined  to  separate  beds,  which 
are  all  edged  with  Galluna  vulgaris  and 
Erica  tetralix,  and  so  disposed  that  the 
tallest-growing  kinds  are  arranged  towards 
the  centre'of  fiie  parterre,  while  the  whole 
are  so  intermixed,  in  point  of  colour,  as 
to  produce  the  most  lively  contrast  pos- 
sible. It  hence  becomes  an  interesting 
spot  at  all  seasons  of  the  year,  as  there 
are  always  some  of  the  sorts  expanding 
their  beautiful  blossoms.  During  the 
summer  months,  many  of  the  duplicates 
from  the  heath-house  are  turned  out  of 
their  pots  and  planted  in  this  compart- 
ment, where  they  generally  flower,  grow 
vigorously,  and  form  themselves  into 
handsome  bushy  plants." — FoRBBsin^or- 
tus  Wobumensis, 

Such  figures  as  the  following  are  ap- 
propriate either  for  small  flower-gardens 
of  themselves,  or  for  detached  ones  in 
grounds  of  great  extent 

Fig.  915  is  exemplified  in  the  flower- 
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dum ;  29.  Silene;  30.  Spirsea;  31.  Statice ; 
32.  Uvularia ;  33.  Iris ;  34.  Chelone ;  35. 
Armeria ;  36.  Lythrum  ;  37.  Astragalus  ; 
38.  Euphorbia ;  39.  Helonias ;  40.  Alys- 
sum;  41.  Lychnis;  42.  Asclepias;  43. 
Goronella ;  44.  Acanthus  ;  45.  Fraxinella; 
46.  Achillea;  47.  Orobus;  48.  Yucca; 
49.  Scabiosa ;  50.  Dianthus ;  51.  iEno- 
thera. 

The  prass  garden, — ^the  natural  order 
Graminese  form  a  very  interesting  garden, 
but  must,  at  the  same  time,  be  considered 
as  pertaining  more  to  botanical  science 
than  to  garden  display.  They,  however, 
claim  our  attention  as  being  so  intimately 
connected  with  the  useful  arts  and  the 
food  of  man.  Each  species  should  be 
grown  in  a  flower-pot  in  proportion  to 
its  size,  or  planted  in  patches  divided  from 
each  other  by  brickwork  9  or  more  inches 
square,  or  by  enclosing  them  with  slate 
or  stone  pavement,  to  prevent  intermix- 
ture by  their  roots.  As  most  grasses  seed 
abundantly,  it  will  be  necessary,  at  the 
season  the  seeds  are  beginning  to  ripen, 
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and  is  cut  out  on  grass,  and  admirably 
adapted  for  planting  out  in  the  massing 


Fig.  916. 
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style.  The  beds  are  not  too  large  to  be 
each  occupied  with  a  distinct  colour ;  and 
when  planted  in  this  way  the  effect  has 
been  satisfactory. 

Irregular  parterres  are  chiefly  adapted 
to  the  gardenesque  style,  and,  when  laid 
out  on  grass,  are  calculated  for  level  or 
undulating  surfaces.  When  large,  and 
the  ground  very  much  distorted,  the  beds 
may  be  elevated  several  feet  at  their 
centres  above  the  grass-level,  and  so 
form,  as  it  were,  natural  labyrinths,  with- 
out the  formality  of  geometrical  ones. 
They  may  also  be  planted  with  shrubs  in 
the  centres,  the  masses  graduating  down- 
wards with  very  dwarf  shrubs,  and  ter- 
minating at  the  edges  of  the  bordera  with 
dwarf  annuals  or  verbenas,  and  similar 
procumbent  plants.  Again,  upon  a  small 
scale,  and  on  a  level  suiface,  they  may  be 
planted  in  the  grouping  manner  with 
plants  similar  to  those  recommended  for 
geometrical  parterres. 

In  fig.  916,  as  the  beds  towards  the 
centre  are  small,  so  should  also  the  plants 

Fig.  916. 


This  figure  is  best  cut  out  on  grass,  and, 
if  surrounded  with  a  mass  of  i£rubs,  the 

outline  of  which  runs  nearly 
parallel  with  the  outer  edge 
of  the  figure,  and  at  a  pro- 
per distance  firom  it,  the 
P^^^     effect  will  be  good.     The 
^     J    ^^^  figures  here  terminate  too 
r\  yi         abruptly,  for  which  reason 

,/\l  Q  ^         we  have  copied  it  from  "The 


Gardeners'    Magazine,**    in 
order  to  point  out  a  very 
prevailing  error. 

Fig.  917  is  exemplified  in  the  beauti- 
ful and  well-managed  flower-garden  of 
Earl^  Brownlow,  at  Belton  House,  Lin- 
Fig.  917. 


be ;  and  hence  this  figure  is  calculated  for 
a  piece  of  ground  hollow  in  the  middle. 


colnshire.  It  is  there,  upon  a  large  scale, 
cut  out  on  the  lawn,  and  richly  planted 
with  the  usual  flower-garden  plants, 
amongst  which  the  dahlia  and  holyhock 
predominate,  the  latter  in  the  centre  of 
the  beds,  and  the  former  nearer  to  the 
front,  forming,  as  it  were,  the  reserve 
oaks  in  the  forest ;  while  the  underwood 
is  admirably  imitated  by  immense  masses 
of  petunias,  salvias,  larkispurs,  and  similar 
plants,  the  whole  feathering  down  to  the 
well-kept  lawn  with  verbenas,  and  simi- 
lar procumbent  plants.  This  figure,  as 
well  as  a  great  portion  of  the  garden 
to  which  we  have  alluded,  is  planted  in 
the  mixed  style  \  but,  on  account  of  the 
exceedingly  high  keeping  of  the  lawns  and 
borders,  and  the  judicious  arrangement 
as  to  heights  and  colour  in  the  masses, 
the  whole  produced  on  our  mind  more 
pleasing  emotions  than  we  ever  recollect 
to  have  experienced  in  any  other  garden 
of  the  same  kind. 

Figs.  918  and  919  are  figures  properly 
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geometrical,  but  quite  admiBEdble  into  the 
gardenesque  style,  more  especially  near 
tlie  house,  and  upon    the  grass  lawn. 


oxoxo 


Their  size  may  be  regulated  by  circum- 
stances ;  but,  if  upon  a  large  scale,  shrubs 
should  be  partly  introduced,  and  on  a 


small  scale,  the  bedding-out  principle  of 
planting  followed. 

Figs.  126, 127, 128, 129  are  all  adapted 
to  this  style,  and  may  be  used  as  wholes 
in  small  gardens,  or  as  centre-pieces  for 
larger  compositions  in  gardens  of  the 
largest  siza  In  fig.  920,  the  beds  might 
be  planted  as  indicated  by  the  figures 
a  b  and  e,  which  represent  the  three 
primary  colours,  yellow,  scarlet,  and  blu& 
The  scarlet  is  placed  in  the  centiv,  being 
the  most  intense,  while  the  blue  is  placed 
next  the  edge,  which  is  supposed  to  be 


Fig.  921. 
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surrounded  with  gross.      And,  for  the    lasts  from  the  end  of  June  till  the  begin- 
same  reasons,  fig.   923  is  similarly  ar-    ning  of  November.      Fig.  925  is  a  modi- 


Fig.  923. 


ranged,  with  the  addition  of  d  and  e, 
the  representations  of  rose  colour  and 
white,  which,  being  light  colours,  shade 
off  better  towards  the  extremity  of  the 
piece. 

We  have  remarked  in  the  geometrical 
style,  that  long  narrow  borders  are  the 
most  difficult  to  find  appropriate  figures 
for;  such  also  frequently  occur  in  the 
gardenesque ;  and  when  used  as  mai^ginal 
borders,  either  on  grass  or  gravel,  they 
have  a  very  good  effect      Fig.   924  is 

Fig.  024. 


exemplified  in  the  gardens  at  Dalkeith, 
separating  a  grass  lawn  from  the  gravel 
walk,  and  extending  about  300  feet  in 
length.  The  centre  circular  bed  is  planted 
witi^  Calceolaria  amplexicaule  —  colour 
yellow ;  it  is  p^ged  down  so  as  to  be 
about  a  foot  in  height  The  scroll  figure 
between  the  gravel  walks  is  sown  with 
Nemophila  insignis — colour  light  blue, 
height  4  inches.  The  Vandyke  figures 
on  each  side  are  planted  wiUi  Verbena 
melindres^  Tweediana  grandiflora — colour 
bright  scarlet,  height  3  inches.  The 
whole  is  in  bloom  at  the  same  time,  and 
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Fig.  925. 


fication  of  the  last,  and  should  be  planted 
in  the  same  way.     Fig.  926  is  adapted  for 

Fig.  926. 
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either  the  geometrical  or  gardenesque 
styles,  and,  if  planted  with  the  same 
tlungs  as  the  last  are,  has  also  a  good 
effect  The  figures  indicate  the  colours : 
viz.,  4  5  6 — ^yellow,  scarlet^  blue  ;  and  2 
the  gravel  walks. 

Two  long  borders,  each  624  feet  in 
length,  with  a  broad  gravel  walk  between 
them,  exist  in  front  of  the  kitchen-garden 
at  Trentham,  and  form  one  of  tJie  en- 
trances to  the  beautifully  laid  out  flower- 
garden  extending  onwards  towards  the 
house.  These  are  admirably  managed  by 
Mr  Fleming,  and  are  each  planted  with 
three  continuous  lines  of  colour,  extend- 
ing from  end  to  end.  The  line  next  the 
walk  on  both  sides  is  sown  with  Nemophila 
insignis,  blue.  The  second  is  planted 
with  Calceolaria  rugosa,  yellow  ;  and  the 
third  with  scarlet  geranium.  The  whole 
flowering  at  the  same  time  has  a  very  im- 
posing effect)  planted  thus  with  the  three 
primary  colours,  which  harmonise  agree- 
ably together.  By  this  arrangement^  the 
whole  remains  long  perfect  and  unbroken ; 
whereas,  if  planted  in  beds,  as  is  usually 
done,  and  with  a  great  variety  of  colours 
and  forms,  blanks  would  occur,  as  some  of 
the  species  go  out  of  flower  sooner  than 
others ;  and  no  care  on  the  part  of  the 
cultivator  could  bring  about  so  complete 
a  unison  of  plants,  if  discordant  colours 
and  forms  were  employed. 

4q 
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§  2.— FOUNTAINS  AND  VASES.  not  to  art ;  and  also  becaiue  Uie;  an  as- 

Booiated  with  water,  amphibious  animab, 

These  are  to  be  conndered  as  part  of  and  aqustto  plants.  The  celebrated  iron- 
the  deoorationa  in  this  etyle ;  and  al-  works  of  Mons.  Andre,  of  Paris,  funiiahed 
though  not  so  abundantly  used,  nor  upon  the  example  ;  and  although  ita  noTd^ 
a  scale  of  such  magnitude  as  in  the  geo-  and  want  of  precedent  as  a  garden  oroa- 
metric,  still  their  admission  adds  greatly  ment  in  this  country  may  raise  grave  ob- 
to  the  interest  of  the  scene.  In  style  they  jections  to  it  in  the  minds  of  some,  still  we 
may  be  less  architectural ;  but,  on  the  are  of  those  who  think  that  there  is  room 
other  hand,  they  should  not  be  puerile  or  for  vast  improvement  in  such  deoontions, 
childish.  The  Wl  balanced  on  a  jet  of  and  on  such  grounds  introduce  the  an- 
water— the  metallic  tree,  from  the  leaves  nexed  fig.  927,  to  the  notice  of  garden 
of  which  drops  of  water  are  perpetually  artist^  and  to  eur  readers  in  general 
oosing — the    hidden    springs    and  wires 

placed  under  walks,  which,  when  trodden  Fig.  937. 

upon,  deluge  the  unconscious  paaaer-by 
with  a  shower  of  water,  are  all  equally  con- 
temptible, and  unfittingfor  the  present  age. 
The  musical  fountains  described  by  a  ro- 
mantio  traveller,  as  said  to  have  existed  in 
the  gardens  of  the  ancient  Moors,  if  the  art 
of  constructing  them  were  known,  might 
be  admisuble  in  this  style,  and  so  please 
the  senses  both  of  hearing  and  seeing  at 
the  same  time. 

"  Nothing,  in  my  opinion,"  says  the  lat» 
Sir  Thomas  Dick  Lauder,  "  can  be  more 
beautiiul  than  a  weU-arranged  fountain — ' 
nothing  can  produce  a  happier  e^ot,  in 
what  I  would  call  the  home  garden,  than 
an  architectural  jet  d'tau,  the  aymmetrjc 
of  whtoh,  and  the  sparkUng  effects  of  its 
ascending  column,  are  calculated  to  har- 
monise so  weU  with  the  various  features 
of  the  house  and  its  accompaniments. 
Then  what  can  be  more  soothing  than 
the  gentle  murmur  of  its  falling  waters, 
heard  only  when  everything  else  in  nature 
is  silent,  as  if  it  were  the  voice  of  the 

genii  of  the  fairy  ground  in  which  it  is    The  chief  sulnect  in  the  composition  is  a 
placed."  crocodile  holding  a  fish  in  his  mouth ; 

The  specimens  of  art  exhibited  in  the  the  mouth  of  which  latter  servea  for  the 
Industrial  Palace  presented  many  new  top  jet  of  the  fountain.  Beneath  this  is 
forms,  suggesting  to  us  new  ideas.  In  an  otter  to  the  right,  a  tortoise  to  the 
few  departments  in  the  Exhibition  has  left,  and  a  large  &og  at  the  third  angle, 
a  greater  nnmber  of  subjects,  which  come  From  the  mouths  of  these  animals  the 
within  the  limits  of  garden  decoration,  jets  of  water  are  intended  t«  riac^  and 
been  presented  to  us  than  in  that  of  tbey  are  surrounded  by  the  water  lily, 
castings  in  iron  and  other  metals,  and  floating  reeds,  and  bending  ruehea  The 
mouldings  in  day  of  various  deecriptiona.  whole  group  should  be  placed  on  a  rock 
Amongst  the  former  of  theee,  we  may  occupying  the  centre  of  a  spadous  metal- 
rank  fountains,  one  of  which  we  have  lie  iMsin.  Sudi  fountains  are  &r  mote  in 
chosen,  as  we  believe  it  associates  better  keeping  with  piotuteoque  scenery  than  the 
with  natural  landscape  than  many  strictly  convolvulus,  the  jet  tnlanoing  a  ball,  and 
artistic  subjects  hitherto  employed.  We  a  variety  of  others  which  are  ontngcs 
think  so,  because  in  the  composition  the  upon  both  nature  and  art 
objects  represented  belong  to  nature,  and        Vases  and  all  aoulptnnJ  < 


FOUNTAINS  AND  VASES. 


ou^t  to  be  used  Bparinglr  in  thorc  parts 
of  the  grounds  liiat  are  diAtaat  &om  the 
mansioD ;  this  applies  to  gardens,  in  all 
styles,  but  more  eepeciallj  to  those  in  the 
gardenesque.  In  the  picturesque  they  are 
next  to  inadmissible.  But  in  this  style, 
when  mixed  up  with  groups  of  flowers  and 
shrubs,  they  have  the  efleot  of  partially  di- 
vidiog  the  attention  of  the  observer,  and 
directing  it,  as  it  were,  at  the  same  time 
to  the  works  of  nature  and  of  art  As 
the  mind,  however,  becomes  distracted 
when  objects  of  so  disaimilar  a  description 
are  brought  to  bear  upon  it,  and  as  the 
formershould  predominate  overthe  latter 
in  such  situatiouB,  the  latter  should  always 
be  subordinate  to  the  former,  and  be 
kept  nearer  to  the  house,  buildings,  or 
other  artiatio  objects,  with  which  only 
they  can  be  said  to  be  in  asBociation  or 
connection. 

The  vaae  or  flower-basket,  represent- 
ed by  the  annexed  sketoh,  is  one  of  seve- 
ral we  observed 
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one  piece,  and  the  top  ( 
other,  and  is  screwed  off 
may  be  put  under  cover  during  winter, 
the  plants  in  them  forwarded  in  spring  in 
frames  or  pits,  so  ss  to  be  ready  to  put 
upon  the  pedestals  as  soon  as  the  weather 
will  permit,  thereby  enabling  the  owner 
to  decorate  his  gu^n  at  once.  From 
the  specimen  given  it  will  readily  be  seen 
that  any  plain  srcbitectursl  form  may 
be  given  them,  so  that  they  may  form 
harmonious  combinations  even  in  highly 
artificial  scenery. 

In  the  gardenesque  style,  ss  well  as  in 
the  tnotnreaque,  wells  are  admissible, 
for  the  purpose  both  of  ornament  and 
uUlity.     The   annexed  cuts,  929,  930, 


exhibit  specimens,  in  both  of  which  the 
bucket  is  suspended  from  above  by  a 


chain,  which  is  made  to  pass  over  a  pulley, 
which  renders  the  operation  of  raising  the 


water  easy.  The  opening  of  the  well  in 
each  case  is  safely  guarded  by  a  parapet 
of  brickwork  or  ashlar,  giving  cbaraoter 
to  the  structuro,  while  at  the  same  time 
the  purity  of  the  water  is  proserved.  In 
Scotland,  draw-wells  are  seldom  met  with, 
while  in  England  they  are  of  very  frequent 
occurrenoe — indeed,  so  much  so  that  most 
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cottages  have  such  an  appendage ;  and 
beautiful  and  artistic  specimen^  some  of 
which  are  of  great  antiquity,  occasionally 
occur.  Whether  regarded  as  garden 
omameutB  or  as  cottage  appendages,  we 
think  them  deserving  of  greater  notice 
than  has  hitherto  been  bestowed  upon 
them.  The  specimens  we  offer  in  our 
cuts  are  without  architectural  pretensions, 
although  in  each  case  adapted  to  the  style 
of  an  ordinary  English  cottage  or  farm- 
housa  As  the  hahitation  of  the  owner 
riBes  in  architectural  impoitanco,  so 
should  also  the  style  of  the  draw-well ;  so 
tJiat,  in  whatever  style  the  house  may  be, 
the  well  should  be  in  the  same. 


§  1 — BASKETWORK. 

Basket-work,  both  rustic  and  artisticol, 
enters  into  the  list  of  gardenesque  deco- 
rations, and,  when  fiUed  with  plants, 
either  in  pots  to  be  removed  when  they 
go  out  of  flower,  or  having  them  planted 
in  them,  has  a  good  effect 

They  are  valiiabie  in  another  point  of 
view — namely,  to  be  set  on  lawns  or  in 
flower-gardens  to  which  rabbits  and  hares 
have  access.  The  flowers,  being  placed 
beyond  their  reach,  may  be  cultivated, 
where  otherwise  they  could  not. 

Another  class  of  decorations  for  this 
Btjle  is  rustic  baskets.  Their  forms  and 
characters  are  endless,  depending  entirely 
on  the  ingenuity  of  the  maker.  They 
are  usually  formed  of  young  larch  trees, 
having  the  bark  left  on,  the  form  and 
substuice  of  the  work  being  first  given 
by  a  strong  box  or  other  frame  of  the 
required  shape,  or  a  barrel  cut  trans- 
versely through  the  middle.  The  outer 
sur&ces  of  these  are  covered,  and  formed 
into  various  designs,  by  splitting  pieces 
of  timber  of  uniform  siae  and  in  the 
requiMte  lengths,  and,  after  arran^ng 
them,  which  is  most  correctly  done  by 
drawing  the  pattern  on  the  surface  to  be 
covered,  nailing  them  firmly  on  with 
small-headed  nails.  Fig.  931  supplies  an 
example,  where  the  top,  being  supported 
upon  a  rustic  leg  supported  by  four 
equally  rustic  brackets,  is  formed  of 
l^inch  plank.  Larch,  hazel,  or  other  uni- 
form-growing rods  are  nailed  on  the  sur- 
face, uie  smaller  ends  of  the  rods  being 
always  kept  towai'da  the  centre  ;  and 


these  may  even  be  considerably  reduced 
in  breadth,  and,  in  some  casee,  reach  only 
half  or  third  way 
Fig.  931.  towards  the  point 

'  of      termination. 

This      reduction 
must,  however,  be 
carefully  made  so 
that  the  bai^  may 
not  be  disturbed, 
if  the  object  be  to 
have  the  bark  left 
on.  In  cases  where 
the  rods  are  peel- 
ed, this  is  a  mat- 
ter of  no  conse- 
quence.   The  top 
surfece  being  fin- 
ished, the  side  all 
round  is  to  be  co- 
:  vered  in  like  man- 
ner; and,  where 
the  top  does  not 
exceed  1  j  inches  in  thickness,  the  rods  had 
better  be  placed  side  by  side  vertically. 
To  cover  the  ends  of  these  vertical  rods, 
or  if  those  of  the  top  surface  project  over 
them,  which   is  usually  done,  a   betid 
should  be  placed  over  these  ends   by 
bending  rods  of  the  same  material  to 
cover  the  joining  or  sections  of  the  hori- 
zontal rods.      A  vase  or  flower-pot  of 
some  of  the  ornamental  kinds  may  be 
placed  on  the  top.    In  some  cases  three- 
fourths  of  an  old  cask  are  used,  supported 
upon  four  larch  or  other  rustic  legs  with 
the  bark  on,  and  as  nearly  of  a  me  as 
possible  ;  the  sides  of  the  cask  being 
covered  with  rods  as  above,  placed  verti- 
cally; and,  for  greater  variety,  three  shields 
maybe  formed  at  equal  distances  apart— 
or,  indeed,  any  other  device ;  or  the  sides 
may  be  covered  with    large    pieces  of 
ru^ed  bark  of  oak,  elm,  &c,  naUed  on ; 
and  over  it  shields  may  be  nailed,  whidi 
are  easily  cut  out.     This  mode  of  cover- 
ing rustic  vases  is  the  most  expeditdona. 
In  some  cases  a  thick  lope,  say  an  inch  in 
diameter — but  this  entirely  depends  on 
the  size  of  the  vase — is  wound  round  the 
legs,  forming  a  beaded  moulding  round 
the  top  and  bottom  so  as  to  hide  the 
ends  of  the  cut  bark.     One  or  more  tiers 
of  rope  may  encircle  the  vase,  in  imita- 
tion of  hoops;  and  the  same  material 
may  be  used  to  form  festoons  or  otfan- 
omoments  round  the  sur&oe.     Such  a 
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vase  is  intended  to  be  filled  with  mould, 
and  plante  set  in  it 

We  object  very  muob,  however,  to  the 
use  of  hempen  rope  for  this  purpose,  or, 
indeed,  for  any  other  kind  of  omameDt 
in  connection  with  wood  or  more  durable 
material.  A  better  Bubatitute  could  be 
found  by  umng  the  auburn-coloured 
Polytrichum  commune,  a  moas  of  great 
length  and  durability,  and  to  be  found  in 
abundance  in  bogs  and  mountain  wooda. 

Fig.  932  ia  a  very  excellent  ruBtio  vase 
or  iHuket.  The  form  is  given  by  con- 
Fig.  932. 


cones  of  any  of  the  r 
chosen ;    and    with    t 


straight  or  curvilinear,  may  readily  be 
formed.  The  top,  for  greater  Btrength, 
may  be  oaped  with  a  piece  of  rustic  tim- 
ber of  the  same  diameter  as  the  main 
supports,  sawn  through  the  middle,  and 
neatly  mitred  at  the  comers. 

FigB.  931  to  937  exhibit  a  style  of 
flower-baakcta   not   Uitherto    published. 

Fig.  Bat 


Btnicting  a  box  of  durable  timber,  and 
elevating  it  on  a  pedestal  formed  also  of 
plank.  The  pedestal  and  lower  part  of 
the  basket  are  covered  with  thick  rugged 
bark  of  oak  or  elm,  or  with  thin  slabs 
out  off  trees  of  that  description.  The 
angles  are  covered  with  a  beading  of 
moss  rope,  as  are  also  the  bands  round 
both  pedestal  and  basket  The  upper 
part  is  also  covered  with  bark ;  and  on  it 
lire  nailed,  at  equal  distances,  rustic  rods 
placed  in  a  slightly  diagonal  direction. 
The  top  is  cut  in  an  undulated  manner,  of 
unequal  lenfths,  and  finished  in  the  same 
manner,  only  of  a  larger  size,  as  the 
angles  and  bands  are. 

Fig.  933  is  formed  of  four  kneed  rustic 
pieces  of  wood  as  near  in  sise  and  form 
as  can  be  procured.  The  panels  be- 
tween them  are  filled  up  with  planking, 
the  aurbce  of  vbich  is  covered  with  rods 
or  with  rustic  bark  ;  and  over  that,  with 
moss  rope  or  rustic  rods,  are  given  any 
curious  appearances  the  ingenuity  of 
tlie  maker  can  surest     Sometimes  the 
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Penuisaion  was  kiadlj  given  us  bj  the 

Duclieaa  of  Buccleuch  to  copy  them  firom 

Fig.  9m. 


her  grace's  priTate  portfoho  of  drawings. 
Thej  are  formed  of  strong  narrow  hoop- 


iron,  whioh  gives  them  a  more  Bubetantia] 
appearance,  as  well  as,  in  realit;,  a  degree 


of  firmneflB  and  dnrabilit;  which  the 
wire  baskets  in  common  use  do  not 
possess;  They  all  etand,  aa  it  were,  on 
plinths,  either  formed  of  open  wto-k  or 
fioUd  plates  of  iron — thus  giving  them  the 
true  appearanoe  all  subjeots  of  this  kind 
should  diow. 

In  the  manubcturing  of  rustie  baskets 
it  is  Qoit  to  uselees  to  employ  a  carpenter. 
They  work  too  much  by  square  and  rule^ 
and,  &om  habit,  give  their  work  too  much 
the  appearance  of  art  An  intelligent 
labourer,  who  has  a  natural  taste  for 
theae  things,  makes  the  beet  Sower-bas- 
kets, and  indeed  all  other  rustic  work 
whatever.  It  is  also  fitting  employment 
for  them  during  winter,  when  they  can 
put  together  the  material  picked  up  from 
time  to  time  during  their  usual  occupa- 
tions  in  the  woods  and  forests.  Hen 
having  this  object  in  view,  wiU  select  the 
curious  excrescenoes  foimd  on  old  trees, 
and  the  natural-bent  branches,  to  form 
the  difi^rent  parts  with  as  few  joinings  as 
possible — for  on  this  much  of  the  art  de- 
pends. 

It  is  hardly  neoeesary  to  give  specimens 
of  the  wire  flower-basket  in  ordinary  use. 
The  great  m^ority  of  those  made  by 
wire-workers  have  not  sufBcient  strength 
at  their  bases,  which  unfits  them  for  gar- 
den purposes,  where  they  have  not  only 
the  wught  of  the  pots  and  plants  to  sup- 
port, but  also  the  resistance  of  the  wind, 
which,  in  open-air  gardens,  has  a  oonm- 
derable  efiect  upon  Uiem. 

Edgings  for  borders  are  very  neoeraary 
appendages  in  this  style  of  garden.  Th^ 
are  formed  of  various  materials,  such  as 
wire,  oast-iron,  earthenware  tiles,  rus- 
tic pieces  of  wood,  slates,  pavement,  and 
various  cements.  The  annexed  forms 
may  serve  as  examples  of  portable  wire- 
work,  (figs.  938  to  946.)  They  should 
be  made  in  convenient  lengths,  so  that 
they  may  be  removed  and  stored  by 
when  not  in  use. 
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Opinion  seems  to  be  at  variance  in  re- 
gard to  the  propriety  of  introducing  has- 
ketwork  edgings  in  flower-garden  scenery. 
For  OTurselvee,  we  think  them  not  only 
ornamental,  but  highly  useful ;  and  if 
judiciously  managed,  they  not  only  har- 
monise with  our  notions  of  propriety, 
but  give  a  seeming  protection  to  objects 
utterly  helpless.  To  produce  a  good  effect, 
however,  much  taste  and  judgment  are 
necessary  in  their  arrangement,  so  as  to 
suit  the  place  and  circumstances,  fus  well 
as  to  suit  the  "  basket  to  the  flowers,  and 
the  flowers  to  the  basket." 

Fixed  edgings,  or  baskets  (if  large)  in 
one  piece,  are  objectionable,  because  at  one 
time  they  are  too  large,  and  at  another 
time  as  much  too  small,  for  the  plants  grow- 
ing within  them.  Unattached  materials, 
therefore,  like  the  specimens  given,  are  best 
for  most  purposes,  as  they  can  be  readily 
extended  or  contracted  to  suit 
existing  circumstances. 

Cast-iron  and  earthenware 
edgings  are  of  necessity  in 
pieces.  They  can,  therefore,  be 
removed  or  altered  in  position 
as  required.  Slate  and  pave- 
ment edgings  being,  from  the 
nature  of  the  material,  also 
in  pieces,  can  be  easily  removed,  and  may 
be  adapted  to  curvilinear  lines  as  well  as 
to  straight  ones,  as  described  p.  590,  as 
practised  by  Mr  Beck  of  Isleworth.  In  the 
multitude  of  wire,  wicker,  and  cast-iron 
patterns,  no  difficulty  can  exist  as  to  find- 
ing sufficient  for  any  probable  demand. 


§  4. — ^BRIDGES. 

Few  objects  form  a  more  interesting 
feature  in  landscape  than  a  bridge ;  and 
the  more  suitable  the  design  to  the 
situation,  and  the  plan  to  the  purpose, 
the  more  striking  and  pleasing  is  Uie  eflect 
produced.  Bridges  are  not  only  valu- 
able as  beautiful  objects,  but  they  are  also 
useful — ^nay,  often  indispensable — for  con- 
necting parts  of  the  grounds  separated 
from  other  parts  by  brooks 
and  rivers— as  is  the  case  at 
Dalkeith  Park,  for  example, 
through  which  the  two  rivers, 
the  North  and  the  South  £sk, 
flow.  Therearealsoother  cases 
where  grounds  are  8q>antted 


by  the  intervention  of  roads,  over  which 
it  is  desirable  to  pass,  as  is  the  case  at 
Pains  Hill,  in  Surrey,  and  in  the  palace 
grounds  at  Laeken,  near  Brussels,  where, 
on  account  of  a  public  road  separating  the 
old  garden  grounds  from  the  new  kitchen 
garden,  abridge  was  found  to  be  the  only 
eligible  means  of  access.  And  in  the 
former  case,  a  bridge  spans  the  Ports- 
mouth road  at  a  considerable  height 

In  such  cases  as  the  above,  architec- 
tural bridges  should  be  employed;  at 
least  they  should  be  so  much  so  as  to 
remove  them  from  the  class  usually  em- 
ployed in  grounds  when  the  space  to  be 
spanned  is  little  more  than  that  of  a 
brook. 

Fig.  947  is  intended  for  a  foot-bridge, 
of  iron,  to  connect  the  lawn  near  Dalkeith 
Palace  with  some  grounds  on  the  opposite 
side  of  the  North  Esk. 

Fig.  947. 
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Suspension  bridges  are  weU  adapted, 
not  only  for  crossing  rivers,  but  also  for 
connecting  those  parts  of  pleasure-grounds 
that  may  be  separated  by  deep  gullies  or 
ravines.  They  are  of  two  kinds-^suspen- 
sion  wire  bridges,  and  suspension  chain 
bridges.  The  former  of  these  are  the 
simplest,  and  consequently  the  least  ex- 
pensive. As  an  instance  of  the  economy 
of  wire  bridges,  we  may  state  that  there 
was  one  of  them  thrown  across  the  Gala 
Water  in  Scotland,  with  a  span  of  one 
hundred  and  eleven  feet,  at  a  cost,  it 
is  asserted,  of  only  forty  pounds.  And 
another  was  soon  after  constructed 
over  the  Tweed — a  much  larger  river— 
the  footway  of  which  was  four  feet  wide, 
at  a  cost  of  one  hundred  pounds.  The 
annexed  sketch,  fig.  948,  wiU  show  its 
principle.   It  is  sustained  by  wires  radiat- 
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ing  from  the  top  of  two  cast-iron  columns 
at  the  ends  of  the  bridge.  These  columns 
were  oast  hollow,  and  withiu  each  of  them 
was  placed  a  vertical  bar  of  wrought  iron, 
two  inches  and  a  half  square,  to  which 
the  wires  were  attached.  Those  who 
^p-ee  with  F.  L.  Von  SckeU,  of  Munich, 
that  rustic  bridges  are  inadmissible  in 
garden  scenery,  on  account  of  their  tern- 
porar;  and  insecure  appearance,  may 
safely  adopt  the  wire  or  chain  suspension 
bridges,  as  being  of  a  more  permanent 
character,  and  as  being  less  expensiTs 
than  stone  ones. 

Both  the  iron  arched  bridge,  and  also 
the  suspenmon  bridge  of  the  same  mate- 
rial,  according   to    Sir   Thomas    Dick 
Lauder's  views,  are  deficient  in  picturesque 
effect — the  former  wanting  the  masBive- 
ness  of  stone,  and  the  latter  that  pictorial 
effect  which  he  believes  is  produced  by 
wooden  ones.      He    remartu 
"  that    several    ages     must 
elapse    before    tlie   eye    be- 
comes so  much  accustomed  to  - 
their  flim^  appearance,  as  to 
be  able  fully  to  tolerate  them. 
The  wire  bridge,  indeed,  may 
furnish  a  cheap   and   com- 
modious means  of  passing  a 
river,  but  it  ia  so  devoid  of 
substance  that  it  never  can 
become  an  object  that  may  be  admired 
as  a  feature  in  landscape."     It  appears  to 
him  that,  of  iron  bridges,  those  are  of  best 
appearance  which  consist  of  the  fewest 
■ptaia,  and  those  parte  of  the  most  massive 
description ;  while   those   are  least  so 
which  have  the  greater  number  of  parts, 
,   and  those  parts  thin  and  fiagile-looking. 
If  intricacy  of  coustnictjon  be  coneddered 
by  some  as  an  ingredient  that  constitutes 
beauty,  "I   certainly   think,"    he    says, 
'-  that  it  does  not  do  so  in  tiie  article  of 
iron  bridges ;  indeed,  it  has  oft«n  occurred 
to  me  tiiat  the  way  to  make  an  iron 
bridge  look  well  would  be  to  board  up 
its  sides  and  the  interior  of  the  circle  of 
the  arch  underneath,  so  as  to  give  it  the 
appearance  of  solidity,  and  to  paint  it  in 
such  a  manner  as  to  give  it  the  semblance 
of  stone." 

On  the  character  and  effect  of  wooden 
bridges,  Price  observes — "Many  of  the 
wooden  bridges  in  Alpine  scenes,  with 
the  supports  irregularly  crossing  each 
other,  are  universally  admired  fbr  their 


wild  picturesque  character,  so  well  suited 
to  that  of  the  scenery ;  and  even  where 
wooden  bridges  are  executed  with  great 
mechanical  skill,  on  a  regular  plan,  still  a 
great  degree  of  intricacy,  though  of  a  lees 
picturesque  kind,  must  arise  from  the 
neceesaiy  crossings  of  the  timbers.  In- 
tricacy is,  therefore,  a  principal  charac- 
teristic of  wooden  bridges,  as  solidity,  and 
consequently  a  certain  degree  of  mnnve- 
ness,  is  of  stone  bridges ;  for  whatever  is 
solidly  built  of  any  hard  material,  how- 
ever light  the  general  appearance,  must 
be  massy  in  parts,  when  compared  with 
that  which  is  of  wood  only,  and  where 
the  diflerent  supports,  (whether  upright 
or  slanting,)  together  with  the  pieces 
which,  by  intersecting,  tie  them  together, 
are  all  visible." 

Figs.  9i9,  950  show  elevation  and  plan 
of  a  very  simple  suspension  bridge,  made 


of  light  iron  rods,  and  erected  over  the 
Twe«i  at  Diyburgh. 

Several  specimens,  of  which  fig.  951  is 
an  example,  have  been  built  of  Itvte  yeaia 

Fig.  951. 


in  the  R^;ent's  Park  and  elsewhere,  upon 
a  principle  in  which  a  singularly  small 
consumption  of  iron  is  required,  a  great 

grtion  of  the  heavy  weight  of  the  chain 
ing  dispensed  with. 

The  late  Mr  Loudon  remarks,  in  "Villa 
Architecture,"  "  tliat  bridges  are  amougst 
the  noblest  structuree  which  can  be 
erected  in  pleasure-grounds ;  and,  unlike 
rustic  seats  and  root-honsee,  they  main- 
tain this  character  even  when  constructed 
of  materials  of  temporary  duration,  tmm 
their  obvious  and  unquestionable  ntili^. 
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A  mere  plank  or  tree,  when  thrown  across  mffioient  for  foot-passengers,  for  which 
a  stream,  assumes  a  character  of  gran-  purpose  they  are  diiefly  intended ;  but 
deur.     It    oommauds  respect,   from   its 

powers  of  effecting  for  man  what  he  oould  Kg-  B63. 

not  by  any  possibility  effect  for  himselE 
On  the  other  hand,  when  a  trifling  stream, 
or  an  artificial  riTcr,  displays  a  highly 
architectural  bridge  of  masonry  or  cast- 
iron,  the  effect  ib  offensive,  because  the 
means  seem  out  of  all  proportion  to  the 
end.  In  short,  a  massive  architectural 
stone  bridge,  built  across  a  tame  piece  of 

water,  no^  perhaps,  more  than  knee-  they  can  be  so  built  aa  to  carry  carts 
deep,  and  an  elaborate  covered  seat  of  or  carriages,  by  laying  from  each  abut- 
rustic  cabinet-work,  which  cannot  endure  ment  three  6-inch  Baltic  battens,  ml 
many  seasons,  oSend  precisely  for  the  on  e^  across,  and  tied  together  at  tie 
same  reason— viz.,  the  unsuitableness  of  ends  and  middle  with  on  iron  bar,  to 
means  to  ends."  keep  them  in  their  places.    Over  this  a 

Fig.  952  is  an  iron  tension  and  suapen-    flooring  of  deal  or  otdi  is  laid,  rough  from 
sion  bridge,  also  intended  for  foot-paasen-    the  saw,  the  upper  surface  of  which  is 
to  be   covered  with  a  coat  of  asphalt^ 
to  form  the  footway,  and  to  keep  the 
flooring  dry.    The  outer  mdee  of  the  two 
outer   battens  are  covered  with   larch 
bark,  and  the  parapets  or  hond-nuls  are 
I  constructed  of  pieces  of  the  same  kind  of 
tree,  cut  into  the  necessary  lengths,  and 
I  selected  so  as  to  be  of  as  near  the  same 


thickness  as  possible.  The  middle  of 
gera,  but  which  by  an  extenidon  in  width  the  footway  should  be  rather  higher 
and  strength  of  material  may  be  adapted  than  the  Bides,  to  allow  of  the  escape  of 
for  carriages  also.  For  short  spaces,  the  rain  water,  which  can  easily  be  done,  by 
tension  bridge,  as  represented  in  our  laying  on  the  asphalt  rather  thicker  in 
woodcut,  has  all  the  advantages  of  the  the  middle  than  at  the  sidea. 
suspension,  and  is  in  some  situations  If  the  span  be  great,  or  the  contem- 
more  suitable.  It  can  be  erected  at  a  plated  weights  to  which  it  may  be  sub- 
trifling  cost ;  that  for  a  bridge  for  foot-  jected  considerable,  struts  may  he  placed 
passengers  not  exceeding  25b.  per  foot  in  in  the  abutments;  and  if  partially  curv- 
span — a  cost  probably  Mow  that  of  any  ed,  as  shown  in  the  figure,  the  efiect  will 
other  bri(^  of  equal  strength,  durabihiy,  be  improved,  and  considerable  strength 
and  elegance  of  form.  added  to  the  bridge,  by  shortening  the 

Rustic  bridges  are  of  more  humble  pre-  length,  as  it  were,  of  the  principal  tmuns. 
tensions  than  those  already  noticed.  Fig.  954  is  somewhat  differently  oon- 
They,  however,  have  the  merit  of  being  stmcted.  A  slight  curvature  is  given  to 
cheap,  the  material  in  general  being  on 

the  proprietor's  own  proper^.    They  also  ^-  *"*- 

associate  well  with  garden  scenery,  and 
admit  of  great  variety  of  form.  We  be- 
lieve that,  with  one  or  two  exceptions,  the 
designs  of  the  following  bridges  have  not 
been  published. 

Figs.  953,  954,  have  stone  abutments, 
upon  which  the  principal  timbers  rest 
liiey  are  adapted  to  cross  rivulets,  or 
spaces  from  t«n  to  twenty  feet  in  width. 

They  are  best  constructed  if  from  three     the  principal  bearers;  and  instead  of  their 
to  live  feet  in  width — a  breadth  quite    being  covered  with  boarding,  they  ore 
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to  be  covered  witi  larch,  or  any  otber  battens  in  this  bridge,  aa  well  as  tt* 

atraight-growing  trees,  of  4  or  5  inches  whole  of  the  hand-rail,  should  be  oovered 

in  diameter,  and  laid  close  together,  re-  with  Polytrichium  commune,  twisted  in 

versing  them    alternately,  bo  that    the  form  of  ropes,  and  neatly  wound  round 

thick  end  of  the  one  shall  come  next  the  the  respectiTe  parts,  and  nailed  on  to  the 

smaller  end  of  the  nezt^tbus  keeping  &ce  of  the  battens.  Thetopandprindpal 

them  always  square  across  the  footway,  rails  of  the  hand-rail  should  have  ropes 

The  endfl  of  these  should  be    all    cut  of  greater  thicknen  than  the  diagonal  or 

sqtiare,  to  be  of  equal  lengths,  and  each  smaller  parts.     The  supports  underneath 

covered  with  a  piece  of  bark,  so  as  to  may  be  left  with  th«r  natural  bark  at- 

hide  the  transverse  section.    The  hand-  tAched  to  them. 

rml  is  to  be  divided  into  panels—the  Fig.  957  is  a  very  pretty  bridge  when 

principal  upri^t  pioces  being  double  the  neatly  executed.     The  bearers  show  a 

size  of  the  subonfinate  or  diagonal  ones.  Y\g.  657. 
These  should  all,  however,  be  of  as  near 
the  some  diameter  as  possible. 

Fig.  953. — In  this  example  the  footr 
way  is  shown  level ;  and  the  abutments 

Fig.  MS. 


slight  curvature.    The  footway  is  covered 
with  larch  poles,  laid  across.     The  sup- 
ports beneaUi  are  let  into  the  abutments, 
which  are  covered  with  rough  stones  and 
wild    plants ;    and    although    they    are 
securely  enough  fastened  to  the  bearers 
above,  still  they  have  the  appearance  of 
may  be  covered  with  rough  atones,  ivy,     only  being  tied  to  them  by  a  rope   of 
and  trailing  plants.      The  floor  of  the     Polytrichium.     The  same  occurs  in  the 
footway  is  covered  with  larch,  or  other    hand-rail    The  bent  pieoes  which  fill  the 
straight  poles,  and  laid  as  directed  for    panels  should  each  be  in  one  piece  if  pos- 
fig.    954.     The  hand-rail    is    a    simple     Bible. 

trellis-pattern,  one  series  of  the  bars  be-  Abutments  to  bridges,  as  shown  in  our 
ing  entire,  while  Hie  others  are  out  into  figure,  are  not  only  of  great  importanos 
pieces  of  tJie  required  lengths,  and  neatly  to  the  structure  itself — they  show  stability 
hollowed  out  at  the  ends,  so  as  to  form  a  and  an  appearance  of  safety.  When  ei- 
mitre  joint,  with  the  bark  entire.  posed  to   view,  they  are  also   quite   in 

Fig.   9d6. — Here  the  abutments  are    keeping  in  this  style;  because  it  forms,  >■ 
also  of  timber,  but  so  selected  as  to  have    it  were,  the  connecting  link  between  ihs 
architectural  and  picturesque. 
^.  B')^  One  of  the  most  economical  and  ele- 

gant of  all  wooden  bridges  for  such  pur- 
poses is  that  of  Remmington,  an  Ameri- 
can of  great  ingenuity,  who,  under  the 
greatest   privations   and    disadvantages, 
erected  the  first  bridge  of  this  kind  seen 
in  Britain  a  few  years  ago  in  the  gardens 
of  the  Surrey  Zoologicd  Society.      One 
of  great  strength  and  size  was  erected  by 
an  arm  or  bracket  proceeding  from  them     him  at  Ingestre  Hall,  Stafibrdshire,  over 
for  the  support  of  the  footway.    These     which  carrisges  and  waggons  pass  daily. 
arms  will   look  best   if  of  the  natural     The  only  example  of  such  a  design  in 
growth  of  the  tree  ;  otherwise  they  must     Scotland,  that  we  are  aware  of,  is  that  in 
be  attached  in  the  most  natural  manner     Dalkeith  Park,  of  which  figs.  958,  959, 
possible.     The  outer  sides  of  the  outside     9()0,  are  a  representation.      It  connects 
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two  fddes  of  a  deep  and  retired  dingle  of  ooat  of  a  few  ponnds  only.  The  following 
conaidenble  width,  and  waa  erected  at  the  referenoee  will  explain  its  principle: — 
a,  strong-framed  treaeel  to  form  abut- 
ments, made  of  £>-incb  square  timber,  1 
feet  wide  from  ont  to  ont,  weighfed  at 
bottom  with  atones,  &c.  Ac.  i,  four 
Htringeis,  spliced  in  four  places,  the  joints 
broken  alternately  :  let  the  grain  be 
straight  and  clean,  the  top  and  one  side 
cut  Btraight:  plane  the  bevelled  part 
from  the  under  side,  and  the  remaining 
aide  to  the  centre :  these  stringers  to  be 
at  the  end  3  inches  hy  3,  increasing  to 
4  inches  by  3  where  they  leave  the  tressel, 
and  from  thence  tapering  to  1  inch  at  the 
centre  :  let  the  spliceB  be  good,  and  put 
together  with  marine  glue  and  screws  :  let 
it  dry  two  or  three  days,  and  give  two 
ooata  of  paint  before  putting  them  on 
the  abutments ;  the  beat  sort  of  timber 
for  the  stringers  ia  Memel.  e,  a  2^- 
inch  strap  of  iron  by  i  inch,  that  crosses 
over  the  end  of  the  stringere  and  down 
each  side  of  the  tresael  j  with  one  bolt 
in  each  stringer,  and  one  where  marked 
farther  on.     Fig.  959,  Section  of  tresseL 

d,  showing  the  ends  of  lath  keeping  clear 
of  the  remainder,  to  show  the  splices  on 
stringers.  Fig.  960,  The  lath  that  goes 
across  the  bridge,  4  feet  4  inches  long, 
2^  inches  broad,  leaving  2}  inches  apart : 
common  white  deal,  1^  inch  thick,  half 
checked,  to  lie  on  top  of  stringers,  glued 
down,  and  nailed  with  4-lb.  clasps — (JV.fl. 
Do  not  cnt  anything  out  of  the  stringers.) 

e,  a  dotted  Hoe,  lowing  the  run  the 
bridge  will  have  when  finished.  /,  the 
rope  for  hand-rail. 


§  6.— TKELLIS-WOBE,  GATES,  FENCES, 
AND  TREE-OUAKM. 

Trellis-work  for  training  plants  and 
shrubs  of  scandent  habits— for  forming 
arbours  —  for  covering  walks  often  of 
great  length — for  entrances  to  fiower-gar^ 
dena,  or  to  detached  portions  of  the  same 
— is  both  useful  and  highly  appropriate 
in  this  style  of  garden. 

For  covering  walks  of  great  length, 
cast-iron  columns  are  set  in  stone  blacks 
at  distances  of  sis,  eight,  or  ten  feet  apart. 
From  the  top  of  these,  wrought^iron  rods 
proceed,  and  form  the  arch,  of  whatever 
breadth  ;  but  this  seldom  exceeds  6  feel, 
nor  should  it  .be  much  narrower :    the 
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height  ought  to  be  from  8  to  9  feet 
These  calumna  are  cast  hollow,  bo  eis  to 
give  iDCreased  diameter  with  the  least 
expenditure  of  metal,  unless  the;  are 
under  2  inches  in  thickneea,  in  which 
case  they  are  cast  solid.  The  others 
should  he  from  3j  to  6  inches  in  dia- 
meter ;  but  this,  aa  woU  as  the  height  and 
width  of  the  walk,  must  be  regulated  by 
its  intended  length.  Sometimes  these 
columns  ore  cast  with  perforations  through 
them,  aod  at  other  times  they  have  eyed 
studs  screwed  into  them  for  receiving 
the  wires,  which  should  run  lengthwise 
of  the  walk,  and  be  14  inches  asunder. 
These  longitudinal  wires  u«  placed  along 
the  sides  and  roof  also,  and  to  them  the 
plants  are  fastened.  In  giving  these 
dimensions,  we  allude  to  walks  of  great 
length,  and  intended  to  be  covered  with 
climbing  roses,  clemaUs,  and  similar 
rapid-growing  plants. 

For  covered  walks  upon  a  smaller 
scale,  and  to  be  covered  with  plants  of 
less  rapid  and  strong  growth,  the  trellis 
must  be  closer— say  from  9  to  12  inches 
apart  in  the  wires ;  and  for  still  smaller 
plants  and  situations,  from  4  to  8  inches. 
Covered  walks  in  thia  country  are,  no 
doubt,  a.  remnant  of  the  old  French  style, 
and  ft  kind  of  substitute  for  the  ancient 
berceaux  walks,  so  much  prized  in  former 
timesontheCuntinent  In  those  countriee 
they  ore  of  much  more  use  than  with  us, 
as  affording  shade  during  summer,  and 
shelter  in  winter.  They,  to  a  certain 
extent,  are  pnzed  for  the  same  reason  here, 
but  more  bo  for  the  facility  they  afford 
for  training  climbing  plants.  Covered 
walks  ore  also  valuable,  as  hiding  out  dis- 
agreeable objects,  and  forming  a  connec- 
tion between  one  garden  and  another. 

The  arcade,  when  well  covered,  affords 
a  pleasant  shady  walk ;  but  the  beauties 
of  the  flowers  can  only  be  seen  by  viewing 
it  externally.  To  enjoy  both  shade  and 
the  beauty  of  the  flowera,  the  arcade 
ought  to  be  formed  of  arches  placed  at 
regular  distances,  so  as  to  admit  the  air 
and  light  between,  bv  which  means  the 
plants  will  be  covered  with  flowers  frum 
tlie  ground  upwards.  The  arches  may 
eitlier  cross  the  walk  at  right  angles,  or 
they  may  cross  each  other,  so  that  the 
vertical  profile  of  every  two  arches  would 

Hidden  cr  private  walii. — It  frequently 


Pi«.»61. 


occurs  that  a  communication  is  necessary 

between  two  parts  of  a  domain,  and  that 

it  is  desirable  this  commuuicatiou  should 

be  as  little  seen  as  possible.  Various  plans 

have  been  purposed  to  effect  thi»— we 

mean  in  situations  where  the  walk  cannot 

be  planted  out  by  shrube.  A 

ha-ha  or  sunk  fence,  in  some 

situations,  may  be  adopted, 

having  a  walk   along  the 

bottom  of  the  excavation. 

This,  however,  although  a 

good  blind  on  one  side,  may 

be    objectionable    on    the 

other.RS  the  wall  will  be  seen. 

Sunk  walks  may  be  enUdi- 

tuted,  8  feet  in  depth,  with 

the  sides  walled,  the  bottom 

paved,  with  drains  on  each 

side,  and  the  top  covered 

with     a     horizontal     iron 

grating,  fig.  961.     Fig.  962 

will  show  the  principle,  being  a  vertical 

profile    of  the   path,  covered  with   the 

horizontal       grating. 

"«  *^-  Wher«  thU  path  is 

W  crossed     by    gravel 

^  walks  on  the  surfiice, 

1  the  gravel,  and  a  mar- 

I  gin  of  turf  on  each 

i  side  of  it,  can  easily 

f  be    supported   by  a 

flat  bnck  arch,  or  a 

trough    of  cast-iron. 

Side  drains  are  also  shown  in  the  sketch, 

a  a,  which,  connected  with  main  drains 

would  render  the  walk   perfectly  dry. 

Such  a  plan  would  have  been  certainly 

preferable  to  the  open  ditch  in  which  the 

public  footpath  is  placed  that  crosses  the 

Home  Park  at  Windsor. 

The  greatest  objection  to  sunken  walks 
is  the  difficulty  of  rendering  ^em  dry; 
and  this  difficulty  increases  as  the  grounds 
through  which  they  pass  approach  to  a 
level,  aod  where  the  soil  is  clayey  or 
retentive  of  water.  The  most  efficient 
mode  of  draining  such  walks  must  be 
carrying  a  sufficiently  capacious  drain 
under  Uiem,  extending  to  one  or  both 
extremities,  and  means  being  there  taken 
of  letting  off  the  wat^r.  In  the  case  of 
a  sunken  walk  passing  through  private 
property  where  the  public  has  a  right  cf 
way,  then  the  horizontal  grating  over  it 
is  indispensable,  as completelypreventii^ 
intrusion  on  the  part  of  the  public;  but 
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when  intended  only  for  the  use  of  the  of  stone  or  wood  orer  it,  but  bo  disgnised 
proprietor'a  eetabli^ment,  Buoh  precaa-  by  v^etation  as  to  bide  the  intention, 
tion  need  not  be  taken  nnleee  to  prevent  and  not  to  intermpt  the  idea  of  the 
accidents  from  men  or  beasts  &lling  in.  continnanoe  of  the  walk. 
Drifted  suow  is  apt  for  a  time  to  render  Few  things  contribute  more  to  the  em- 
them  impassable ;  but  this  does  not  often  bellishment  of  gardens  and  grounds  than 
occur,  and,  if  it  does,  u  only  of  short  properly  designed  and  correctly  propor- 
duration.  tioned  gates.     Hence  the  necessity  of  as 

In  carrying  priTat«  walks  past  objects,  much  care  being  taken  in  the  selection  of 
or  parts  of  a  domain  that  may,  &om  the  designs  as  in  the  execution  of  the  work, 
various  causes,  he  wished  to  be  excluded  Gat«s  for  walks  and  footpaths  are  de< 
from  sight,  various  means  may  be  adopt-  nominated  wicket-gatee,  and  are,  in  gene- 
ed,  such  as  tunnelling  where  the  ground  ral,  even  in  places  of  great  extent,  aeldom 
will  admit,  carrying  the  walk  over  by  to  be  met  with  in  good  taste,  their  con- 
bridges  with  high  parapets,  or  trellised  struction  being,  in  general,  left  to  the 
coverings  interwoven  with  ivy  and  other  village  carpenter  or  blacksmith, 
creeping  plants,  of  which  fig.  963  may  There  can  be  no  economy  in  using 
Fig.  963.  wooden  gates  for  any  purpose,  as  their 

first  cost  is  nearly  as  much  as  that  of 
iron  ones,  while  the  durability  of  the  one 
can  bear  no  oomparison  with  that  of  the 
other  ;  and  after  fifty  years'  use,  the 
material  of  the  one  is  not  much  lessened 
in  value,  while,  long  before  that,  the 
other  is  either  rotten  or  broken  to  pieces. 
The  previous  remarks  on  wicket-gates 
apply  to  those  on  carriage  approaches, 
drives,  and  the  broader  description  of 
walks.  With  the  decay  of  architectural 
and  geometrical  gardens,  gates  have  also 
shared  in  the  downfall.  The  beautiful 
wrought-iron  gates  at  Hampton  Court 
serve  as  an  example,  or  as  already  alluded  are  one  example  out  of  many  that  could 
to  in  speaking  of  covered  walks.  be  given  of  the  style  of  gates  thought  to 

Tunnelling,  where  the  nature  of  the  be  worthy  concomitants  to  the  geometri- 
ground  admits  of  it,  is  one  of  the  best  cal  gardens  to  which  they  lead, 
modes  of  forming  a  communication  be-  As  house  architecture  is  rapidly  rimng 
tween  different  parts  of  the  grounds,  and  into  repute  amongst  us,  so  will  garden 
may  be  efieoted  by  cutting  through  rock,  architecture  also  be  ctdtivated.  As  an 
vhich,  of  itself,  will  be  self-supporting,  instance  of  this,  we  need  only  point  to 
while,  at  other  times,  the  ground  has  to  the  elaborate  and  elegant  entrance-gates 
be  opened  and  walled  up  at  the  sides,  as  to  the  grounds  at  Eew,  which,  had  they 
well  as  arched  over  and  then  oovwed  existed  in  the  days  of  Pope,  Bridgman, 
with  the  natural  soil.  The  building  in  and  Co.,  would  have  been  consigned  to 
such  oases,  should  be  in  the  rustic  style,  the  fbundery  as  old  iron,  and  wooden 
In  forming  tunnels,  they  should,  where  hurdles  erected  in  their  stead ;  and  to  the 
possible,  he  carried  through  in  a  straight  beautiful  specimens  fiunished  by  the  Cole- 
line,  so  that  the  light  may  be  seen  at  the  brooke  Dale  Company,  exhibited  in  the 
oppoute  end.  To  render  them  tortuous  Crystal  Palace  last  year, 
indirection  is  torenderthem  dark,  and  Allfencesforthisstyleof  gardenehould 
to  raise  in  the  minds  of  some  an  idea  of  either  be  of  wire  or  be  ba-ha's — Imth,  we 
the  tricks  of  the  grotto-work  so  much  believe,  the  invention  of  the  Chinese, 
practised  during  the  seventeenth  century.  The  ha-ha  forms  a  fence  on  one  side  only. 
Another  way  of  effecting  communication  unless  surmounted  by  a  hedge,  or  citvaux- 
between  distant  ports  of  the  grounds,  or  de-Jrim.  The  wire  fence  protects  on  both 
of  passing  a  walk  which  is  wuhed  to  be  sides  equally,  and,  in  addition,  is  scarcely 
unseen,  is  by  carrying  a  half  rustic  bridge    seen  at  a  distance;  hence  the  term  "in- 
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Fig.  901. 


visible  fence."  They  are  also  atrong,  and 
although  they  may  be  bent  by  violent  con- 
cussions, they  are  scarcely  capable  of  being 
broken ;  to  which  advantages  maybe  added 
their  durability  and  elegant  appearance, 
and  the  fact  that  they  can  be  erected  at 
less  CDHt  than  any  other  equally  efficient 
fence  whatever.  They  are  of  a  great 
variety  of  patterns,  strength,  and  sizes. 

Tree-protectors  are  used  where  rabbits 
or  hares  abound,  and  also  for  protecting 
single  trees  irom 
injury  by  cattle, 
and  are  of  vari- 
ous fonn^  and 
of  difierent  mate- 
rial. Those  mode 
of  small  iron 
rods,  or  strong 
wire,  are  not  only 
the  neatest,  but 
the  most  durable, 
and  by  a  simple 
contrivance  may 
be  joined  by 
hooks  and  eyes : 


one  tree  to  an- 
other without  be- 
ing taken  to 
pieces.  Fig.  964 
"  ■  represents     one 

form  of  these. 
Trtunera  for  climbing  plants,  when  of 
el^iant  forms,  and  judiciously  disposed, 
add  greatly  to  the  beauty  of  a  well-kept 
flower-garden.  They  are  also  employed 
for  climbing-plants  in  pots.  The  form 
and  size  of  trainers  should  be  consistent 
with  and  proportioned  to  the  character 
of  the  pl^t  to  be  supported.  Single 
poUs  without  branches  may  appropriately 
enough  be  used  for  hollyhocks  andsimilar 
growii^  plants,  although  we  tliink  a  &r 
more  el^ant  form  would  be  to  train  them 
to  a  series  of  arches.  Roses  are  trained 
in  a  variety  of  forma,  according  to  the 
effect  wished  to  be  produced.  Pyramidal 
training  is  well  adapted  to  some  of  the 
strong-growing  sorts,  and  is  in  general 
formed  by  setting  three  larch  poles  in  the 
ground  in  a  triangular  form,  having  their 
but-ends  charred  to  secure  dnrMiility, 
and  their  tops  brought  together  to  a  point, 
and  fasteued  by  an  iron  hook.  The  plants 
may  be  trtuned  up  the  single  polla— and 


this  we  think  tlie  best  way  ;  or  tbey  msj 
be  connected  together  by  laths  or  wire^ 
and  the  whole  surface  densely  oovered. 
Standard  roses  should  always  be  supported 
so  that  the  support  may  not  be  Been  ;  and 
for  this  nothing  is  better  than  iron  stakes, 
with  three  prongs  to  set  iu  the  ground  to 
keep  them  steady,  and  then  to  envelop 
both  stem  and  support  in  clean  green 
moss.  This  obviat^  the  efiects  of  frost 
during  winter,  and  keeps  the  Bt«m  moist 
during  the  heats  of  sunuuer ;  besidca,  it 
gives  the  tree  retdly  the  appearance  dT  a 
trunk,  bearing  a  much  better  proportion 
to  the  head  than  the  stem,  without  such 
coverings,  would  have ;  for,  as  standard 
roses  are  at  present  grown,  they  have 
much  more  the  appearance  of  mops  atnck 
upon  a  pole  than  natural-grown  traeB. 
We  have  stated  in  the  article  Espaliers 
the  effects  of  &ost  on  the  stems  and 
branches  of  plants  when  brought  into  close 
contact  with  iron.  To  avoid  that,  and  give 
durability  at  Uie  same  time,  we  nee 
wrought^iron  sockets  as  in  the  following 
cut  These  are  set  in  the  ground,  till  the 
cross-bars  at  top  of  the  prongs  (all  i^ 
which  should  be  flat)  Grmly  rest  on  the  sur- 
face of  the  ground.  In  these  sockets,  when 
placed  in  the  ground  at  the  root  of  the 
tree,  are  inserted  larch-poles  that  have 
been  a  year  cut,  dressed  and  perfectly 
seasoned,  of  a  diameter  at  least  half  aa 
inch  greater  than  that  of  the  hole  in  the 
socket ;  so  that,  when  inserted,  they  may 
form  a  shoulder  or  projection  of  not  lees 
than  a  quarter  of  an  inch  over  ihe  open- 
ing in  the  socket,  that  the  wet,  which 
Rg,  966.  may  run  down 

the  poles,  may 
Ml  over  tbe 
iron,  and  not 
into  it.  Such 
supports  will 
last  for  yeaisj 
and  from  Ihe 
way  they  are  set 
in  the  ground, 
tbey  cannot  be 
blown  over  by 
the  wind.  Any 
neat  and  effi- 
cient trainer 
for  roses  and 
stroi^  climb- 
ing ^ants  may 
__  be  formed,  as 
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in  the  annexed  sketch,  fig.   965,  which 
consists  of  a  strong  post  set  in  the  ground, 
to  the  top  of  which  an  iron  cap  is  fixed, 
and  from  which  six  or  eight  iron  arms 
project,  from  9  to  18  inches  in  length, 
each  of  which  is  furnished  with  an  eye,  to 
which  a  chain  is  fixed  and  brought  down, 
and  secured  near  the  ground  to  an  iron  bolt 
driven  firmly  and  slantingly  into  the  soil. 
The  annexed  sketch,  fig.  966,  shows  a 
natural  and  efficient  trainer,  well  adapt- 
ed  for  single   clumps 
Fig.  966.  of  sweetrpeas,    Tropa- 

olums,  Eccremocarpua, 
or  other  fiist- growing 
plants  of  one  year's 
duration.  It  consists  of 
a  young  larch  tree  se- 
lected in  thinning  the 
plantations,  the  bottom* 
of  which  is  bared  of 
its  branches  to  the 
height  of  18  inches  : 
the  remainder  of  the 
branches  are  shortened 
in  a  tapering  manner 
towards  the  top.  They 
are  planted  in  the 
ground  to  the  depth  of 
18  inches,  and  the  soil 
'  fr:  -  r  :>.;^  -  made  firm  about  them ; 
"^^^-^-T-^-^p^*^    or,  for  greater  security 

■  and  durability,  set  in 
iron-pronged  sockets,  as  shown  in  the  cut 
When  so  placed,  the  seeds  may  be  sown, 
or  the  plants  set  at  their  base,  and  allowed 
to  cUmb  up  amongst  the  branches.  Very 
little  attention  is  required  afterwards,  as 
the  branches  attach  themselves  to  the 
support,  and  assume  quite  a  natural 
character — ^that  of  all  others  the  best  for 
showing  climbing  plants  to  the  greatest 
advantage.  There  is  one  universal  prin- 
ciple in  the  employment  of  supports, 
which  should  never,  if  possible,  be  de- 
parted from — ^namely,  to  make  them 
subordinate  to  the  plant  to  be  trained  on 
them.  If  this  principle  were  kept  in 
view,  we  would  see  fewer  of  those  glaring 
errors  which  occur  in  regard  to  climbers 
in  most  gardena 

Another  glaring  error,  and  one  of  al- 
most xmiversal  occmrence,  is  painting 
supports  a  green  colour — no  doubt  with  a 
view  to  imitate  nature ;  but  in  imitation 
of  this  kind,  care  should  ever  be  taken  to 
avoid  an  imitation  that  mig^ht  be  taken 


for  a  reality;  Stone,  or  brown  colour, 
resembling  that  of  the  bark  of  trees, 
would  be  a  much  more  artistic  colour. 


§  6. — MOSS-HOUSES,  SEATS,  Ain) 
RESTING-PLACES. 

Rustic  seats,  arbours,  and  resting-places, 
are  as  admissible  in  gardenesque  scenery, 
as  the  most  classic  temple,  vase,  or  piece 
of  sculpture  in  the  geometrical  style. 
Great  ingenuity  has  been  displayed  in  the 
formation  of  such  structures,  which  may 
be  considered  as  being  of  two  different 
orders — ^viz.,  the  artificial  rustic  and  the 
natural  rustic.  A  taste  for  these  appears 
to  have  risen  in  this  coimtry  cotemporary 
with  the  introduction  of  the  modem  style 
of  landscape  gardening.  They  are  usually 
constructed  of  the  trunks  of  trees,  having 
the  bark  on,  planted  in  the  ground,  to 
give  stability  to  the  structure.  The  pa- 
nels, or  spaces  between,  unless  where  left 
open  for  entrances,  are  filled  with  boards 
or  clay  noggin ;  the  inside  being  covered 
with  moss,  hazel  rods,  or  similar  material, 
also  with  the  bark  on ;  the  outside  with 
the  rough  bark  of  trees,  moss,  heath,  and 
often  with  split  rods  of  young  trees,  pa- 
neled into  various  forms.  The  roof  is 
almost  invariably  thatched  with  heath,  or 
with  reeds  where  the  former  does  not 
abound.  The  interior  is,  however,  always 
cleaner  and  drier  when  covered  with  rods 
of  wood,  and  there  is  also  much  less  har- 
bour for  insects.  The  ceiHngs  are  usually 
of  moss,  sometimes  paneled  in  rude 
architectural  forms  with  various  coloured 
mosses,  and  cornices  are  introduced, 
made  of  the  cones  of  different  species  of 
the  pine  tribe. 

The  specimens  we  ofier  in  the  present 
section  may  be  considered  as  the  artificial 
rustic,  of  which  the  foUowing  figures  are 
examples. 

The  tasteful  construction  of  moss- 
houses,  rustic  seats,  vases,  &c.,  is  an  art, 
if  we  may  so  call  it,  not  easily  taught ; 
nor  is  it  at  all  an  easy  matter  to  convey 
anything  like  written  instructions,  at 
least  such  as  can  be  useful,  to  others,  even 
by  those  who  are  themselves  proficients 
in  the  matter.  It  is  a  sort  of  natural 
taste  that  one  man  possesses,  which  a 
thousand  around  him  have  not  the  slight- 
est idea  of. 
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Hence  it  is  that  we  have  so  few  written 
ioBtructdons  how  these  things  are  to  be 
managed ;  and  also  because  those  who, 
for  the  most  port,  have  excelled  in  this 
kind  of  work,  have  been  unable  to  com- 
municate even  their  ideas  of  it  to  paper, 
because  thej  are  in  general  men  in  the 
humblest  walks  of  Ufe,  and  without  the 
advantage  of  education.     Still  we  see 
nature  has  endowed  even  them  with  a 
peculiargift  that  feweducated  men  poseees. 
The  beet  article  we  have  met  with  upon 
ruatie  arohitecture  is  a  paper  communi- 
cated   to    "The  p. 
Gardeners'    Ma- 
gttzine,"  vol    x. 
p.  532,   by  our 
esteemed  friend, 
Mr  Toward,  who 
fortunately  poa- 
eesBes  both  the 
natural  gift,  and 
also  the  ability 
of  conveying  hia 
ideas     of     con- 
struction to  us 
iu  a  very  clear  i 
and  perspicuous 
manner.        The 

subject  of  elucidation  is  a  very  complete 
and  tasteful  rustic-house,  erected  in  the 


Pig.  MS. 


groimda  at  Bagshot  Park  by  himself  ol 
which  a  view  and  ground-ptan  are  given 
in  Sgs.  967  and  968,  and  is  to  the  following 
efiect :  "  The  form,  is  an  irregular  hepta- 
gon, with  a  Gothio  portico  in  front,  sup- 
ported on  rustic  pillars.  The  ceiling  of 
the  portico  is  inlaid  with  men  of  various 
colours,  representing  a  star  and  diamonds, 
as  shown  in  fig.  969,  witha  cornice  of  pin- 
aster oonee.  The  floor  under  the  portico 
is  a  copy  of  the  ceiling,  in  didierent 
ooloured  elliptical -shaped  st«nes  of  asmall 
size.  On  each  ude  of  the  doorway  are 
g—  panels    formed 

in    the     rustic 
style,  with  dif- 
ferent coloured 
woods.    The  en- 
trance into  the 
house  is  Goth- 
ic, opposite   to 
which   are  two 
Gothic  windows, 
with       stained 
glass  of  various 
[I  colours.    Under 
'  these   are  four 
square     panels 
with     a     large 
diamond  in  the  centre  of  each,  all  formed 
with  moss.    Along  the  mdee,  between  the 


Fig.  969. 
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doorway  and  the  windows,  are  seats,  a  a, 
fig.  968,  made  of  stained  cherry-tree. 
Above  these  is  a  skirting  of  rustic  wood, 
eighteen  inches  deep,  the  surbase  of  which 
projects  about  three-eighths  of  an  inch 
beyond  the  moss,  to  prevent  the  back 
from  brushing  against  it.  Each  side 
above  the  skirting  is  divided  into  four 
panels,  and  these  into  a  succession  of 
squares.  On  the  right  and  left  of  the 
Gothic  entrance  is  an  oblong  panel,  with 
between  twenty  and  thirty  of  the  most 
common  species  of  moss  arranged  in  hori- 
zontal stripe&  In  the  spangles  over  the 
doorway  are  upwards  of  sixty  species  of 
moss  and  lichens,  such  as  are  too  dimi- 
nutive in  growth  to  be  incorporated  in  the 
body  of  the  work.  Over  the  seats  and 
windows  are  three  horizontal  pieces,  on  a 
level  with  the  ceiling  of  the  portico,  with 
various  devices,  (fig.  969,  h  ik  L)  These 
pieces  serve  as  a  kind  of  plan^ier  to  tlie 
inner  roof,  which  is  a  common  span,  with 
a  gable  end  over  the  entrance,  on  which 
is  represented  the  elevation  of  the  build- 
ing. The  opposite  end  is  hipped  in,  and 
has  the  figure  of  the  English  crown.  Tlie 
vrhole  of  the  design  is  executed  in  parti- 
coloured moss.  The  ceiling  of  the  span 
part  of  the  roof  is  inlaid  with  light- 
coloured  mosses  in  the  form  of  diamonds. 
All  the  styles,  rails,  and  mullions  of  the 
panels  are  formed  with  Cenomyce  rangi- 
fcrina,  a  white  lichen.  The  ridge  of  the 
outer  roof  is  about  four  feet  in  length, 
with  six  hips,  and  projecting  eaves.  The 
plan^ier  is  of  rough  bark,  and  the  fascia 
of  pinaster  cones,  within  which  is  a 
gutter  to  carry  the  water  to  the  back 
part  of  the  building." 

Mr  Toward  remarks,  ''that,  had  the 
whole  structure  been  1  foot  higher,  it 
woidd  have  appeared  to  much  greater 
advantage.  The  walls  are  barely  7  feet, 
and  they  ought  to  have  been  nearly  8 
in  height. 

"  Fig.  967  is  the  elevation,  showing  the 
situation  of  the  window,  the  seats,  the 
outer  cornice  of  pine  cones,  floor  of  the 
portico,  &c.     Fig.  968  shows  the  ground- 


Fig.  970. 


plan  of  the 
house,  porti- 
co, &c. :  a  a 
are  the  seats. 
Fig.  970,  sec- 
tion  from 
back  to  front, 


showing  the  interior  and  exterior  roofs. 

Fig.  971,   section    from    right   to   left, 

_.    .__  shows  the  seats, 

outer  roofs,  with 
gutters.  Fig.  972 
is  a  sketch  of 
one  of  the  sides. 
In  this  figure,  i 
shows  the  disposi- 
tion of  the  rods  before  the  moss  is  intro- 
duced between  them  ;  o  is  Cenomyce  ran- 

Fig.  972. 
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giferina,  (a  white  lichen;)  p  Hypnura 
Schreberi,  (a  green  moss ;)  g  Dicranum 
glaucum,  (light-grey  moss;)  r  Bryiun  lior- 
num  (green  moss ;)  8  Sphagnum  acutifo- 
lium,  pink  var. ;  t  Sphagnum  obtusifolium, 
(white  moss ;)  u  Bryum  cuspidatum, 
(green  moss  ;)  /  is  the  rustic  skirting 
above  the  seat ;  m  the  seat ;  and  n  the 
rustic-work  under  the  seat 

**  Fig.  969  is  a  plan  of  the  ceiling  of 
the  portico,  and  of  the  horizontal  part  of 
the  ceiling  of  the  interior.  In  this  figure 
hik  and  I  are  the  horizontal  panels  of  the 
ceiling  of  the  interior  over  tlic  seats. 
The  patterns  of  these  panels  arc  formed 
by  round  rods,  as  above  described,  be- 
tween which  are  introduced  the  follow- 

4s 
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ing  kinds  of  moss : — a  Bryum  hornum  ;  and  bo  completely  covere  the  rods  that 

b   Cenomyce  raagifeiina  ;  e  Sphagnum  not  a  veeti|^  of  them  is  to  be  seen  in  the 

acutifolium,    pink    tar.  ;    d    Sphagnum  whole  building," 

obtuaifolium ;  e  Dicranum  glaucum  ;  /        Seats  and  roating-placea  are  very  neces- 

Brynm  cuspidatum ;  ff  Hypnum  Bquar-  sary   appendageB  to  till    gardens,  more 

rosum  ;  h  Dicranum  Bcoparium.     The  especially  thoee  of  great  extent    There 

same  letters  refer  to  the  ceiling  of  the  are  few  places  where  a  tithe  of  the  neces- 

portico.  sary  number  is  to  be  met  with.     They 

"  The  following  is  the  method  in  which  are  not  only  to  be  coneidered  in  the  light 

the  work  is  performed.     The  first  thing  of  ornamental  furniture  to  a  garden,  but 

necessary,  before  commencing  operations,  as  articles  of  indispensable  utility. 

is  to  have  an  even  close-boarded  surface  Seats,   whether  open  or  covered,  are 

to  work  upon,   and  upon  this  ground  objectsofconsiderableintereatingroundB; 

draw  whatever  figures,  forms,  or  devices,  for,  besides  being  useful,  they  produce  of 

you  intend  to  represent"     From  tbia  it  themaelvea  variety  both  as  foregrounds  to 

will  be  understood  that  the  waUs,  if  we  look  from  and  as  objects  to  look  at   Lilie 

may  so  call  them,  ore  forraed  by  placing  statuary  in  the  geometric  gardens,  their 

upri^ta  of   sawn  timber  to  form   the  number    and    dispoaal    require    tiisteful 

shape  of  the  house,  and  to  cover  these  consideration.      In  small  gardens  they 

with  boarding  on  all  Hides  where  rods  are  should  not  be  too  numerous,  nor  should 

to  be  used  for  throwing  up  the  figures;  they  be  of  a  cast  to  produce  too  striking 

but  where  moss  or  heath  ia  to  be  em-  an  effect     Where  the  grounds  are  exten- 

ployed  for  the  whole  surface,  no  boarding  sive,  their  utility  becomes  much  more 

IS  required,  as  rods  will  be  nailed  to  the  apparent,  therefore   they  ma;  be  more 

uprights    in  the    manner  of   laths  for  abundantly  scattered  about,  aa  well  as 

plaater,  and  the  moss  forced  in  the  spaces  made  to  form  important  objects  when 

between  with  a  blunt  chisel  or  piece  of  seen  from  a  distance, 

wood.     Where  heath  is  to  be  used,  the  Metallic  chain   are    certainly,  if  we 

rods  need  not  be  so  close,  as  the  heath  except    marble    or    granite,    tiie    most 

will  be  secured  to  them  by  sewing  it  ou  durable  ;  and  the  only  objection  urged 

with  a  long  packing  neeiUe  and  tarred  against  Uiem  is  oxidation,  which  is  apt  to 

cord.     But  on  boarded  surfaces  to   be  spoil  ladies'  dresses.    This,  however,  can 

covered  with  rods,  and  where  devices  and  easily-  be  got  rid  of,  by  painting  them 

figures  are  to  be  made  with  different  annually  with    anlj-corrosion    paint,  of 

coloured  mosses,  the  first  thing  is  "  to  which  there  are  several  sorts  noticed  in 

get  round  rods,  about  half  an  inch  or  this  work. —  Vide^.  SG2. 

five-eighths  of  an  inch  in  diameter,  nearly  Fig.  973  is  a  wrought-iron  chair,  greatly 

of  equal  size,  and  well  seasoned.     These  admired  for  its  elegant  appearance  and 
rods  are  Xa  be  nailed  on  agreeably  to  the 

drawing,  about  an  inch  from  centre  to  ^'B'  873. 

centre,  this   being   the    average  space,  ( 

though  it  is  necessary  to  regulate  the 

distance,  in  some  measure,  according  to 

the  space  aUotted  for  each  sort  of  moss. 

Each  species  should  be  colleoted  sepa- 
rately, when  perfectly  dry.    It  must  be 

adjusted  by  placing  tbe  top  of  each  piece 

as  evenly  as  possible,  and  cutting  offa^. 

part  of  the  root  end  if  it  should  be  found 

too  long.     Take  a  small  quantity  at  a 

time,  and  ram  it  between  the  rods  with  a 

blunt  wedge-shaped  piece  of  wood.    The 

round  rods  act  as  a  dove-tail ;  and,  if  the  the  comfort  and  ease  of  its  seat    It  is 

moss  be  properly  rammed  in,  it  cannot  less  liable  to  be  broken ;  and  being  lighter 

be  pulled  out  again  without  tearing  it  to  than  cast-iron  chturs  of  the  same  size,  it 

pieces.     The  bottom  part   being  com-  is  much  more  easily  moved  from  place  to 

pressed  between  the  rods,  the  top  expand^  place. 
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Fig.  974  is  also  of  wrought-iron,  and    into  &  gBrden  of  the  higbeet  pretonsiooB 
adApted  to  be  fixed  under  the  shade  of  a    to  art.    This  elaborate  chair  was  mads 
by  Mr  G.  CoUioson  of  Doncaater,  and, 
Fig.  97L  independent  of  its  merits  otherwise,  haa  a 

little  histoiy  connected  with  it  Two  oak 
trees  of  very  large  dimensions  were  lately 
found  under  the  bed  of  Dun  river,  and 
are  believed  te  have  been  thus  buried  for 
upwards  of  2000  years.  From  the  frag- 
ments, after  about  200  cubic  feet  of  timber 
hod  been  secured,  Mr  Collinson  fabricated 
this  chair,  the  original  of  which  is  now 
in  possession  of  W.  Chadwick,  Esq.  of 
Arksey,  near  Doncaater. 

Fig.   076  represents  another  eioeed- 

Fig.  B78. 


ti'ee,  as  shown  iu  our  cut.  It  may  be 
divided  into  foiir  compartments  or  not, 
according  to  fancy. 

Although    the   material  of   the  chair 
sliowu  in  fig.  975  is  sufficiently  rustic, 

Rff-Wfl. 


ingly  rich   chair,  of  somewhat    similar 
design. 

The  annexed  figs.  077,  078,  represent 
a  garden  seat,  p,^  ^77. 

descnbed  some 
time  ago  in 
"The  Garden- 
ers'JoumaL"  It 
is  both  conve- 
nient and  port- 
able —  a    very 


pertj,     as     it 

con  be  moved 

— _ —  _..,.^  into  the  shade 

in  hot  weather, 

still  there  is  something  so  truly  artistic     and     into    the 

about  the  deugn  that  we  think  it  might     warmer    situa — 

be  admitted  with  all  propriety  of  taate     tions  iu  cold  weather. 


Tliey 
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oufl  lengths,  of  from  3  to  9  feet,  and  "  bo 
light  as  to  be  removed  with  the  greatest 


Being  portable  and  light,  tbey  are  cap- 
able of  being  carried  from  place  to  pkoe. 


which,  when  the  back  is  Hhut 
paaaeB  the  end  of  the  seat,  as  shown  in 
the  sketch.  At  a  is  a  small  box,  G 
inohee  wide,  running  the  length  of  the 
seat,  and  may  be  about  2  or  3  inches 
deep.  It  is  covered  by  the  last  rail 
forming  the  back  port  of  the  seat  It 
is  loose,  but  kept  in  its  place  by  a  but- 
ton, and  is  readily  Ufted  up  or  down. 
In  this  box  a  cloth  may  be  kept,  by 
wtiioh  the  seat  miiy  at  any  time  be  wiped 

The  Norwegian  portable  seat,  figs.  979, 
980,  is  extremely  useful.  They  are  im- 
ported annually  in  considerable  numbere 
by  the  Baltic  ships  to  the  port  of  LeitU. 


even  by  ladies,  who  may  wish  to  avoid 
the  sun  or  enjoy  a  fresh  object  or  view; 
and   can  also,   for  the  same  reason,  be 


fig.  980  in  its  compressed  form. 

Chfure  in  the  i-ustic  style,  but  of  cast- 
iron,  appear  to  be  becoming  very  preva- 
lent. Tliey  ore  painted  so  as  to  resemble 
the  unbarked  bnmches  of  trees.  What- 
ever may  be  said  of  the  correctness  of  this 
taste,  such  chairs  have  durability  in  their 
favour,  which  those  made  of  the  brandies 
of  trees  have  not 
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PICTURESQUE  STYLE  OP  FLOWER-GARDENS. 


§  1. — ^THEIB  GENERAL  ARRANGEMENT. 

Thb  pictureeque  Btyle,  as  has  already  been 
observed,  is  divided  into  three  pretty 
distinct  kinds,  viz. — the  rough,  the  tidvial, 
and  the  polished  or  refined.  In  the  lat- 
ter, which  is  also  called  the  modem  or 
English  style,  slight  indications  of  the 
gardenesque,  and  still  slighter  of  the 
architectural  and  geometrical,  may  with 
propriety  be  blended. 

lliere  are  few  words  whose  meaning 
has  been  less  accurately  determined  than 
picturesque.     If  we  consult  a  dictionary, 
we  find  it  is  said  to  mean  a  thing  "  ex- 
pressed happily  as  in  a  picture.**    In 
connection  with  such  natural  objects  as 
surfaces  covered  with  vegetation,  in  its 
general  acceptation,  it  means  the  same 
thing.     Sir  Uvedale  Price,  in  his  "  Essays 
on  the  Picturesque,"  defines  it  to  apply  "to 
every  object  and  every  kind  of  scenery 
which  has  been,  or  might  be,  represented 
with  good  effect  in  paintings  just  as  the 
word  beautiful,  when  we  speak  of  visible 
nature,  is  applied  to  every  object,  and 
every  kind  of  scenery,  that  in  any  way 
gives  pleasure  to  the  eye."     Mr  Gilpin 
defines  picturesque  objects  to  be  those 
''  which  please  from  some  quality  capable 
of  being  illustrated  in  painting;"  and 
again,  in  his  letter  to  Sir  Joshua  Reynolds, 
**  such  objects  as  are  proper  subjects  for 
paintiog."    The  late  Sir  Thomas  Dick 
Lauder  says,  "  A  picturesque  object  may, 
in  fact,  be  defined  as  that  which,  from  the 
greater  facilities  which  it  possesses  for 
readily  and  more  efiectually  enabling  an 
artist  to  display  his  art-,  is,  as  it  were,  a 
provocative  to  painting." 

Applied  to  gardening,  we  think,  like 
the  equally  modem  terms  gardenesque, 


sculpturesque,  <kc.,  the  term  means  such 
objects  as  are  best  fitted  for  displaying  the 
powers  of  the  artist,  or  which  would  most 
readily  provoke  him  to  the  exercise  of  his 
art 

The  picturesque  style  in  gardening  has 
too  often  been  misunderstood  even  in 
another  sense,  and  hence  too  many  have 
carried  the  wildness  of  what  is  pi^perlj 
the  trivial  picturesque  up  to  the  very  walls 
of  their  houses— just  reversing  its  posi- 
tion, as  it  should  always  form  the  con- 
necting link  between  the  polished  or 
refined  picturesque  style  and  the  park, 
grove,  or  forest.  Another  misunderstand- 
ing of  the  term  has  been  an  over  affecta- 
tion of  simplicity,  and  an  attempt  merely 
to  imitate  nature  in  its  most  unpolished 
form.  To  this  we  may  add  a  desire  to 
banish  all  embellishments  of  art  from  near 
and  around  the  house,  where  they  ought 
to  be  not  only  employed,  but  displayed. 
"  Wherever  architecture,"  says  Price, 
"  even  of  the  simplest  kind,  is  employed 
in  the  dwellings  of  man,  art  must  be 
manifest,  and  all  artificial  objects  may 
certainly  admit,  and  in  many  instances 
require,  the  accompaniments  of  art ;  for, 
to  go  at  once  from  art  to  simple  imadomed 
nature,  is  too  sudden  a  transition,  and 
wants  that  sort  of  gradation  and  con- 
gruity  which,  except  in  particular  cases^ 
is  so  necessary  in  all  that  is  to  please  the 
eye  and  the  mind." 

The  gradations  of  the  grounds  from  the 
front  of  a  mansion  or  house,  however  de- 
void of  architectural  pretensions  they  may 
be,  should  always  begin  with  an  appearance 
of  art ;  and  if  ever  the  picturesque  style 
is  to  be  indulged  in  to  its  fullest  extent, 
the  transition  must  not  be  abrupt,  but 
gradual.     In  considering  the  pleasure- 


PICTUEESQUK  STYLE  OF  FLOWER-GARDENS. 


grounds  of  a  place,  Sir  Thomas  Dick 
Lauder  obBerves,  "  No  one  can  be  more 
deuroiis  than  I  am  to  see  aature  every- 
where triumphant,  and  that,  even  when 
educated  by  art,  she  shall  still  be  nature. 
But  much  as  my  feelings  ooiucide  with 
this  view,  as  r^ards  the  garden  or  grounds 
that  recede  from  the  mansion,  there  is 
nothing  of  whicb  I  am  more  convinced 
than  of  the  propriety  and  necessity  of 
allowing  the  art  to  become  more  apparent 
in  the  gardening  which  comes  into  more 
immediate  contiguity  with  the  mansion. 
My  rule  would  be,  that  the  house  and  its 
subsidiary  buildings  should  be  directly 
associated  with  designs  of  a  character 
which  may  have  much  of  architectural 
regularity,  as  well  as  actual  architectural 
feature  about  them.  By  this  means  the 
house  itself  not  only  becomes  a  more 
pleasing  object  to  look  at  from  all  points, 
but  the  different  views  eiyoyed  fh)m  it 
become  much  more  interesting  from  the 
enrichment  of  the  foreground  by  minor 
architectural  objects.  Straight-lined  ter- 
races, bowling-greens,  balustrades,  vases, 
Bun-dials,  architectural  seats,  fountains, 
and  statues,  mingled  with  a  profusion  of 
shrubs,  plants,  and  creepers,  are  all  appro- 
priate and  useful  decorations  for  such  a 
place.  The  more  formal  trees,  such  as 
cypresses,  Lombardy  poplars, 
Irish  yews,  im.,  come  well 
into  harmony  with  the  archi- 
tectural design  ;  and  in  some 
instances  box-hedges  may 
be  desirable,  eepeoiedly  where 
they  are  contrasted  with 
shrubs  of  a  freer  growth,  the 
general  design  being  to  pro- 
duce that  intricacy  and  rich- 
ness which  begets  interest, 
and  to  furnish  an  assemblage 
of  objects  to  throw  back  the 
distonoea." 

These  few  years  past  have 
shown  a  great  advance  in  this 
species  of  taste,  as  few  modem 
houses  are  built  without  the 
minor  architectural  details 
of  terraoes,  vases,  balustrades, 
&c.,  being  introduced  as  imme- 
diate accompaniments.  The 
dressed  parterre  connects  them 
with  the  polished  or  refined 
picturesque,  and  that  carries 
the  eye  to  the  trivial,  beyond 


which  is  seen  the  rough  picturesque 
uniting  with  tbe  natural  scenery  in  the 
distance. 

The  general  rules  for  laying  out  gardeu 
in  this  style  are  thus  laid  down  by  Mon- 
sieur de  Girardin,  and  truly  merit  the 
attention  of  the  garden  architect : — 

"  1.  To  form  the  perspective  or  side 
scenes  of  tbe  foreground  that  may  best 
connect  the  distance  with  the  principal 
points  of  view. 

"  2.  To  raise  such  eievations  or  soenee 
as  may  give  relief  even  to  a  flat 

"  3.  To  hide  all  disagreeable  objects. 

"  4.  To  give  more  extent  to  those  that 
ore  pleasing,  by  concealing  their  termina- 
tion behind  a  mass  of  wood,  by  which 
means  the  imagination  continues  them 
beyond  the  point  where  they  are  seen. 

"  B.  To  give  an  ^reeable  outline  to  all 
surfaces,  whether  of  land  or  water." 

These  are  the  ideas  of  one  who 
thoroughly  understood  tbe  subject ;  and 
if  we  would  reduce  these  ruJes  to  practice, 
we  must  perfectly  understand  the  subject 
also;  and  before  we  commence  tbe  im- 
provement of  nature,  we  should  under- 
stand what  her  peculiarities  and  beauties 
are. 

Fig.  981  exemplifies  this  style ;  but,  at 
the  same  time,  there  is  a  oombinatitin  of 
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the  gardenesque  and  architectural,  and,  in 
a  slight  degree,  of  the  geometrical  also. 

In  the  terrace-garden  next  the  house, 
the  geometric  style  is  slightly  shown  at 
a,  which  may  be  laid  out  as  a  simple 
parterre.  The  rest,  composed  of  trees, 
shrubs,  and  flowers,  grouped  together  in 
tolerable  masses,  shows  the  picturesque 
style  ;  statues  and  vases  {h  b  b)  on  pe- 
destals, thinly  scattered  about,  the  archi- 
tectural or  sculptural  style — showing, 
in  fact,  a  harmonious  combination  of 
the  three  leading  styles.  Without  some 
of  these  innovations  the  picturesque  style 
would  be  little  better  than  a  well-thinned 
and  moderately  well-kept  sylvan  scene. 

The  admission  of  the  architectural  style 
in  association  with  the  refined  picturesque, 
especially  near  the  house,  is  thus  excused 
by  the  high  authority  of  Price,  in  "  Essays 
on  the  Picturesque :  — "  A  broad  dry  walk 
near  the  house  is  indispensable  to  the 
comfort  of  every  gentleman's  habitation. 
In  the  old  style,  such  walks  were  very 
commonly  paved;  in  the  modem,  they 
are  very  generally  gravelled.  But  the 
great  difference  in  t^^eir  character  arises 
from  their  immediate  boundaries.  That 
of  the  gravel  walk  is  of  paved  ground, 
than  which  nothing  can  be  more  meagre 
or  formal,  or  have  a  poorer  effect  in  a 
foreground.**  And  this  meagreness  in- 
creases in  proportion  to  the  importance 
of  the  mansion.  '*  But  the  paved  terrace, 
in  its  least  ornamental  state,  is  bounded 
by  a  parapet;  and  the  simple  circum- 
stance of  hewn  stone  and  a  coping,  with- 
out any  further  addition,  has  a  finished 
and  determined  form,  together  with  a  cer- 
tain massiveness  which  is  wanting  to  the 
other,  on  which  account,  and  from  the 
opposition  of  its  colour  to  the  hue  of 
vegetation,  such  mere  walls  are  some- 
times introduced  as  parts  of  the  fore- 
ground by  the  greatest  painters."  A 
sloping  terrace  of  turf  in  such  a  situation 
never  can  produce  the  same  efiect  or 
association  with  the  surrounding  objects : 
it  wants  the  parapet  which,  either  plain 
or  ornamental,  is  its  chief  featura  '*  When 
the  walk  before  the  door  is  gravel,  and 
that  gravel  is  succeeded  by  &e  mowed 
grass  of  the  pleasure-ground,  and  that 
again  by  the  grass  of  the  lawn,  nothing 
can  be  more  insipid.  If  broken  by  trees 
and  shrubs  only,  however  judiciously  they 
may  be  disposed,  still  the  whole  makes  a 


comparatively  flat  and  unvaried  fore- 
ground, whether  it  be  viewed  in  looking 
at,  from,  or  towards  the  house.  But  where 
architectural  ornaments  are  introduced  in 
the  garden  immediately  about  the  house — 
however  imnatural  raised  terraces,  foun- 
tains, flights  of  steps,  parapets,  with  sta- 
tues,  vases,  balustrades,  &c,,  may  be 
called — however  our  ancestors  may  have 
been  laughed  at" — for,  as  Walpole,  in 
''Modem  Gardening,"  has  it,  ''walking 
up  and  down  stairs  in  the  open  air  *' — the 
effect  of  all  these  "objects  is  very  striking ; 
and  they  are  not  more  unnatural — ^that 
is,  not  more  artificial  than  the  house 
which  they  are  intended  to  accompany. 

"  Nor  is  their  own  form  and  appear- 
ance singly  to  be  considered ;  for  their 
influence  extends  to  other  object&  Wher- 
ever trees  are  mixed  with  them,  whether 
pines  and  cypresses,  or  the  many  beautiful 
varieties  with  which  our  gardens  abound, 
they  give  a  value  to  the  tints  of  vegeta- 
tion which  no  opposition  between  trees 
of  different  sorts  can  give  to  each  other; 
and  this  is  a  consideration  of  no  small 
amount  The  contrast  which  arises  from 
the  tint  of  stone,  either  worked  or  in  its 
natural  state,  has  the  great  advantage  of 
detaching  objects  from  each  other  by  a 
marked  difference  of  form  and  tint  and 
character,  but  without  the  smallest  injury 
to  general  harmony." 

The  superiority  of  the  terrace  walk,  in 
its  simplest  state — ^that  is,  with  a  mere 
parapet — "  over  the  gravel  walk,  with  its 
pared  edges  of  grass  as  an  immediate 
foreground,"  has  been  already  noticed; 
"and  it  is  clear  that  one  cause  of  that 
superiority  is  the  contrast  between  the 
colour  of  stone  and  the  tints  of  vegeta- 
tion. The  inferiority  of  the  gravel  walk, 
in  such  a  situation,  proceeds  likewise 
from  another  circumstance ;  its  boimdary 
is  not  only  meagre  as  well  as  formal,  but 
it  is  incapable  of  receiving  any  ornament, 
or  being  varied  with  any  effect  The 
parapet,  on  the  contrary,  admits  of  a 
great  degree  of  ornament,  and  also,  what 
is  very  material,  of  a  mixture  of  the  light 
and  pliant  forms  of  vegetation  with  the 
uniform  unbending  substance  of  stone, 
and  the  enrichment  of  sculpture.  Should 
the  solid  wall  be  thought  too  heavy, 
a  balustrade,  without  destroying  the 
breadth,  gives  a  play  of  light  and  shadow 
of  th^  most  striking  kind,  which  occiu*s 
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in  the  works  of  all  the  painters.  On  the 
top  of  the  coping,  urns,  vases,  &c.,  of 
every  shape  and  size,  find  their  place. 
Vines,  jessamines,  and  other  beautiful 
and  fragrant  climbing  plants,  might  add 
their  loose  festoons  to  those  imitated  in 
sculpture,  turning  round  and  between 
the  balustrades,  clustering  on  the  top, 
and  varying  the  height  of  the  wall  in 
every  style  and  degree  that  the  painter 
might  direct ;  and  vases  of  elegant  forms, 
as  well  as  the  plants  contained  in  them, 
would  add  to  the  general  richness  and 
variety." 

Upon  the  introduction  of  the  natural, 
English,  or  picturesque  style  into  our 
gardens,  a  complete  crusade  was  begun 
against  every  object  or  work  of  art  met 
with  in  grounds.  This  was  going  too 
far ;  but  happily  a  better  taste  has 
sprung  up,  and  we  find  the  intermediate 
space  surrounding  the  house  now  laid 
down  in  a  style  corresponding  with  the 
architecture  of  the  building  and  with  its 
usual  accompaniments  of  artificial  deco- 
ration. 

The  rough  and  trivial  forms  in  this 
style  admit  of  decorations  peculiar  to 
themselves,  except  in  so  far  as  they  are 
at  times  admitted  into  the  gardenesque 
style ;  and  these  decorations  are,  for  the 
most  part,  of  a  rustic  character.  The 
highly-enriched  classic  vase,  fountain,  and 
temple,  give  place  here  to  die  rustic  vase, 
cascade,  and  moss-house  ;  and  the  archi- 
tectural bridge  and  highly-carved  garden 
seat  to  the  rustic  bridge  and  moss-covered 
resting-place,  often  formed  from  the 
stump  of  a  tree,  or  of  a  combination  of 
the  most  crooked  and  misshapen  of  its 
branche&  Instead  of  the  architectural 
walls  surrounding  the  geometrical  flower- 
garden,  wire  fences  are  here  required,  and 
the  fewer  of  them  there  are  the  better  will 
the  garden  represent  thefreedom  of  nature. 
TrelUsed  fences  of  unbarked  trees  should 
be  used,  although  wire  fences  of  the 
plainest  forms  may  not  be  excluded ;  but 
both  should  be  carried  in  natural  wind- 
ings through  the  outskirts,  so  as  to  be  as 
little  seen  as  possible. 

The  wire  fence  is  by  no  means  an 
invention  of  our  own.  The  Chinese  have 
employed  it  as  an  invisible  or  hidden 
fence  for  ages;  and,  instead  of  using 
posts  of  wood  or  iron  uprights  wherewith 
to  fasten  the  wires  to,  they  seciure  theirs 


to  trees,  shrubs,  &c.,  and  carry  them  in 
the  most  irregular  lines  possible,  so  as 
completely  to  hide  them  from  view. 

As  the  expense  of  forming  and  after- 
wards keeping  up  a  garden  in  the  rough 
and  trivial  picturesque  styles  is,  for  its 
extent,  much  less  than  that  for  a  geome- 
trical one,  it  may  be,  and  ought  to  be,  upon 
a  much  larger  scale.  The  picturesque 
garden,  therefore,  may  be  extended 
through  a  great  part  of  a  park,  if  that 
park  possess  sufficient  natural  b^uties. 

Wdks  may  be  extended  in  all  direc- 
tions, but  leading  to  the  most  interesting 
points.  Near  to  the  principal  walks, 
after  quitting  the  lawn  immediately  sur- 
rounding the  house,  may  be  introduced  a 
rosery,  a  heathery,  a  rockeiy ;  and,  as 
we  recede  farther  from  the  house,  collec- 
tions of  ferns  in  groups,  of  grasses,  and 
of  interesting  genera  of  shrubs,  both  ever- 
green and  flowering,  of  native  species, 
which,  although  few  in  number,  are 
pretty  extensive  in  varieties,  as  the  yew 
and  holly  exemplify. 

The  Chinese,  who  appear  to  have  had 
for  ages  a  right  conception  of  winding 
walks,  thus  reason  :  '^  There  are  few 
things  more  variously  entertaining  than 
a  winding  'road,'  which,  opening  gra- 
dually to  the  sight,  discovers  at  every 
step  a  new  arrangement ;  and  although, 
in  itself,  it  has  not  the  power  of  raising 
powerful  emotions,  yet,  by  bringing  the 
passenger  suddenly  and  unexpectedly  to 
great  or  uncommon  things,  it  occasions 
strong  impressions  of  surprise  and  asto- 
nishment, which  are  more  forcibly  felt 
as  being  more  opposite  to  the  tranquil 
pleasure  enjoyed  in  the  confined  parts  of 
the  road;  and,  in  small  compositions, 
they  find  crooked  directions  exceedingly 
useful  to  the  planter,  who,  by  winding  his 
walks,  may  give  an  idea  of  great  extent, 
notwithstanding  the  narrowness  of  his 
limits. 

*'  In  disposing  the  walks  of  their  gar- 
dens, the  Chinese  artists  are  very  attentive 
to  lead  them  successively  to  all  the  |Hin- 
cipal  buildings,  fine  prospects,  and  other 
interesting  parts  of  the  composition — 
that  the  passenger  may  be  conducted 
insensibly,  as  it  were  by  accident,  and 
without  turning  back,  or  seeming  to  go 
out  of  the  way,  to  every  object  deserving 
notice. 

"  The  Chinese  gardeners  veiy  seldom 
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finish  any  of  their  walks  en  cul  de  sac^ 
carefiillj  avoiding  all  unpleasant  dis- 
appointment ;  but  i^  at  any  time,  the 
nature  of  the  situation  obliges  them  to  it, 
they  always  terminate  at  some  interesting 
object,  which  lessens  the  disappointment, 
and  takes  off  the  idea  of  a  childish  con- 
ceit 

'^  In  their  crooked  walks,  they  carefully 
avoid  all  sudden  or  unnatural  windings, 
particularly  the  regular  serpentine  curves, 
of  which  our  English  gardeners  are  so 
fond ;  observing  that  these  eternal,  uni- 
form, imdulating  lines  are  of  all  things 
the  most  unnatural,  the  most  affected, 
and'the  most  tiresome  to  pursue.  Having 
nature  in  view,  they  seldom  turn  their 
walks,  without  some  apparent  excuse-— 
to  avoid  impediments  either  naturally 
existing,  or  raised  by  art  to  improve  the 
scenery.  A  mountain,  a  precipice,  a  deep 
valley,  a  marsh,  a  piece  of  rugged  ground^ 
a  building,  or  some  old  venerable  plant, 
afford  a  striking  reason  for  turning  aside ; 
and  if  a  river,  the  sea,  a  wide-extended 
lake,  or  a  terrace  commanding  rich  pro- 
spects, present  themselves,  they  hold  it 
judicious  to  follow  them  in  all  their  wind- 
ings, so  as  to  protract  all  the  enjoyments 
which  those  noble  objects  procure.  But 
on  a  plain,  either  open  or  formed  of  groves 
and  ^ckets,  where  no  impediments  oblige, 
and  no  curiosity  invites,  to  follow  a  wind- 
ing path  they  think  it  absurd,  saying 
that  the  road  must  either  have  been  znade 
by  art,  or  been  worn  by  the  constant  pas- 
sage of  traveUers;  in  either  of  which 
cases,  it  cannot  be  supposed  that  men 
would  go  by  a  crooked  line,  when  they 
could  arrive  by  a  straight  one.  In  general 
they  are  very  sparing  of  their  twists, 
which  are  always  easy,  and  so  managed 
that  not  more  tiian  one  curve  is  obsmr- 
able  at  the  same  time. 

**  They  likewise  take  care  to  avoid  an 
exact  parallelism  in  these  walks,  both 
with  regard  to  the  trees  which  border 
them  and  the  ground  of  which  they  are 
composed.  The  usual  width  given  to  the 
walk  is  from  8  to  20,  or  even  30  feet, 
according  to  the  extent  of  the  plantation ; 
but  the  trees  on  each  side  are,  in  many 
places,  more  distant,  large  spaces  being 
left  open,  and  covered  with  grass  and  wild- 
flowers,  or  with  fern,  broom,  briars,  and 
underwood." 

Such  are  some  of  the  data  upon  which 
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the  Chinese  act  in  the  disposal  of  their 
grounds,  when  an  imitation  of  natural 
scenery  is  intended.  An  English  author 
on  landscape-gardening,  on  the  subject  of 
walks,  observes :  ''  Wherever  paths  are 
turned,  they  should  lead  to  the  beauties 
of  the  scenery.  Hilly  or  mountainous 
walks  should  have  gradual  and  regular 
ascents, — at  times  amidst  broken  rocks, 
interspersed  with  alpine  shrubs;  then 
winding  through  the  umbrageous  planta- 
tions to  the  sequestered  vale,  treading  the 
banks  of  a  gentle  stream,  embellished 
with  appropriate  plants;  then  toward  a 
piece  of  statuary,  on  tiie  border  of  a 
shady  grove ;  or  to  the  Temple  of  Peace, 
to  a  cascade,  or  where  a  river  falls  and 
foams  along  its  rocky  bed.  In  short, 
such  walks,  if  judiciously  directed,  lead 
wherever  any  object  maybe  seen  to  excite 
admiration,  or  tranquillise  the  mind  to 
calm  reflection.  The  edge  of  a  precipice 
or  of  a  torrent  is  to  be  avoided,  ui^ess 
they  be  well  guarded ;  and  seldom  should 
those  views  be  seen  which  are  calculated 
to  disturb  that  tranquillity  of  mind  which 
is  best  disposed  to  receive  impressions 
pleasing  and  satisSetctory." 

If  the  grounds  are  broken  into  deep 
glens,  or  even  simple  dingles  of  a  few 
yards  in  breadth,  with  water  permanently 
or  occasionally  in  them,  it  wOl  afford  an 
opportunity  for  displaying  artificial  rock- 
work  and  cascades,  which  latter,  in  many 
cases,  may  easily  be  made  to  perform  their 
part,  by  having  reservoirs  in  the  higher 
parts  of  the  grounds,  which,  if  su£Biciently 
capacious,  will  afford  a  supply  of  water  to 
operate  on  the  cascades  when  required. 

Embankments  should  be  avoided  in 
forming  the  walks^  and  the  communica- 
tion kept  up  by  the  introduction  of  rustic 
bridges. 

To  lay  out  a  garden  in  either  of  the 
picturesque  styles,  in  a  tame  alluvial 
meadow,  or  on  ground  having  no  natural 
features  in  association  with  this  style,  is 
a  most  difficult  taak.  Under  such  cir- 
cumstances, it  would  be  better  to  adopt 
either  the  gardenesque  style  or  the  geome- 
trical, the  ktter  depending  entirely  on  the 
character  of  the  mansion. 

Mounds  may  be  thrown  up,  ravines 
dug,  and  abrupt  undulations  may  be 
formed  by  man;  but  all  his  art  can  never 
give,  upon  an  extended  scale,  such  a 
character  to  such  a  field  as  nature  has 
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done  in  situations  of  a  different  caat  It 
is  in  endeavouring  to  imitate  nature  that 
man's  littleness  appears  most  conspicuous. 
A  painter  can  give  a  pretty  good  imita- 
tion of  natural  subjects  on  canvass,  but  it 
is  a  different  thing  for  the  landscape  gar- 
dener to  mould  the  appearance  in  reality; 
and  it  is  here  that  we  are  all  at  fietult,  and 
here  some  of  the  most  eminent  garden 
artists  have  Mien  into  the  uttermost 
absurdities. 

The  wildness  of  nature  may  be  partly 
softened  down,  and  rendered  more  conve- 
nient to  man's  use  and  enjoyment,  by  form* 
ing  walks,  foot-paths,  bmlding  bridges, 
tunnelling  through  obstacles,  making 
easy  ascents  and  descents ;  enriching  the 
landscape  by  the  introduction  of  colour, 
by  planting  flowering  trees  and  shrubs, 
providing  shade  and  shelter  for  himself 
by  the  erection  of  arbours  or  covered 
seats;  inoreasiDg  the  magnitude  o^  or  ren* 
dering  more  constant,  the  rippling  stream 
or  gurgling  cascade ;  and  giving  a  greater 
degree  of  boldness  to  the  projecting  rock, 
by  laying  bare  more  of  its  sur&ce,  or 
removing  fix>m  its  bottom  the  firagments 
which  the  hand  of  time  has  fretted  away. 
Characteristic  decorations  may  be  intro- 
duced, but  they  should  ever  be  sparingly 
employed. 

The  arrangement  of  the  natural  cover- 
ing of  trees  and  shrubs,  as  well  as  those 
additions  deemed  necessary  to  thicken  up 
where  they  may  be  required,  deserves 
particular  attention. 

In  the  gardenesque  style,  we  have  shown 
how  each  tree  and  shrub  should  stand 
distinct  and  apart  Here  the  case  is 
different)  and  we  think  that  in  this  par- 
ticular chiefly  lies  the  distinction  between 
that  and  the  picturesque  style.  In  this, 
the  trees,  and  shrubs,  and  under-growth 
should  freely  mingle  with  each  other,  and 
still  produce  a  broken,  irregular,  yet  per- 
fect undulating  surface,  feathering  down 
to  the  lawn,  so  that  no  part  of  the  sur&oe 
imder  plantation  shall  be  seen. 

Here,  also,  less  of  exotic  character 
should  be  displayed,  excepting  in  the 
foreground,  where  laurels,  rhododendrons, 
&c.,  mav  find  a  place  in  groups  between 
those  of  common  whin,  broom,  roses,  and 
similar  indigenous  plants.  The  elements 
to  work  with  in  producing  a  picturesque 
garden  are  few ;  for,  as  the  Glunese  artist 
says,  ''Nature  affords  us  but  few  mate- 


rials to  work  with.  Plants,  ground,  and 
water,  are  her  only  productions ;  and 
though  both  the  forms  and  arrangements 
of  these  may  be  varied  to  an  incredible 
degree,  yet  they  have  but  few  striking 
varieties,  the  rest  being  of  the  nature  of 
changes  rung  upon  beUs,  which,  though 
in  reality  different,  still  perform  the  same 
uniform  kind  of  jingling,  the  variation 
being  too  minute  to  be  easily  perceived." 

The  elements  found  on  the  ground,  if 
judiciously  managed,  may  be  considered 
the  amount  of  man's  material  in  inter- 
ference with  natural  objects  within  the 
limits  of  the  rough  picturesque  style. 

In  the  trivial  picturesque,  he  may 
soften  the  natural  roughness  of  the  sur- 
face, make  walks  of  greater  breadth,  and 
ease  their  curves  and  gradations,  intro- 
duce slight  symptoms  of  keeping  in  the 
grass  lawns,  and  indulge  in  a  hi^er 
grade  of  characteristic  decorations. 

In  the  polished  or  refined  picturesque, 
Plate  XXXIII.,  the  surface  may  be  re- 
duced to  smooth  and  graceful  undula- 
tions, the  trees  and  shrubs  be  more  of 
exotic  kinds,  particularly  in  the  fore- 
grounds, and  some  order  be  displayed  in 
tiieir  arrangement,  such  as  grouping 
various  species  in  considerable  numbefs 
together,  as  was  so  well  exemplified  by 
Brown  in  l&ypS  ^^^  ^®  grounds  at 
Glaremoni  The  walks  shoidd  be  carried 
in  graceful  curves — their  sides^  when  of 
gravel,  parallel ;  the  grass  ones  running 
into  fiJight  sinuosities  along  their  mar- 
giuB,  and  their  surfia^e  smooth. 

Parterres  may  be  introduced,  avoiding, 
however,  all  stif^  formal,  or  geometric 
figures.  Hi^er  keeping  edioidd  be  mani- 
fested, both  in  the  borders  and  lawns. 
Characteristic  decorations  may  be  in- 
dulged in ;  and  they  should  be  of  a  more 
refined  and  studied  character  than  those 
admitted  into  the  rough  or  trivial  styles. 
In  fiact,  in  this  style  the  highest  grade  of 
keeping  is  required. 

With  regard  to  the  introduction  of  omar 
ments  into  the  polished  picturesque  style, 
or  objects  to  be  seen  at  a  distance,  the 
former  ought  to  be  of  the  useful,  and  the 
latter,  upon  close  inspection,  should  not 
turn  out  to  be  mere  impositions,  or  "  eye- 
traps,"  as  such  deceptions  have  been 
termed.  ''A  temple,**  says  F.  L.  Yon 
Sckell,  ''consisting  only  of  a  facade,  a 
representation  of  a  bridge  oyer  which  you 
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caimot  paw,  are  imperfectionB  and  filla- 
ciea,  the  emplojonent  of  whidi  cannot 
be  recommended ;  for,  in  forming  a  gar- 
den, the  lovely  Tutne  tmtli  ahontd  alwa^ 
be  your  guide." 

In  re^ird  to  the  empli^ment  of  arti- 
fioial  decorations,  we  find  tlie  anthor  of 
"Essays  on  Landscape  Gardening"  ad- 
mitting them  fully.  "  YaeeB  and  Btatuea, 
tastefully  disposed  about  tlie  pleasore- 
grounds,  have  a  pteamng  efieot ;  and,  in 
extensive  shrubberies,  the  arrangement  of 
statues  and  busts,  if  numerous,  should  be 
directed  by  clawical  taste,  that  they  may 
be  disposed  with  propriety  and  truth  : 
no  greater  absurdil^  can  appear  than  sach 
decorations  indisoriminatoly  mixed,  or 
without  literary  order."  "  Classical  asso- 
ciations," Stewart  observea,  "  have  added 
immensely  to  our  national  reaonrcea,  but, 
at  the  same  time,  have  waiped  our  taste 
in  various  instances,"  aoquini^,  as  Alison 
adds,  "  a  superiority  over  the  more  per- 
manent principles  of  beauty,  and  deter- 
mining for  a  time  the  taste  of  nation&" 

The  s^le  of  bouse  with  which  the  pic- 
turesque in  any  of  its  modifioationa 
aceoros  best,  is  that  of  the  oottege  om6e. 
Od  this  subject  Brown  jndiciously  re- 
marks :  "  Some  persons  are  satisfied  if 
their  bouse  and  the  scenery  around  it 
meets  with  separate  approbation;  but 
such  are  totally  deficient  in  arohitoctural 
taste — or  rather  uninformed  as  to  the 
general  principles  which  govern  domestic 
architecture  in  reference  to  its  natural 
acoessoriee,  both  immediate  and  remota 
Now,  the  connection  between  a  house 
and  the  adjacent  grounds,  thou^  not 
intimate,  requires  congmity;  the  oharao- 
ter  of  the  home-landscape  with  that  of  the 
house  should  therefore  accord,  and  appear 
aa  if  they  were  botJt  designed,  planned, 
and  planted  by  one  great  mas- 
ter, and  severally  embellishing 
and  enhancing  each  other." 

Fig.  982  is  an  example  of  a 
flower-garden  adapted  to  the 
refined  pioturesque.  The  fig- 
urea  are  to  be  cut  out  of  the 
graaa,  and  the  walks  to  be  of  I 

Ktvel.  a  is  a  moss-bouBe, 
ring  little  more  than  the 
front  seen,  the  rest  being  hid 
amongst  the  shrubbery;  ( is  a 
seat  The  whole  is  surrounded 
by  a  wire  fenoe,  as  indicated 


hy  the  out«r  line.    The  shrubbery  witbin 
the  fence  is  planted  botii  for  shdter  and 


privacy,  and  need  not  be  oonstitated  of 
tall  trees,  but  only  of  laurels,  rhodo- 
dendrons, &0.  The  outer  sur&ce  of  this 
shmbbeiy  should  be  undulated,  and 
gracefully  feathering  down  to  the  orasB, 
so  that  no  dug  boraer  or  stems  of  the 
shrubs  can  be  seen.  In  planting  tbe 
bordeni,  the  larger  ones  may  be  filled 
with  dwarf  shrubs,  the  others  with  low- 
growing  flowering  plants;  the  smaller 
olumpB  to  be  con&ied  to  one  species  and 
colour  only.  The  situation  is  auppoeed  to 
be  at  some  distance  from  the  mansion. 
Fig.  983  is  adapted  to  a  similar  mtua- 
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tion,  also  cut  on  grass,  and  surrounded 
with  a  shrubbery  and  wire  fence. 

In  regard  to  the  form  of  beds  in  the 
picturesque  style,  if  we  except  the  circle 
and  ovaJ,  all  otiier  geometrical  figures 
should  be  excluded,  as  being  less  adapted 
to  this  style  than  figures  of  an  irregular 
shape ;  and  those  terminating  in  obtuse 
ends  are  to  be  preferred  to  such  as  termi- 
nate acutely,  as  seen  in  some  of  those  in 
fig.  983. 

We  need  hardly  remark  that  all  figures 
of  an  uimatural  character  should  be  ex- 
cluded, such  as  the  figures  of  fish,  birds, 
coats  of  arms,  initials  of  names,  &o.  The 
picturesque  style  is  considered  to  be  a 
representation  of  nature,  and  therefore 
all  forms  which  do  not  partake  of  the 
original  are  to  be  rejected,  as  unworthy 
to  be  introduced. 

A  clever  writer  in  the  "  Quarterly  Re- 
view," in  drawing  a  distinction  between 
the  ancient  and  modem  styles  of  laying 
out  gardens,  observes :  '^  If  we  have  made 
more  of  this  matter  than  it  deserves,  we 
care  not,  for  our  great  object  is  to  impress 
upon  our  readers  that  this  word  '  pictur- 
esque' has  been  the  ruin  of  our  gardens. 
Price  himself  never  dreamed  of  applying 
it,  in  its  present  usage,  to  the  plot  of 
ground  immediately  surrounding  the 
house.  His  own  words  are  all  along  in 
favour  of  a  formal  and  artificial  character 
there,  in  keeping  with  the  mansion  itself 
He  mighty  indeed,  have  used  the  term 
picturesque  with  reference  to  those  splendid 
terraces,  arcades,  and  balconies  of  Italy, 
with  which  we  are  ^miliar  in  the  archi- 
tectural pictures  of  Panini ;  but  he  would 
have  shrunk  with  horror  to  have  his 
theory  applied  to  justify  the  substitution 
of  taapole,  and  leech,  and  conmia,  and 
sausage  designs,  for  the  trim  gardens  of 
symmetrical  forms.'* 

Sir  Walter  Scott  had  no  great  afifection 
for  what  has  been  called  the  natural, 
picturesque,  or  modem  style,  and  would 
even  banish  the  term  landscape  garden- 
ing from  our  vocabulary  altogether,  and 
admit  of  some  other  term,  which  would 
represent  the  laying  out  of  park  scenery, 
which  he  considers  as  distinct  from  laying 
out  gardens  as  the  things  themselves  are. 
Sir  Uvedale  Price  clearly  recognises  a 
threefold  division  of  the  domain,  which 
we  have  already  referred  to— namely,  the 
architectural  terrace  and  flower-garden, 


in  direct  connection  with  the  house,  where 
he  admits  the  formal  style;  the  shrubbery 
or  pleasure-ground,  a  transition  between 
the  flowers  and  the  trees,  'Vhich  he  would 
hand  over,"  says  the  writer  in  the  "  Quar- 
terly Review^  already  quoted,  ''to  the  na- 
tural style  of  Brown  and  his  school;  and, 
thirdly,  the  park,  which  he  considers  the 
proper  domain  of  his  own  system.  This 
is  a  distinction  which  it  would  be  well 
for  every  proprietor  to  keep  in  view,  not 
for  the  sake  of  a  monotonous  adherence 
to  its  divisions  in  every  case,  but  in  order 
to  remember  that  the  tree,  the  shrub, 
and  the  flower,  though  they  be  occasion- 
ally mingled  with  efiect^  yet  require  a 
separate  treatment,  and  the  application  of 
distinct  principles  where  they  are  to  be 
exhibited  each  in  its  full  perfection.  Our 
present  subject  of  complaint  is  the  en- 
croachments which  the  natural  and  pic- 
turesque styles  have  made  upon  the  regu- 
lar flower-garden.  Manufiictures  of  by- 
lanes  and  lightning-struck  cottages  are 
all  very  well  in  their  own  department, 
but  they  must  not  be  in  the  vicinity  of 
the  house.  We  suppose  that  even  Whiate- 
ley  himself  would  admit  that  the  steps 
and  threshold  of  the  door  must  be  sym- 
metrical,  and  would  probably  allow  a 
straight  pathway  to  be  more  appropriate, 
and  even  more  naita^alf  than  a  winding  one, 
leading  directly  to  the  door  of  the  house. 
Once  get  a  straight  line,  even  the  outline 
of  the  building  itsell^  and  it  then  becomes 
merely  a  matter  of  situation,  or  conveni- 
ence, or  taste,  how  fiir  the  straight  lines 
and  right  angles  shall  be  extended ;  and, 
though  nature  must  needs  be  removed  a 
few  paces  further  into  her  proper  retreat, 
yet  simplicity  may  still  remain  in  regular 
and  systematical  forms,  as  much  as  in 
undulationB  and  irregularities  and  mole- 
hills under  the  very  windows  of  the 
drawing-room.  Nothing,  as  Scott  has 
remarked,  is  so  completely  the  child  of 
art  aa  a  garden.  It  is,  indeed,  in  our 
modem  sense  of  the  term,  one  of  the  last 
refinements  of  civilised  life.  To  attempt, 
therefore,  to  disguise  wholly  its  artificial 
character,  is  as  great  folly  as  if  men  were 
to  make  their  houses  resemble  as  much 
as  possible  the  rudeness  of  a  natural 
cavem.  So  much  maukish  sentimen- 
tality had  been  talked  about  the  natural 
style,  that  even  Price  himself  dared  not 
assert  that  a  garden  must  be  avowedly 
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artificial ;  and,  though  now  it  seems 
nothing  strange  to  hazard  such  a  remark, 
yet  its  truth  still  requires  to  be  brought 
more  boldly  and  closely  home  to  us 
before  we  can  expect  to  see  our  gardens 
what  they  ought  to  be." 


§  2. — ^BOCKWORE. 

Rockwork  is  a  department  in  ornamen- 
tal gardening  too  much  neglected.  The 
great  difficildty  in  many  situations  of 
procuring  proper  materials^  and  still  more 
so  of  finding  men  of  natural  taste  and 
judgment  to  construct  it  properly,  may 
account  for  the  few  instances  we  meet 
with  of  anything  like  natural  imitations, 
and  the  many  absurd  and  incongruous 
masses  of  stones,  shells,  petrifications^ 
vitrified  bricks,  &o.,  huddled  together  in 
ample  confusion. 

An  excellent  specimen  of  rockwork  was 
erected  some  years  ago  in  the  grounds 
at  the  Colosseum  in  the  Regent's  Park, 
composed  entirely  of  stone,  and  upon  a 
very  large  scale,  many  of  the  blocks  being 
nearly  two  tons  in  weight 

The  rock  garden  at  Blenheim  extends 
over  an  acre  of  surface,  and  is  intended 
to  imitate  rocky  scars  on  the  face  of  a 
steep  banL  It  is  composed  of  limestone, 
full  of  organic  remains;  that  kind  of 
material  abounding  in,  and  being  natu- 
ral to  the  locality.  Access  is  got  from 
one  part  of  the  rock  to  another  by  means 
of  weU-contrived  stairs,  which  run  in 
oblique  lines  firom  one  part  to  another. 

The  rockwork  at  Sion  is  intended  to 
display  a  ridge  of  massive  rock,  inter- 
mingled with  Alpine  vegetation,  but  is 
excwdingly  poor  and  triflmg,  and,  at  the 
same  time,  misplaced.  A  ridi  architectu- 
ral wall,  with  all  its  accompaniments  of 
balustrading,  vases,  &a,  woiild  have  been 
more  in  character  with  the  place  and 
circumstancea  It  is  intended  to  form  the 
boundaiy  of  a  geometrical  flower-garden, 
in  firont  of  a  highly  architectural  range 
of  conservatories,  (vide  Plate  XVI.)  We 
have  noticed  in  the  very  extensive  nursery- 
grounds  of  Mr  Skirving,  at  Liverpool,  an 
imitation  of  natural  rock,  formed  of  hete- 
rogeneous materials,  and  surfoced  over 
with  cement,  where  a  screen  is  thrown 
across  a  part  of  the  grounds  in  veiy  excel* 
lent  taste,  and  exemplifying  a  principle 


that  might  frequently  be  used  for  shutting 
out  disagreeable  objects,  or  dividing  one 
part  of  a  flower-garden  frx)m  another,  as  in 
the  case  alluded  to,  which  is  placed  so  as  to 
enclose  the  pleasure-grounds  round  Mr 
Skirving^s  house  from  the  public  nursery'^ 
grounds,  and  may  be  described  as  an  arch 
^rown  across  the  main  walk,  having 
wings,  or  rugged  masses  extending  into^ 
and  losing  themselves  amongst,  evergreen 
shnibbeiy. 

The  skeleton  is  formed  of  common 
quarry  stones,  the  fused  masses  of  brick 
procured  from  the  brick  kilns,  or,  indeed, 
any  coarse  material  most  convenient  to 
be  got  These  are  built  up  in  the  most 
rugged  and  misshapen  forms  imamiable, 
and  afterwards  covered  over  with  Roman 
cement,  and  formed  into  recesses,  pro- 
jections, and  overhanging  crags,  accord- 
ing to  tiie  taste  of  the  artist  Sufficient 
apertures  are  left  for  receiving  soil,  in 
which  rock-plants  are  planted.  When 
the  whole  is  perfectly  set  and  dry,  it  is 
painted  with  oil-paint  to  represent  veined 
or  stratified  gramte,  or  any  other  kind  of 
natural  rock  that  may  be  desired.  *  Here 
is  no  unnatural  mixture  of  shells,  fossils, 
petrifications,  architectural  remains,  and 
natural  masses  of  stone  huddled  together, 
as  if  it  were  the  omniunh^^aihenim  of  the 
vestiges  of  creation* 

The  rockwork  lately  erected  at  Chats- 
worth  is  certainly  upon  the  most  stupen- 
dous scale  of  anything  of  the  kind  in  the 
world,  and  forms  a  screen,  or  rather  a 
piece  of  alpine  scenery,  dividing  the 
grounds  around  that  princely  mansion, 
with  its  enriched  parterres^  frx>m  the 
Mammoth  Conservatory. 

Here  there  is  no  dwindling  away  into 
mere  imitations.  The  thing  is  really  and 
substantially  as  natural  as  if  Sir  Joseph 
«>  Paxton  had,  by  some  supernatural  means, 
removed  a  slice  of  one  of  the  Derbyshire 
hills,  and  set  it  down  where  it  is.  Many 
of  the  stones  are  several  tons  in  weight 

There  appear  to  be  two  leading  objects 
to  be  kept  in  view  in  the  construction  of 
artificial  rockeries— namely,  an  imitation 
of  the  Burfiioe,  broken  and  disturbed,  and 
intermingled  with  alpine  vegetation.  In 
this  point  Sir  Joseph  has  eminently  suc- 
ceeded. The  other  is  an  imitation  of  the 
natural  stratification  of  some  particular 
section  of  rock,  geologically  arranged. 
This  we  have  never  seen  more  than  &intly 
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attempted.  The  panoramic  rockwork  at 
Hoole  House,  near  Chester,  the  residence 
of  Lady  Broughton,  is  of  a  description 
different  from  either,  the  object  being 
to  show  alpine  scenery  of  great  magnifi- 
cence, as  it  were  by  modeL  The  deagn 
was  taken  from  a  model  of  the  mountains 
of  Savoy,  with  the  valley  of  Chamouni 
and  the  '^Mer  de  Glace,'*  forming  the 
highest  pinnacles  of  it.  The  latter  is  con* 
structed  of  grey  limestone,  quarts,  and 
spar ;  and  the  spaceet,  which  in  ordinaiy 
rockwork  are  filled  with  plants,  are  in 
this  case  filled  with  broken  fragments  of 
white  marble,  to  look  like  snow,  and  the 
spar  is  intended  to  represent  the  glacier* 
It  would  be  impossible  for  us  to  give 
anything  like  a  correct  delineation  of  this 
superb  rockwork,  even  had  we  had  it  in 
our  power  to  take  drawings  of  it  At  the 
time  we  saw  it,  (now  seven  years  ago,) 
Lady  Broughton  was  averse  to  have  draw- 
ings  made  of  it ;  and  being  quite  unpre« 
pared  to  see  such  a  complete  rookery  and 
garden,  had  time  permitted  and  leave 
been  given,  it  would  have  been  a  task 
beyond  our  powers  to  have  done  anything 
like  justice  to  it 

The  late  Mr  Loudon  was,  however, 
more  fortunate ;  for,  having  obtained  a 
reluekmi  permission,  he,  with  the  aid  of  a 
land-surveyor  and  ''the  water-colour 
drawings  by  Mr  Pickering  of  Chester," 
has  contrived  to  give,  as  fiur  as  the  original 
is  capable  of  being  given  without  *the  aid 
of  colours,  a  fidthful  representation  of 
this  rockery  in  the  fourteenth  volume 
of  the  ''  G^eners*  Magadne,"  pp.  360, 
361 .  To  give  some  idea  of  the  magnitude 
of  this  model  of  alpine  scenery — ^for  we 
can  call  it  by  no  other  name — we  may 
state  that  the  highest  part  is  thirty-four 
feet  above  the  level  of  the  lawn.  The 
lower  parts  are  planted  with  a  very  good 
selection  of  alpine  plants.  Lady  Brough- 
ton's  is  a  villa  garden,  and  the  rockery 
forms  not  only  inciter,  but  seclusion  also 
— a  matter  of  no  small  importance  where 
the  grounds  are  so  situated  as  to  be  over- 
looked by  one's  neighbours,  because  it 
forms  a  permanent  screen,  alike  effective 
in  winter  as  in  summer,  which  plantations, 
unless  of  considerable  breadth,  do  not 

A  rookery,  if  judiciously  disposed,  is  a 
very  fitting  arrangement  for  a  town  gar- 
den, as  it  presents  a  greater  appareni  extent 
of  space,  in  consequence  of  its  abruptly 


undulated  snrfisuse  admitting  of  the  walks 
being  carried  along  within  a  few  feet  or 
yards  of  each  other,  and  yet  being  com- 
pletely hid.  We  once  saw  a  garden  of  t4iis 
description,  formed  by  the  owner,  who, 
being  a  man  of  taste,  laid  out  a  small 
piece  of  ground  so  as  to  produce,  perhaps, 
the  fullest  amount  of  enjoyment  both  in 
water,  rocks,  and  plant^  tiiat  could  be 
done  on  the  same  extent  of  sur&oe. 
He  also  produced  a  highly  creditable 
landscape,  gave  himself  extent  of  walks, 
chiefly  open  to  the  day,  but  partly  sub- 
terraneoTis,  to  admit  of  the  walks  crossing 
each  other  without  a  stranger  being  at  all 
aware  of  the  fact,  and  hence  increasing 
the  illusion  that  the  place  wasof  fiirgreater 
extent  than  it  really  was,  as  you  proceed 
on  from  one  object  to  another,  without 
being  aware  that  you  have  gone  over  part 
of  the  same  line  before,  only  a  few  feet 
above  or  below  where  you  stood. 

The  piece  of  the  ground  overspread 
with  this  rockwork  only  occupied  ninety 
feet  in  length,  by  seventy-five  in  breadth, 
and  in  the  centre  of  this  space  was  a  lake  in 
miniature,  one  hundred  and  twenty  feet 
in  circumference,  and  two  to  three  feet  in 
depths  of  a  very  irregular  and  natural 
form.  Even  in  this  small  space,  when 
the  bridge  is  introduced  to  connect  the 
walks  which  pass  over  a  part  of  it,  and 
that  no  material  part  of  the  landscape 
may  be  omitted,  a  rocky  island  rose  con- 
siderably above  the  water,  in  peaks,  clefts, 
and  projecting  points,  to  throw  their 
shadows  in  the  water.  The  mai^ns  were, 
as  we  have  stated,  very  irregular — ^in 
some  parts  rising  abruptlv,  at  others 
receding  and  rising  graduaUy,  while  at 
others  doping  pebbly  banks,  or  gravelly 
shores,  united  these  with  the  surfece  of 
the  water.  There  was  even  the  dark  cave, 
rocky  ravine,  and  what  appeared  to  have 
been,  at  some  period  long  ago,  the  track 
of  a  mountain  cataract^  indicated  by  the 
bare  shelving  rocks  and  confused  masses 
of  smaller  stones,  left  by  the  imaginary 
dashing  of  the  water. 

The  winding  walks  were  amaringly  well 
contrived,  some  being  merely  footpaths 
leading  to  heights,  from  whence  the  whole 
was  seen  in  one  view,  but  the  principal 
ones  avoiding  these  points. 

To  effect  this  rockery,  about  one  hun- 
dred and  thirty  tons  of  stones,  presenting 
the  most  fioitastic  forms,  as  they  had 
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been  moulded  out  by  the  action  of  the 
weather  as  they  lay  scattered  along  the 
sea  beach,  were  transported  about  three 
miles.  These  stones  had  all  the  appear- 
anoe  of  age— «  point  of  much  consequence 
in  collecting  materials  for  rockwork^— and 
were  profusely  covered  with  moss  and 
lichens.  The  spaces  between  were  well 
covered  with  creeping  plants,  bushes,  and 
trees ;  and  the  lake  was  stored,  not  only 
with  gold  and  silver  fish,  but  with  aquatic 
plants  also.  Indeed,  if  the  proprietor 
were  fond  of  Alpine  plants,  we  believe 
that  the  minority  of  the-  flora  of  Switsser- 
land  might  be  cultivated  in  this  spot>  and 
make  it,  in  a  botanical  point  of  view, 
still  more  interesting  and  uniqua  The 
lake  is,  of  counse,  supplied  by  artificial 
means ;  but  upon  a  more  extended  scale, 
and  in  localities  where  water  can  be  had, 
it  might  be  laid  on ;  and  in  that  case,  the 
apparently  long  empty  cataract  might 
be  restored  to  itis  pristine  use. 

Rockwork  should  always  be  kq[)t  in 
the  back  ground,  if  artificial ;  and  in  a 
garden,  placed  on  a  level  surfiace,  because 
it  is  an  attempt  to  imitate  nature,  where 
all  around  it  is  art  The  case  is  di£ferent 
where  the  dtuatioQ  is  natarally  rooky, 
and  where  projecting  portions  of  rock  can 
be  laid  bare  to  form  the  ground-work. 
Art  may  here  step  in,  and  dispose  of  addi- 
tional pieces  of  rocky  substances^  avoiding 
the  employment  of  such  as  are  foreiffn  to 
the  loo^ty,  to  give  greater  heigfatTrug- 
gedness,  or  character  to  the  other.  It  may 
be  advantageously  employed  in  the  for- 
mation of  screens  for  shutting  out  ob^ 
jects  which  are  not  wished  to  be  seen ; 
to  render  more  secluded  and  sheltered 
small  places,  such  as  villa-gardens,  as  has 
been  already  shown;  it  may  form  the 
termination  of  a  long,  or  even  principal 
walk,  provided  nothing  better  can  be 
substituted  It  should  never  rise  out  of 
the  smooth-dresaed  lawn,  nor  be  placed 
too  near  the  house,  shrubbery  and  ter* 
raced  banks  being  better  for  shutting  out 
objects  in  the  for^pround.  When  the  cul- 
ture of  rock-plants  is  an  object,  the  rockery 
should  present  two  or  more  aspects,  one 
damp  and  shaded,  the  other  fuUy  exposed 
to  the  sun.  Ferns  and  plants  of  shade 
should  occupy  the  former,  while  sun- 
loving  plants  should  inhabit  the  latter. 
Bocks  associate  naturally  with  water; 
and  where  a  pool  can  be  placed  at  its 


base,  with  its  margin  sufi&ciently  broken 
and  ru^ed,  the  effect  will  be  heightened, 
and  the  plants  derive  advantage  firom  the 
aqueous  exhalations  rising  during  the  heat 
of  summer.  The  pool  also  becomes  an 
aquarium,  and  in  it  many  interesting 
plants  can  be  grown.  The  rock-garden 
may,  with  great  propriety,  be  surrounded 
by  shrubb^,  shutting  it  out>  as  it  were, 
firom  the  general  plan  of  the  flower-gar- 
den ;  and,  if  approached  through  a  rustio 
ardi,  or  even,  if  upon  a  large  scale,  through 
a  partially  darkened  tunnel,  the  surprise 
will  be  greater,  and  the  mind  wiU,  in 
general,  be  pleased.  '*  No  appearance  of 
art,  and  no  approach  to  the  regularity  or 
smoothness  proper  to  works  of  art,  will 
be  at  all  in  place  here.  On  the  contrary, 
the  Burfitoe  of  the  whole  cannot  be  too 
irregular,  or  too  varied,  indented,  or  pro- 
minent An  additional  projection  must  be 
given  to  some  of  the  parts,  by  moderate- 
sised  bushes,  or  short-stemmed  weeping- 
trees.  Evergreen  shrubs  or  low  trees  will 
be  particularly  useful.  For  ordinary  prac- 
tice, the  materials  of  which  a  rockery, 
however  small,  is  formed,  should  lie  on 
their  broadest  or  flat  side%  and  not  be  set 
on  edge,  much  less  be  placed  with  their 
points  upwards.  A  little  deviation  may 
occasionally  be  allowed,  for  variety  ;  but 
the  mass  will  have  more  the  appearance 
of  solidity  and  strength,  and  be  more 
according  to  nature's  teaching,  if  each 
piece  be  laid  flat,  with  the  outer  edge  shad- 
ing a  little  downwards  rather  than  up- 
wards. A  rock-garden,  if  its  size  demands 
it,  may  be  traversed,  or  made  more  acces- 
sible, by  very  narrow  walks  just  capable 
of  admitting  one  person.  These  need  not 
be  of  any  uniform  width,  and  should  have 
no  regular  margin.  They  may  be  made 
of  some  quiet  coloured  material,  and  not 
covered  with  dressed  gravel.  Any  great 
elevation  should  never  be  sought  in  small 
rockeries.  This  would  be  inconsistent  with 
their  breadth,  and  would  render  them  too 
prominent  and  artificiaL  They  should  not 
bd  carried  higher  than  the  point  at  which 
they  can  be  well  supported  and  backed 
with  a  broad  mass  of  earth  and  vegeta- 
tion. Additional  height  may  sometimes 
be  given,  if  desired,  by  excavating  into  a 
hollow  the  base  firom  which  they  spring." 
-—Kemp  on  Small  Gardent. 

We  have  ahready  remarked  that  rocks 
should  not  appear  to  rise  out  of  the 
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polished  grassy  lawn  :  grass  and  rocks  do 
not  harmonise ;  it  is  rare  to  find  them  so 
in  nature.  The  vegetation  around  the  base 
of  rockeries  should  be  of  rustic  plants, 
such  as  the  varieties  of  our  hardy  na- 
tive heaths,  and  similar  plants.  These 
should,  however,  bear  no  resemblance  to 
having  been  planted,  but  as  if  they  had 
been  brought  in  large  masses,  and  scat- 
tared  irregularly  around  the  margin,  with 
here  and  there  a  moss-clad  boulder-stone, 
partly  or  in  whole  above  the  surface.  The 
proper  arranging  of  the  base-line  is  not  the 
most  easily  executed  part  of  the  rockery. 

Rockwork  may  be  introduced  both  in 
the  gardenesque  and  picturesque  styles  of 
flower-gardens,  but  never  into  the  geome- 
tric. The  intention  of  rockwork  is  to 
shut  out  objects  not  wished  to  be  seen ; 
to  divide  the  garden  into  different  com- 
partments ;  to  cover  sterile  banks,  in  the 
gardenesque  style ;  and  to  imitate  natural 
rooks,  cascades,  alpine  rivulets,  and  to 
divide  into  different  compartments,  or 
to  exemplify  the  natural  stratification  of 
some  particular  locality,  in  the  pictur- 
esque style.  To  accomplish  these  with 
judgment  and  taste  is  an  art  that  cannot 
be  taught  by  books ;  the  lessons  most  be 
taken  from  the  great  book  of  nature. 
The  rockwork,  being  formed,  should  be 
sufficiently  clothed  with  plants  indigenous 
to  similar  situations  naturally. 

There  is  one,  and  singularly  enough  the 
most  common  of  all  kinds  of  rockwork, 
but  certainly  not  deserving  the  name,  to 
be  met  with  in  most  gardens;  that  is, 
mounds  or  banks  thrown  up  and  covered 
with  pieces  of  curious  stones,  clinkers, 
vitrified  bricks,  &c.,  and  not  unfrequently 
roots  of  trees,  and  fragments  of  sculptured 
stones.  Such  materials  as  these,  having 
no  relation  whatever  to  one  another,  or  to 
any  rock  in  nature,  can  only  be  admitted 
into  gardens  as  affording  shade  and  shelter 
to  the  plants  set  amongst  them,  for  which 
they  are  admirably  suited.  But  to  intro- 
duce such  incongruous  materials  into  land- 
scape is  equally  ridiculous  and  absurd. 

The  Chinese,  who  are  partial  to  imita- 
tions of  the  grander  features  of  nature 
in  miniature,  frequently  construct  rock- 
works  in  their  smallest  gardens ;  and  we 
have  no  doubt  but  with  these,  and  the 
stunted  forms  of  trees  which  they  have 
the  art  of  producing,  they  can  compose 
pretty  good  models  of  natural  or  alpine 


scenery,  and  aU  within  a  very  limited 
space. 

The  subject  of  rockwork  appears  to 
have  been  hitherto,  as  it  were,  carefully 
avoided  by  writers  on  landscape^  as  weU 
as  on  flower  gardening. 

The  following  sensible  remarks,  which 
appeared  in  "  Chambers's  Edinburgh 
JoumaJ,"  are  so  replete  with  good  advice 
on  the  subject,  that  we  are  induced  tc 
give  them  nearly  at  length  : — 

''  The  rocky  ravine,  the  mountain  brow, 
and  the  sea  beach,  are  the  most  fertile 
sources  of  materials  for  a  rockery ;  and 
it  is  necessary,  in  selecting  them,  to  pay 
minute  attention  to  the  manner  in  which 
the  various  rocks  are  deposited  in  their 
several  beds,  and  also  to  the  mosses, 
heaths,  and  ferns,  which  are  congenial  to 
them ;  for  in  proportion  as  the  selector 
shall  succeed  in  imitating  nature  will  he 
please  his  own  eye  and  gratify  his  friends. 
Having  fixed  on  the  quarter  whence  mate- 
rials are  to  be  procured,  the  next  step  is 
to  find  out  an  intelligent  workman,  who 
may  execute  the  chaige  intrusted  to  him 
with  care.  On  this  a  good  deal  depends, 
and  some  pains  should  be  taken  to  make 
him  understand  thoroughly  what  is 
wanted.  The  size  of  the  stones  should 
always  be  varied,  but  proportioned  upon 
the  whole  to  the  intended  size  of  the  rock- 
work. A  number  of  detached  erections 
never  look  well ;  they  are  stiff  and  arti- 
ficial The  whole  should  show  an  evident 
and  well-defined  connection;  and  with 
regard  to  the  stones,  the  greatest  possible 
variety  in  form  and  size  should  be 
studied.  The  foundations  should  consist 
of  mounds  of  earth,  which  answer  the 
purpose  as  well  as  any  more  solid  erection, 
and  will  make  the  stones  go  fiirther. 
Rocks  of  the  same  kind  and  colour  should 
be  placed  together ;  if  intermixed,  they 
seldom  wear  a  natural  appearance.  A 
dark  cave,  penetrating  into  the  thickest 
part  of  the  erection,  is  not  very  difficult 
to  construct;  and  when  encircled  with 
ivy,  and  inhabited  by  a  pair  of  honied 
owls,"  alive  of  course,  ^' which  may  be 
easily  procured,  it  will  form  a  most  inte- 
resting object  Rock  plants  of  every 
description  should  be  profrisdy  studL 
around,  and  in  one  short  twelvemonth 
the  whole  scene  will  exhibit  an  impreas 
of  antiquity  &r  beyond  anticipation.  The 
whole  should  be  enclosed  with  forest  trees 
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of  large  foliage,  that  the  visitor  to  the 
scene  may  step  upon  it  unexpectedly. 
Water  in  all  cases  adds  greatly  to  the 
general  effect,  and  a  small  pond  permits 
the  consti'uction  of  a  rocky  island,  which 
should  be  formed  with  jutting  points,  for 
the  sake  of  the  reflection  in  the  water. 
By  a  simple  expedient,  streams  of  water 
may  be  made  to  issue  from  the  rocks,  or 
to  spout  into  the  air,  and  &11  into  beauti- 
ful cascades." 

"  Rockwork,"  says  the  authoress  of  the 
Ladies'  Companion  to  the  Flower  Gar- 
den, **  should  always  be  an  independent 
feature.  It  rarely  looks  well  when  piled 
up  against  a  wall,  or  around  the  roots  of 
a  tree,  or  in  any  situation  where  it  is  over- 
shadowed by  trees;  in  short,  where  it  does 
not  form  the  prominent  feature  in  the 
scene.  It  looks  well  near  water,  and 
merging  into  it ;  or  in  an  open  airy  gar- 
den, where  it  is  surrounded  by  a  gravel 
walk ;  but  it  does  not  look  so  well  when 
rising  from  turf,  without  an  adjoining 
walk,  or  where  large  shrubs  grow  up 
amongst  the  stones.  In  short,  it  may  be 
laid  down  as  a  general  principle,  that  rock- 
work  should  either  adjoin  gravel  or  a  piece 
of  water,  and  that  it  should  seldom  or 
never  adjoin  trees,  or  grass,  or  walls  in 
buildings."  Round  the  margins  of  ponds — 
forming  the  base  of  fountains,  if  not  of  a 
highly  architectural  character — or  on  the 
sides  and  tops  of  steep  banks,  rockwork 
may  be  placed  with  becoming  propriety. 
In  regard  to  construction,  it  should  be 
made  as  closely  as  possible  to  imitate 
some  natural  piece  of  rock,  possessing 
some  peculiarity  either  of  outline  or  stra- 
tification. The  material  should  be  all  of 
the  same  nature  and  character,  and  in  as 
large  pieces  as  possible.  If  otherwise,  it 
can  have  no  claim  to  a  natural  imitation, 
and  can  only  be  regarded  as  a  stonery — a 
nidus  for  the  growth  of  alpine  plants,  or 
a  heap  of  rubbish,  and  a  blotch  in  the 
garden  scene. 

Ro&ttoork  has  a  somewhat  near  connec- 
tion with  rockwork,  but  sufficiently  dis- 
tinct to  admit  of  not  mixing  them  together. 
The  best  specimens  we  have  seen  of  root- 
work  were  that  many  years  ago  formed 
by  Lady  Grenville,  at  Dropmore,  and  that 
of  more  recent  erection  at  Drumlanrig 
Castle.  At  the  latter  place,  in  a  low  and 
somewhat  obscure  ravine,  nearly  attached 
to  the  splendid  flower-garden,  and  con- 
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nected  with  it  by  a  private  walk,  very 
well  designed,  is  placed  the  rootwork 
garden,  which,  like  everything  about  that 
ducal  residence,  is  upon  a  large  scale. 
Here  conglomerations  of  the  roots  of  trees, 
dug  from  some  neighbouring  peat-bogs, 
and  of  huge  dimensions,  are  scattered 
about  in  tasteful  confusion,  or  piled  up 
into  most  grotesque  forms;  the  whole 
being  placed  on  a  grassy  base,  intersected 
by  tortuous  gravel-walks,  connecting  the 
various  parts  together.  In  the  hollows 
formed  by  decay,  and  in  the  angles  formed 
by  the  original  position  of  the  larger  roots, 
are  planted  rock  plants  in  great  variety, 
and  harmonising  weU  with  the  blackened 
appearance  of  the  roots  which  supported 
the  monarch  oaks  of  some  former  centuiy. 
In  constructing  this  description  of  garden 
ornament,  one  object  must  ever  be  steadily 
kept  in  view,  namely,  that  of  creating 
artificial  ornaments  without  much  ex- 
pense, and  arranging  the  roots  so  that 
they  may  not  appear  to  have  been  thrown 
down  carelessly,  but  placed  there  by  de- 
sign. Such  conglomerations,  even  con- 
sidered merely  as  receptacles  for  dwarf 
and  trailing  plants,  are  perhaps  more 
pleasing  than  conglomerations  of  stones, 
because  less  effort  is  displayed  to  attain 
the  object  desired. 

Roots  are  often  employed  in  the  con- 
struction of  rustic  seats,  alcoves,  and 
places  of  shelter,  as  imaginary  fences, 
and,  as  in  the  case  of  the  root-garden  at 
Drumlanrig,  for  hand-railings  or  balus- 
trading  to  the  rustic  stairs  leading  from 
one  part  of  the  garden  to  another. 


§  a — HERMITAGES,  ARBOURS,  MOSS- 
HOUSES,  AND  SEATS. 

These  are  all  very  pleasing  and  useful 
objects,  particularly  in  extensive  grounds. 
They  not  only  serve  as  places  of  rest 
and  shelter,  but  also  as  guides  to  the 
points  from  which  the  beauties  of  the 
surrounding  scenes  are  to  be  seen  to  most 
advantage.  The  style  of  these  erections 
must  depend  on  the  situation  in  which 
they  are  placed,  or  the  situation  must  be 
selected  for  the  intended  erection. 

In  romantic  and  wild  scenery,  rustic 
seats  or  houses  should  be  placed;  but 
where  the  hand  of  art  has  been  more 
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fioientifically  employed^  a  higher  grade  of 
accompaniments  must  be  introduced. 

"  While  the  spectator  rests,"  says 
Morris  in  ^  Essays  on  Landscape  Gku*- 
dening/  ''  the  rustic  or  the  decorated  seat 
gives  opportunities  for  examining  some 
natural  or  artificial  beauty  which  might 
not  otherwise  have  received  any  parti- 
cular attention.  These  resting-places 
afford  to  kindred  tastes  an  opportunity  of 
pointing  out  to  each  other  innumerable 
effects  and  combinations  that  else  might 
have  been  unnoticed.  They  are  the  points 
whence  the  highest  gratification  of  the 
spectator  is  derived,  and  they  contribute 
the  most  satisfactory  reward  to  the  land- 
scape gardener." 

The  choice  of  garden-seats,  as  well  as 
of  the  spots  on  which  to  place  them^ 
requires  a  degree  of  taste  and  judgment 
apparently  seldom  bestowed  on  the  sub- 
ject There  should  always  be  some  kind 
of  analogy  between  the  seat  and  the  scene 
of  which  it  forms  a  part ;  and,  for  this 
reason,  rustic  seats  should  be  confined  to 
rustic  scenery ;  and  the  seats  for  a  lawn, 
or  highly-kept  pleasure-ground,  ought  to 
be  of  comparatively  simple  and  of  archi- 
tectural forms. 

In  the  disposal  of  seats,  some  should  be 
placed  in  the  sim,  and  some  in  the  shade ; 
and,  when  placed  by  the  sides  of  walks, 
gravelled  recesses  ought  to  be  formed  to 
receive  them.  All  garden  seats,  except 
the  rustic,  should  be  painted  stone-colour, 
as  harmonising  better  with  vegetation 
than  any  other  colour;  and,  of  all  co- 
lours, the  most  unfitted  for  the  purpose  is 
green. 

The  hermitage  is  a  species  of  resting- 
place,  and  was  much  more  in  vogue  in 
former  times  than  now.  They  associate 
better  with  grounds  of  the  picturesque 
style  than  with  any  other.  It  may  be 
said  of  them,  as  of  all  similar  garden 
devices,  that  they  have  lost  caste  since 
the  introduction  of  so  many  new  plants. 
Formerly,  when  our  gardens  possessed 
few  plants,  art  was  called  in  to  make  up 
the  deficiency  in  variety.  Now  plants 
have  multiplied,  and  a  different  style 
of  arranging  them  has  taken  place.  The 
attention  of  the  owner  is  pretty  weU 
occupied,  during  the  gardening  season,  in 
making  additions  to  his  collection,  and  in 
arranging  and  re* arranging  these,  so  as 
to  produce  a  harmony  of  colouring,  and 


to  keep  up  that  effect  for  as  long  a  period 
as  our  short  seasons  will  admit  o£ 

All  these  kinds  of  structures  have  been 
condemned  by  most  of  our  modem  writera 
on  garden  arrangement  and  landscape; 
but,  in  peculiar  situations,  and  under  cer- 
tain circumstances,  they  have  their  inter- 
est notwithstanding.  However,  like  choos- 
ing the  situation  for  a  mansion,  a  temple, 
or  a  seat,  or  even  viewing  a  painting  hung 
against  the  wall,  all  depends  on  the  posi- 
tion the  object  is  placed  in,  and  the  point 
from  which  it  is  to  be  viewed. 

Retired  and  sequestered  situations  are 
the  proper  place  for  a  hermitage,  and,  at 
the  same  time,  a  position  that  could  be 
easily  defended  in  the  event  of  intrusion, 
and  from  which  some  natural  beauties  can 
be  seen.  In  this  respect,  the  hermitage  at 
the  Falls  of  the  Bran,  near  Dunkeld,  as 
well  as  the  one  at  the  Falls  of  Acham,  near 
Taymouth,  are  excellent  examples ;  while 
that  which  existed  some  years  ago  in  the 
royal  grounds  at  Frogmore  was  in  as 
bad  taste. 

The  furniture  should  be  of  the  most 
simple  description  possible,  and  nothing 
artistical  admitted  excepting  books ;  and 
these  should  be  of  the  philosophic  caste. 
The  deception  of  placing  imitation  books, 
however  splendidly  they  may  be  gilt  and 
lettered  on  the  back,  may  lead  to  deserved 
exposure. 

Grottos,  like  hermitages,  are  admitted 
as  adjuncts  into  picturesque  grounds. 
Those  at  Painshill  and  Oatlands  were 
superb  of  their  kind.  The  former  was 
placed  so  that  it  could  be  approached  by 
a  boat  from  the  river  Mole,  a  portion  of 
which  flowed  through  it.  It  has  long 
been  suffered  to  go  to  decay;  and  the 
latter,  once  extremely  righ  in  specimens  of 
conchology,  is  now  to  be  spoken  of  as  a 
thing  that  was.  It  was  entirely  broken 
up,  and  the  fragments  sold  a  few  years 
ago.  It  was  buried  in  the  side  of  a  bank, 
and  admittance  gained  to  it  through  a 
labyrinth  passage;  and  immediately  in 
front  of  it  was  situated  the  grand  royal 
cemetery  of  dogs,  in  which  reposed  the 
ashes  of  all  the  favourite  animfds  of  that 
family,  who  had  the  good  fortune  to  gain 
the  love,  affection,  and  esteem  of  their 
royal  mistress,  the  late  Duchess  of  YorL 

Caves,  caverns,  and  subternmeous  pas- 
sages, in  rocky  localities,  may  be  indulged 
in.    The  two  former  are  to  be  regarded, 
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in  this  country,  more  as  singularities  than  word  of  poetry,  in  which  it  is  frequently 
places  of  enjoyment ;  but,  in  warm,  coun-  made  use  of;  whereas  arbour  seldom  is,  if 
tries,  they  are  amongst  the  first  of  garden    ever. 

liuuries.  With  na  few  natural  arbours  are  to  be 

Arboura,  covered  walks,  and  shaded  met  with.  The  least  artisttcal  are  those 
resting-places,  come  within  the  limits  of  formed  by  slightly  arranging  the  pendant 
picturesque  grounds,  if  they  are  formed  branches  of  the  weeping  a^,  or  similar- 
of  living  trees  or  shrubs.  On  the  Conti-  growing  trees.  A  few  props  within,  to 
nent,  the  vine  is  much  used  for  this  pur-  support  a  rod  or  hoop,  to  carry  up  the 
pose  ;  and  so  it  may,  to  a  certain  extent,  pendant  branches,  is  all  that  is  required ; 
in  the  south  of  England ;  but  beyond  the  and  if  these  have  too  much  the  appear- 
midland  counties,  and  in  Scotland,  the  ance  of  art,  the  smaller  branches  of  the 
hop,  clematis,  ivy,  honeysuckle,  and  tree  may  be  trained  down  upon  them,  or 
chmbing-roses,  must  be  used  as  substi-    ivy  may  be  planted  and  trtdned  over  them, 

and  allowed  to  inter- 
min^e  with  the  branches 
forming  the  root 

The  next  kind  of  ar- 
bour for  mmplicity  of 
form  is  that  formed  of 
tall,  strai  ght,  youn  g  trees, 
of  beech,  hornbeam, 
mountain  ash, willow,&c. 
These  planted  close  to- 
gether in  aline,  forming 
—  the  back  and  sides  of  the 

purposed  arbour,  the 
tutes.  The  above  figure,  984,  displays  front  being  in  general  left  open,  are  bent 
the  taste  of  the  French  and  Germans  in  over  at  the  tops  to  form  the  roof,  and  tied 
this  matter,  who  in  general  place  them  together  to  keep  them  in  their  proper 
against  walls,  and  often  carry  them  by  a  places.  Sometimes  the  stems  are  crossed 
flight  of  steps  to  a  considerable  height,  in  trellis  fashion,  and  after  a  time  they 
as  in  our  figure.  unite  by  a  species  of  natural  engrafting. 

In  Germany,  arbours  are  often  fitted  and  become  exceedingly  strong,  and  will 
up  amongst  tbe  branches  of  very  large    last  for  years. 

and  old  trees,  and  access  got  ta  them  by  Fig.  985  represents  a  Gothic  rustic 
means  of  a  ladder.      If  study  or  privacy  Pj^  pgj 

induce  the  visitor  to  ascend,  the  ladder 
can  be  drawn  up,  and  so  intruaion  be 
prevented.  We  may  here  remark,  that 
in  general  the  terms  arbour  and  bower 
have  been  oonsidered  synonymous :  it 
appears  that  properly  they  are  not  Mr 
Mallet  of  Dublin,  frequently  quoted  in 
this  work,  says :  "An  arbour  is  a  space 
covered  and  enclosed  by  the  interweaving 
branches  of  trees,  and  reticulated  stems 
of  living  plants,  intended  to  afibrd  shade  , 
and  retirement  The  words  arbour  and 
bower  are  properly  very  distinct ;  the 
former  alone  being  formed  of  the  living 
branches  and  stems  of  trees,  whereas  the 
bower,  which  is  not  derived  &om  boagh, 
or  any  analogous  word,  means  simplyany  ; 
small  chamber ;  yet  they  are  used  indis-  -'. 

criminately  by  the  best  writers."  

The  term  bower  seems,  as  it  were,  the  '"^^^^^^f-^^--    '"^i-5»^s-*"°~ 
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arbour,  or  resting-place ;  the  basement 
to  be  of  stone,  the  superstructure  of  un- 
barked  timber,  and  the  roof  thatched 
with  heath.  The  floor  should  be  pitched 
with  pebbles  in  Gothic  pattern,  and  the 
seats  be  made  of  oak  plank. 

The  authority  last  quoted  says,  in 
"  Encyclopaedia  of  Architecture,"  p.  986 : 
''  In  the  grounds  of  less  ambitious  yiUafi, 
plain  unarchitectural  buildings  may  be 
employed ;  or  wooden  structures,  simply 
protecting  the  seat  from  the  weather, 
may  be  resorted  to.  In  England,  it  has 
always  been  customaiy,  since  the  intro- 
duction of  the  modem  style  of  gardening, 
to  form  what  are  called  rustic  covered 
seats."  And  we  may  add,  since  flower- 
gardens  have  been  conducted  upon  any- 
thing like  correct  principles,  other  rustic 
ornaments  have  been  freely  introduced, 
and,  when  properly  placed  and  adapted 
to  the  situation,  have  given  great  interest 
to  the  scene.  Out  of  the  English  or 
natural  garden,  we,  of  course,  would  not 
any  more  tolerate  them  than  we  would  a 
temple  of  Grecian  or  Gothic  architecture, 
or  a  Chinese  Pagoda,  in  them.  Rustic 
work,  however  well  designed  and  elabo- 
rately executed,  would  be  preposterous  in 
the  grounds  immediately  surrounding 
Blenheim,  Chatsworth,  or  Eaton  Hall. 
Architectural  mansions  should  have  their 
architectural  gardens;  and  architecture, 
of  whatever  order,  has  abundant  stores  of 
garden  decoration  without  interfering 
with  the  inistic.  These  principles  are, 
however,  not  strictly  attended  to;  and 
hence  we  some  years  ago  saw  a  rustic 
thatched  summer-house  placed  in  a 
flower-garden  closely  attached  to  the 
princely  palace  of  Blenheim,  and  could 
adduce  numerous  other  instances  of  the 
same  bad  taste.  At  the  same  time,  there 
is  nothing  incongruous  in  rustic-work 
existing  at  Blenheim,  if  sufficiently  re- 
moved from  the  house  and  all  other 
architectural  objects.  There  may  be  a 
natural  garden  at  Blenheim  as  well  as  at 
any  other  place,  but  it  ought  to  be  afi  far 
removed  from  the  mansion  as  possible. 
Indeed,  in  such  large  places,  it  is  perhaps 
proper  that  such  should  exist,  as  it 
relieves  the  mind,  and  remedies  the 
monotony  of  wandering  through  archi- 
tectural alleys,  vases,  statues,  fountains, 
and  mural  decorations. 

Around  cottage  and  villa  residences, 


nothing  is  so  appropriate  as  the  natural 
style  of  gardening,  and  no  ornament  so 
proper  as  rustic  work ;  but  that  should 
always  be  of  a  substantial  and  tasteful 
description.  An  ingenious  correspondent 
in  "  The  Gardeners'  Magazine,"  voL  i.  p. 
485,  on  this  subject  remarks  :  ''One  advan- 
tage of  wooden  rustic  work  is,  that  it  can 
be  adapted  to  a  great  variety  of  purposes. 
Thus  very  beautiful,  and  even  very 
architectural  temples  may  be  formed  of 
unbarked  wood.  Ornamental  doors,  every 
description  of  garden  seats,  and  flower- 
baskets,  and  vases  of  very  el^ant  forms, 
may  be  composed  of  the  same  material . 
Shady  walks  also,  having  the  shady  gloom 
and  enriched  eflect  of  a  Gothic  cloister, 
may  be  made  of  wooden  rustic  work: 
indeed,  there  is  scarcely  any  kind  of 
garden  ornament  to  which  it  may  not  be 
applied.  I  allude,"  continues  this  corre- 
spondent, "  more  particularly  to  what  I 
call  wood  mosaic,  which  is,  I  believe, 
rather  a  modem  invention. .  It  is  formed 
of  split  sticks,  of  various  lengths  and 
sizes,  and  having  bark  of  diflerent  colours. 
The  pieces  are  nailed  to  any  flat  sur&oe 
of  wood,  and  very  beautiful  and  elaborate 
patterns  may  be  produced  by  arranging 
the  pieces  according  to  their  sizes  and 
the  various  colours  of  their  barks.  Ele- 
gant garden  seats,  and  vases  of  almost 
any  shape,  may  be  covered  with  this  kind 
of  mosaic  work ;  but  as  it  is  not  durable 
when  constantly  exposed  to  the  weather, 
it  is  the  most  suitable  for  the  inside  of 
summer-houses  and  garden  temples.  In 
such  situations,  the  richest  specimens 
may  be  introduced,  and,  if  varnished 
over,  they  would  last  for  a  number  of 
years." 

In  corroboration  of  this,  we  may  state 
that  there  are  summer-houses  in  Dalkeith 
Park  of  this  description  that  have  stood 
uninjured  for  nearly  forty  years. 

The  garden  seat  represented  in  fig. 
986,  is  the  invention  of  the  corre^ondent 
above  alluded  to,  and,  as  he  informs  us  in 
"  Gardeners'  Magazine,"  vol.  i.  p.  487,  is 
placed  against  the  stump  of  an  old  wahiut 
tree  in  his  own  garden. 

Figs.  987,  988,  and  989  represent  other 
forms  of  rustic  seats,  which  need  no 
description. 

Structures^  such  as  arbours,  moss- 
houses,  &c.,  should  be  always  placed  in 
positions  to  command  a  perfect  view  of 
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borne    object    of   interest;    indeed,    this    highly   vnried   grounds  at    Dnimlanri^ 
should  not  be  lost  sight  of  in  placing    Castle;  and  so  capacious  are  some  of 
Fig.  888.  them,  that  not  only  j..    jgg 

the  family  and  their 
Tisitore,  but  their  at- 
tendants also,  can 
find  shelter  in  them. 
There  is  a  degree 
of  humanity  in  hav- 
ing such  shelters  dis- 
tributed through  an 
extensive  domain,  oa 
I  they    afford    shelter^ 

to  the  workmen  in!j 
bad  weather.  Highly 
useful  and  ornamen- 
tal, however,  though 
they  be,  care  must 
betaken,  particularly 
seats  and  all  other  appendages,  whether  in  small  places,  that  they  do  not  appear 
fur  shelter  or  repose.     Some  excellent     too  close  together,  as  structures  in  any 

way  relating  to  buildings  are 
f^-  987.  fer  more  conspicuous  than 

sculptural  subjects.  Theyre- 
quire  to  be  iutroduced  more 
sparingly,  and  never  without 
the  appearance  of  obvious 
putpose  or  utility. 

Fig.  990  is  thatched  with 
heath,  attached  to  the  tim- 
bers of  the  roof  with  tar- 
red cord,  but,  for  appear- 
ance sake,  secured  with  four 
hands  of  rope  made  of  Poly- 
trichium  commune,  or  any 
other  similar  strong-growing 
I  moBB.  The  interior  of  the  roof 

is  first  lathed,  as  it  were,  with 
*  hazel  rods  about  one  inch 

Pig-  888.  apart,  into  the  spaces  between 

which  mosses  of  various  co- 
lours are  thrust  firmly  in;  and 
by  BO  doing,  the  whole  of  the 
roof  is  completely  covered. 
The  different  colours  may  be 
placed  in  concentric  circles 
or  zones,  or  in  any  other 
pattern  the  artist  chooses. 
Tbe  back  and  sides,  as  high 
as  3  feet  above  the  seat,  are 
covered  with  larch,  hazel,  or 
other  Btraight^growing  rods ; 
1  and,  if  divided  into  panels, 

'  -  the  rods  may  be  so  arranged 

aa  to  produce  any  device 
stmctures  of  this  kind  have  lately  been  desired  ;  and,  for  the  purpose  of  effecting 
erected  through  the  very  extensive  and    this  in  a  proper  manner,  that  port  to  be 
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so  covered  should  be  lined  with  boarding,     are  Bet  upon  &  atone  plinth  to  insure  their 
and  the  device  drawn  upon  it  with  chalk     durability.     The  seat  and  corerine  of  the 
Fig.  990.  '^®*''  ^^^  ^^^  ^"^   covered  wito  ^od^ 

laid  in  what  is  called  the  herring-bone 
iashion,  as  seen  in  the  sketch,  llie  roof 
IB  in  two  parts,  the  top  part  being  thatched 
with  reede,  and  the  lower  part,  after  b^ng 
boarded  over,  ie  covered  with  rods,  so  ai 
to  give  that  portion  the  appearance  of  a 
corrugated  roof.  The  floors  of  both 
should  be  pitched  with  difierent  coloured 
pebbles  set  in  concrete  or  cement,  and 
disposed  in  a  tessellated  manner. 

Fig.  992  is  stili   more  in  the  rustic 
style.     One-hal^  which  forms  the  front, 
Fiff.  992. 


or  block  coal.  The  seat  is  supported 
upon  rustic  1^  in  front,  and  to  the 
timbers  of  the  structure  behind ;  it  is 
then  covered  with  planking,  and  that 
with  small  rods  similar  to  the  back  and 
sides.  The  front  of  the  roof  is  supported 
upon  columns  of  larch,  oak,  or  any  other 
kind  of  wood,  having  the  bark  on;  the 
arches  at  top  are  easily  constructed  by 
using  two  pieces  of  curved  wood ;  creep- 
ing plants  are  planted  at  their  base,  and 
trained  over  them  and  round  the  circular 
heads  of  the  doorways.  The  spaces  over 
the  doorways  may  be  either  filled  in  with 
rods  placed  closely  together,  or  in  open 
lattice- work,  according  to  taste. 

Fig.  991  is  constructed  much  in  the 

same  manner,  only  the  supports  in  frout 

1%.  991. 


is  supported  upon  larch  or  oak  posts, 
without  plinth  or  pediment  The  roof  is 
simply  thatched  with  heath  or  reeds,  and 
the  whole  exterior  nearly  covered  with 
creeping  roses,  clematis,  &c.  The  whole 
of  the  inside  is  covered  with  moss  of  the 
commoner  kinds.  The  floor  may  be  clay 
or  dark-coloured  concrete. 

Fig.  993  is  supposed  to  be  built  round 
a  living  tree. 


their  middle,  much  in  the  way  of  an  urn- 
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brella  vhen  opened.     The  roo^  for  this  round  ore  divided  into  panels,  the  up- 

reason,  is  light,  and  covered  externally  rights  or  supports  forming  the  priucipola, 

with  heath,  and  internally  with  nioss,tak-  aud  the  diagonal  pieces  the  subordinate 

ingcare  that  the  ribsarefullvBhown.and  ones.     The  spaces  between,  being  filled 

they  themselves  also  covered  with  moss,  up  with  larcu  or  oak  pieces  of  half  the 

or  with  the  bark  of  some  smooth-barked  diameter  of  the  uprights  and  diagonals, 

tree.  The  seat  is  in  the  usual  ruBtic  style,  will    show  the  same    pattern  on    both 

Such  resting-places  may  also  be  built  sides.     Resting-places  of  this  description 

in  the  longitudinal  form,  with  a  pavilion  are  very  easy  of  construction. 

or  hipped  roof  thatched  with  heath,  which  Fig.  994  ^ows  the  elevation  of  a  very 

is  by  far  the  best,  as  it  is  aJso  the  most  elaborate  moss-house  in  the  grounds  at 

durable,  of  all  coverings.     The  sides  all  Dalkeith   Palace.      It   ia  now  thatched 

Fi^.  994. 


with  straw,  but  was  formerly  with  heath,  brackets  between.  The  floor  is  laid  in 
The  roof  projects  i  feet  over  the  walls,  manner  of  a  brick  floor  along  the  front 
forming  a  piazza  or  colonnade  round  the    and  ends. 

four  sides,  and    is  supported    in  front        Fig.  995  is  an  elevation  of  the  front 

with  oak  rustio  columas,  and  curvilinear    wall  under  the  colonnade,  showing  the 

Fig,  695. 
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casement  windows,  of  which  there  are  simply  covered  with  thick  pieces  of  oak 
four  in  the  building,  the  other  two  being  bark  on  both  sides.  The  door  frame  is 
phiced  one  in  each  end.  In  front  of  the  same  as  that  of  the  windows.  Tlie 
these  two  windows  are  placed  two  nistio  three  panels  over  the  door  and  windows 
seats  with  open  backs,  which  protect  the  are  inlaid  with  pieces  of  oak,  each  cut 
glass,  and,  at  the  same  time,  do  not  into  four  sections,  as  are  also  the  margins 
much  eiclnde  the  light  Themullionsand  at  the  two  eods.  The  roof  of  the  colon- 
frames  of  these  windows  are  of  oak,  with  nade  all  round  is  covered  with  different 
the  bark  carefully  preserved.  The  other  coloured  moasea  within, 
parts  are,  as  usual,  of  lead  and  iron,  the  Fig.  996  is  the  elevation  of  Hie  two 
centre  part  of  each  opening  for  ventila-  ends,  showing  the  position  of  the  windows, 
tion.     The  door  is  in  two  parts,  and  The  surface  is  covered  with  shells,  set  in 

FiK.99S. 


plaster  of  Paris,  those  under  the  win-     coues,  (fig.  997,  a,)  with  those  of  Pinns 
dows  being  oyster  shells,  the  other  partfl    sylvestris,   or  Scottish  fir,  (c  c,)  and  of 
being  done  with  smaller  ones,  found  abun- 
dantly by  the  sea-side.  _  ^'«-  ^-  __ 

The  floor  of  the  interior  is  of  brick,  not 
by  any  means  in  accordance  with  the 
other  parts  of  the  building.  The  scats 
are  all  portable,  and  consist  of  a  sofa  and 
six  chairs,  two  of  which  are  representations 
of  arm-chairs,  hollowed  out  of  the  trunks 
of  two  old  oak  trees,  very  much  covered 
with  excrescences ;  the  others  are  light 
chairs,  formed  of  hazel,  and  the  seats 
cushioned  with  Polytrichium  commune. 
The  sofa  is  also  cushioned  with  the  same, 
the  back  being  open  wickerwork.  The 
table  is  circular,  set  on  a  clawed  stand, 
and  covered  with  a  matting  of  poly- 
trichium. 

The  »de  walls  are  all  covered  with  both  allemately,  oa  at  d,  and  sqiutre 
moes.  In  the  centre  of  the  back  wall  is  a  knobs  of  oak,  divided  into  four  sections, 
representation  of  a  ducal  coronet,  done  in    as  at  &. 

fircones.  The  roof  is  of  Sphagnum  palus-  Summer-houses  are  and  may  be  ood- 
tre,  a  white  moss;  and  in  the  oentre  is  a  struoted  in  a  great  variety  of  forms,  and 
stag,  three-fourths  of  the  natural  size,  of  different  materials  Very  neat  recding- 
(the  crest  of  the  Scotts  of  Buccleuch,)  houses  may  be  formed  of  4-inch  quarter- 
done  in  a  very  ingenious  manner  with  ing,  set  upon  a  base  of  brick  or  stone,  so 
small  rods  of  young  larch.  A  cornice  as  to  raise  the  timbers  one  foot  from  the 
runs  round  the  interior,  formed  of  spruce    ground.    These  may  be  lined  ou  one  or 
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both  sides  with  boarding;  and  that  covered 
with  imitation  basketwork,  or  designs 
formed  of  larch,  oak,  hazel,  or  any  otber 
wood,  selecting  the  smooth  branches ;  or, 
if  desired,  it  may  be  covered  with  cones 
of  various  species  of  pines,  so  arranged  as 
to  produce  a  very  pleasing  effect.  The 
rough  bark  of  trees--oak,  for  example — 
may  be  used  to  cover  the  whole,  or  the 
sides  may  be  divided  into  panels,  with 
pieces  of  branches  or  cones,  and  the 
panels  filled  in  with  smooth  or  rough 
bark,  according  to  fancy. 

Similar  houses  may  also  be  constructed, 
by  covering  the  quartering  with  lath,  and 
plastering  with  good  sound  hair  plaster, 
the  sur&oe  of  which,  while  wet,  may  be 
dashed  with  clean  gravel,  pebbles,  small 
shells,  scoriae,  spars,  &o.,  sifted  so  as  to  be 
of  a  uniform  size.  Shells  of  various  kinds 
are  often  used  for  such  purposes,  and  are 
stuck  in  while  the  plaster  is  soft,  and  very 
prettv  devices  are  often  formed  by  them. 
As  tnis  work  requires  to  be  done  expe- 
ditiously, it  is  necessary  to  have  the  shells 
sorted  and  dose  at  hand ;  and  to  render* 
the  pattern  or  design  as  perfect  as  pos- 
sible, it  should  be  traced  on  the  plaster 
first;  and  this  process  will  be  much  &ci- 
litated,  if  the  pattern  is  cut  out  in  sheet- 
iron,  thin  boaniing,  &c.,  which  being  laid 
on  the  plaster,  the  lines  can  be  traced 
with  great  accuracy  and  despatch. 

Again,  great  variety  of  design  may  be 
given  to  the  plastered  waUs.  ''Lines 
may  be  drawn  by  the  trowel,  straight, 
wavy,  angular,  intersecting,  or  irregular. 
Stripes,  checks,  squares,  circles,  or  trellis- 
work,  may  be  idso  imitated.  Wicker- 
work  is  a  very  general  subject  of  imita- 
tion, and  this  is  produced  by  pressing  a 
panel,  generally  a  foot  square,  of  neatly 
wrought  wickerwork  against  the  plaster 
when  moist  It  is  evident  that  this  de^ 
scription  of  ornament  might  be  greatly 
varied  and  extended,  and  that,  instead 
of  the  panel  of  wickerwork,  wooden 
plates,  of  patterns  such  as  those  used  by 
room-paper  printers,  might  cover  the 
walls  witii  hieroglyphics,  with  sculptures 
of  various  kinds,  with  imitation  of  natu- 
ral objects,  or  with  memorable  or  instruo- 
tive  sayings,  or  chronological  facts."— 
Btuyelcpedia  of  Villa  Arehitedure* 

Such  walls  may  have  the  appearance  of 
age  given  them  by  the  process  called 
splashing ;  but  in  this  case  they  require 

VOL.  I. 


to  be  thoroughly  dried,  if  the  splashing  is 
to  be  composed  of  glutinous  material,  or 
in  oil  colours,  which  are  by  &r  the  most 
durable.  If  splashing  is  to  be  done  in 
water  colours,  it  matters  not  whether  the 
walls  be  dry  or  not  As  a  general  rule 
in  splashing  or  even  plain-colouring  waUs 
with  oil  colours  or  with,  glutinous  material, 
the  walls  should  be  thoroughly  dry,  and  it 
should  be  done  at  a  season  when  they  are 
not  saturated  with  moisture.  "  The  reason 
for  these  rules  is,  that  water  colours  do 
not  impede  the  evaporation  of  moisture 
from  the  wall,  and  the  absorption  by  the 
mortar  of  carbonic  acid  gas,  by  which  it 
is  hardened  and  rendered  durable ;  while 
glutinous  colours,  by  closing  up  the  pores 
of  the  surface,  do  both." 


§  4 — ^BRTOGES. 

Rustic  architecture — ^that  is,  the  build- 
ing of  bridges,  covered  seats,  moss-houses, 
&c.,  and  the  use  of  vases,  baskets,  and 
arbours,  made  of  timber  in  its  natural 
state,  without  or  with  the  bark  on — ^has 
been  deemed  by  some  of  our  own  country 
a  species  of  child's  play,  which  may  fireely 
be  left  to  the  fancy  of  those  who  indulge 
in  it ;  and  F.  L.  Von  Seckyl,  a  German 
author,  is  of  the  same  opinion.  We  think 
very  differently,  and  consider  that  there 
has  been,  in  many  instances,  as  much 
taste  and  talent  shown  in  designing  and 
erection  of  some  of  these,  as  in  the  erec- 
tion  of  many  architeotund  buildings  for 
the  same  purpose.  To  those  who  think 
the  English  or  natural  style  of  laying  out 
grounds  the  perfection  of  principle,  and 
to  such  as  cannot  afford  more  expensive 
erections,  we  would  recommend  the  intro- 
duction of  rustic  work  in  preference  to 
the  more  elaborate  and  classiG,  because  it 
harmonises  with  that  style,  and  is  compa- 
tible with  the  means  of  the  less  affluent 

Again,  exotic  trees,  shrubs,  and  flower- 
ing plants,  are  made  use  of  in  the  compo- 
sition of  even  what  is  called  a  natural 
garden.  They  are  introduced  for  variety 
and  effect,  when  those  materials  indige- 
nous to  our  country  are  found  inadequate 
to  the  artist's  purpose.  The  ground  is  par- 
tially smoothed,  the  route  defined  by  gra- 
velled walks,  form  and  shape  given  to  the 
borders,  tUl  at  last  nature  is  almost  obli- 
terated by  art.    Why  then  not  introduce 

4  X 
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rustic  bridges,  vaaea,  baakete,  fences,  iic.^     greater  the  pionure  on  ti)e  abntmenls  ; 
They  are  only  art  in  its  first  remove  from     and  while  theae  remun  sound,  no  weight 
nature,  and  onlj'  proclajm  more  boldly 
that  the  hand  of  man  has  been  here.  ^kf-  ^^• 

Such  bridges  aro  constructed  by  merely 
laying  two  trees,  with  their  bark  on — a 
feature  which,  we  need  hardly  observe, 
should  be  attended  to  m  all  auoh  Btmo- 
tures — from  nde  to  side  of  the  space  t«  be 
spanned.  No  abutments  need  be  used 
if  the  banks  are  firm.  Both  for  strength, 
especially  if  the  space  be  broad,  and  also 
for  effect,  struts  may  be  fixed  in  the 

banks,  and  bolt«d  with  oaken  dowels  to    can  break  it  down.    We  believe  that  this 

the  under  side  of  the  bridge.     The  cover-     bridge  was  the  invention  of  Napoloon, 

ing  for  the  footway  should  be  of  young     and  first  used  during  his  inroaas  into 

lareh  trees  laid  aoroes,  placing  the  but>    Germany  in  the  early  part  of  his  eventful 

end  and  top-end  alternately,  so  that  all    career.     We  have  often  need  this  sort  of 

may  be  straight  across  the  bridge.    These     bridge  for  temporary  porpoees,  as  it  cao 

may  be  spiked  down  with  large  nails,  or     be  put  up  and  taken  down  in   a  very 

witJi  oaken  pins,  in  which  latter  case  no     short  time.      The  principal  part  of  the 

iron  will  be  required  for  the  structure,     construction  is  to  make  the  abutments 

If  the  larch   poles  exceed  4  inches  in     sound  with  coarse    stone-work.       Four 

diameter,  they  should  be  ripped  up,  the    larch  trees  (or  any  other  tltat  are  straight) 

sawn  side  being  laid,  of  course,  under-    are  out  into  lengths,  a  little  more  than 

most.  half  the  width  to  be  spanned.      Heir 

Fig.  998  is  a  specimen  where,  supposing     but-ends  are  set   in  botes  left  in    the 

the  banks  to  be  insecure,  rough  rubble    abutments  &r  their  reception ;  the  other 

ends  are  elevated  upon  treesela,  or  held 

Fig.  868.  up  by  men,  until  the  two  raxws  bearars, 

the  sections  of  which  are  shown  at  a  a, 

are  placed ;  the  one  resting  on  the  top  of 

the  longitudinal  bearer,  or  tree,  on  the 

right-huid  side,  and  the  other  on  that  on 

the  left-hand  sida    The  top  ends  of  the 

longitudinal  bearers  on  each  side  then  hB 

down,  and  rest  on  the  top  of  the  cross 

bearers,  thus  forming  a  rucle  arch  of  great 

abutments  are  introduced.     The  nearer    strength.     The  cross  bearers  are  kept  in 

they  resemble  a  piece  of  rock  of  the  same     their  places  by  having  an  iron  or  timber 

chuBcter  as  that  existing  natnislly  in     bolt  driven  through  them  and  into  the 

the  vicinity,  the  better.      A  parapet,  or     longitudinal  beams ;  and  this,  fbr  mere 

hand-nul,   is  also  introduced,   both  for     foot-bridges,    is    sufficient.      Bat    wlien 

safety  and  efiect     The  footway  is  covered     greater  strength  is  required,  four  raeces 

ns  just  described,  and  as  in  all  the  other     of  timber  are  bevelled  off  at  top,  and  laid 

examples.     The  uprights  in  the  parapet    on  the  longitudinal  beams,  having  dwir 

are  mortised  into  the  floor  of  the  bridge,    square  or  section  end  brou^t  oloee  up  to 

and  also  into  the  top  of  the  hand-rail,  as     the  baek  of  the  cross  bearers,  and  nailed 

are  also  the  slightiy -curved  pieces  between    down  fitst  to  the  long  beams.    A  piece  of 

them ;  and,  although  bolted  together  at    wood  is  fitted  mto  the  angle  (b),  when  the 

their  middles,  a  strong  withing  is  wound    whole  is  ready  to  be  covered  with  oroa- 

ronnd  them,  as  if  they  were  tied  by  that    pieces,  to  form  the  footway.  The  parapet, 

means  alon&  or  band-rail,  may  be  fitted  up  according 

Vi^  999  is  a  bridge  of  great  strength     to  &ncy,  ajtd    for  temporary  poipoeee 

and  simple  construction.    It  will  be  seen    may  be  (Uspensed  with. 

that  it  is  upon  the  principle  of  the  arch :        A  modification  of  the  same  kind  of 

the  greater  the  weight  on  the  centre,  the    bridge  may  be   ocHwtnicted,   having  a 
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doable  eet  of  aroes  bearere,  b;  meaaa  of  cannot  be  long  engaging,  if  its  rigour  be 
whiob  an  additional  set  of  prlnoipal  beams  not  softened  b;  oircumatanoea,  which 
is  introduced,  adding  oonaidembly  to  the  may  belong  eitiier  to  those  or  more 
length  of  the  bridge.  A  space  of  40  feet  cultivated  spots ;  and  when  the  drean- 
may  readily  be  spanned  by  tiiis  means,  ness  is  extreme,  little  streams  and  water- 
by  making  the  becima  resting  in  the  abut-  falls  are  of  themselveB  insufficient  for  the 
ments  oover  a  space  each  of  15  feet,  and  purpoae— aDintormixture  of  vegetation  is 
the  level  pieces  in  the  centre  10  feet  A  also  necessary ;"  and,  we  may  add,  the 
very  simple  hand-rul  may  be  constructed,  softening  hand  of  art  to  a  limited  extent, 
oonststing  of  forked  uprights,  having  a  "  If  su«di  a  scene,"  says  the  same  autho- 
strong  rope,  or  vrithy  plaited  of  flexible  rity,  "  occurs  within  the  precincts  of  a 
beatb,  running  through  the  forks.  park  or  garden,  no  expense  should  be 

Fig.  1000  is  a  bridge  of  ample  con-    spared  to  meliorate  the  soil.    Without 
trivanoe,  and  suited  for  spaces  not  exceed'    some  v^etation  amongst  the  rocks,  the; 
y[^_  jQQg_  are  only  an  object  of  curiosity,  or  a  aub- 

jeot  of  wonder ;  but  verdure  alone  will 
give  some  relief  to  the  scene ;  and  shrubs 
j  and  bushes,  without  treee,  are  a  sufficiency 

ofwood.  The  thickets  may  also  be  extend- 
ed by  creeping  plants,  snob  as  pyracan- 
tha,  cotoneasters,  and  ivy,  to  wind  up  the 
sides,  or  cluster  on  the  top  of  the  rocks." 
ing  15  or  18  feet  It  is  slightly  curvod,  In  such  situadons  artificial  rills,  rivulets, 
and,  after  previous  remarks,  requires  no  and  cascades,  may  be  appropriately  imi- 
cxplanation.  Such  bridges  are  not  only  tated ;  and  their  construction  requires 
uiteful,  in  so  far  as  they  serve  for  the  much  taste,  as  well  as  a  knowledge  of 
purpose  of  communication,  but  they  have  the  resisting  power  of  fluids,  in  forming 
value  as  objects  enriching  the  landscape,  the  dam  or  bank  at  the  end  of  the  reser- 
more  especially  when  seen  from  the  walks  voir.  "  With  respect  to  etreugth,"  is  as 
which  may  bo  at  a  lower  level  It  is  im-  Mr  Loudon,  "  the  pressure  of  water  says 
proper  to  cover  the  roof  of  such  bridges  its  depth ;  and  consequently  a'dom,  whose 
with  gravel,  as  it  is  both  out  of  character,  section  b  a  r^ht-sjigled  triangle,  and 
and  it  lays  an  unnecessary  load  upon  whc«e  bypothenuse  forms  an  angle  of  45" 
them,  wtuch  their  construction  is  not  with  the  base  formed  of  any  material  of 
suited  to  carry.  greater  specific  gravity  than  water,  would, 

BO  far  as  strength  is  concerned,  hold  in 
equilibrium  a  body  of  still  water  of  a 
§  5. — EILLS,  BlVULBrs,  A2JD  CASCADES;  depth  equal  to  its  perpendicular.  If  the 
hypothenuse,  or  doping  side,  be  placed 
In  this  style,  artificial  rills,  rivulets,  next  the  water,  it  will  more  than  hold 
and  cascades,  may  be  introduced :  if  they  the  water  in  equilibrium,  by  the  weight 
exist  naturally,  even  to  a  limited  extent,  of  the  triangle  of  the  water  superinoum- 
they  may  be  extended;  or  if  the  situation  bent  on  the  dam  or  bank, 
is  naturally  favourable  to  their  introduc-  "  ITiat  the  materials  of  the  bank  must 
tion  artifioially,  happy  effects  may  be  be  of  a  nature  impervious  to  the  water, 
produced ;  but  they  must  be  natunJ  to  and  also  must  adhere  to  the  base  or  bot- 
the  scene— and  such  scenes,  says  the  tom,  so  as  not  to  admit  water  to  escape 
author  of  "  Observations  on  Modem  beneath  it,  are  obvious  conditions  of  tbe 
Gardening,"  "commonly  require  every  foregoing  proposition.  The  practice  of 
nooompanlment  which  can  be  procured  forming  dins  or  heads  is  derived  finm 
for  them.  Mere  rocks,  unless  they  are  this  theory;  but  to  guard  agtunst  acd- 
peouliarly  adapted  to  certain  impressions,  dent,  the  base  of  the  triangle  is  always 
may  surprise,  but  can  hardly  please,  more  than  three  or  more  times  greater 
They  ore  too  fiur  removed  from  common  than  its  height  The  slope  next  the 
life — too  barren  and  inhospitable— rather  stream  may  form  au  angle  with  the  hori- 
desolate  than  solitary,  and  more  horrid  eon  of  from  40°  to  20°,  and  that  on  tie 
than    terrible ;  so  austere   a  character    lower  side  is  r^ulated  by  the  uses  of  the 
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dam.  If  for  raising  water,  so  as  to  coyer 
a  hollow,  where  there  is  little  or  no  over- 
flow expected,  then  the  slope  on  the  under 
side  is  generally  of  earth,  40°  or  35°, 
turfed  or  planted ;  if  for  a  cascade,  the 
slope  is  regulated  by  the  form  or  undula- 
tions, on  which  the  rocks  to  produce  the 
breaking  of  the  water  are  to  be  placed ; 
and  if  for  a  waterfall,  a  perpendicular 
wall  is  substituted,  over  which  the  water 
projects  itself  in  a  sheet  or  lamina,  in 
breadtti  proportioned  to  the  current.  In 
all  these  cases,  instead  of  forming  the  dam 
entirely  of  materials  impervious  to  water, 
it  is  sufficient  if  a  vertical  stratum  of 
wrought  clay  be  brought  up  its  centre, 
and  tibe  surface  of  the  bank  rendered  firm, 
by  a  coating  of  gravel  on  the  slope  next 
the  water. 

"The  construction  of  the  water&ll, 
where  avowedly  artificial,  is  nothing  more 
than  a  strong-built  wall  across  the  stream, 
perfectly  level  at  top,  and  with  a  strong, 
smooth,  accurately-fitted,  and  well-jointed 
coping.  On  the  perfection  of  the  copings 
both  as  to  level  and  jointing,  depends  the 
r^ular  distribution  of  the  thin  sheet  of 
water  to  be  projected.  Formerly,  artifi* 
cial  cascades  of  this  sort  were  curved  in 
the  grooved  plan,  the  concavity  pointing 
down  the  stream,  by  which  some  strength 
and  a  better  view  of  the  water  were  sup- 
posed to  be  obtained.  With  respect  to 
strength,  this  can  only  hold  true,  or  at 
least  be  of  consequence,  in  cases  where 
the  upper  slope  of  the  dam  is  very  steep, 
and  the  force  of  the  current  great ;  and 
as  to  a  fuller  view,  this  can  only  take 
place  when  the  eye  of  the  spectator  is 
in  the  focus  of  the  segment.  Where  a 
natural  waterfall  is  to  be  imitated,  the 
upright  wall  must  be  built  of  huge  irre- 
gular blocks;  the  horizontal  hmiina  of 
water  broken  in  the  same  way,  by  placing 
fragments  of  rocks,  grouped  here  and 
there,  so  aa  to  throw  the  whole  into 
parts;  and,  as  nature  is  never  methodical, 
to  form  it  as  if  in  part  a  cascade.  : 

''In  Imitating  a  natural  cascade  in 
garden  scenery,  the  horizontal  line  must 
be  perfect,  to  prevent  waste  of  water  in 
dry  seasons ;  and  from  this  to  the  base 
of  the  lower  slope  the  surface  must  be 
paved  by  irregular  blocks,  observing  to 
group  the  prominent  fi:iagment8»  and  not 
distribute  them  irregularly  over  the 
sur&ce. 


''The  greatest  danger  in  imitating 
cascades  and  water&lls  consisting  in 
attempting  too  much,  a  very  few  blocks, 
disposed  with  a  painter's  eye,  will  effect 
all  that  can  be  in  good  taste  in  most 
garden  scenes;  and  in  forming  or  im- 
proving them  in  natural  rivers,  there 
will  generally  be  found  indications  both 
as  to  situation  and  style,  especially  if  the 
country  be  uneven,  or  stony,  or  rocky. 
Nothing  can  be  in  worse  taste  than  piles 
of  stones  and  rocks  across  a  river,  either 
natural  or  artificial,  in  a  tame  alluvial 
meadow.  They  may  be  well-chosen  frag- 
ments from  suitable  materials,  and 
arranged  so  as  to  form  a  cascade  or  water- 
fiiU  very  beautiful  of  itself,  but  whose 
beauty  is  really  deformity  or  monstrosity, 
relatively  to  the  surrounding  sceneiy,  or 
to  that  whole  of  which  it  should  form  an 
accordant  part** 

We  have  given  this  long  extract,  because 
it  contains  in  few  words  almost  all  that 
immediately  relates  to  the  subject.  We 
may,  however,  add,  that  in  choosing  ma- 
terials for  this  purpose,  such  only  ought 
to  be  selected  as  are  found  in  natural  cas- 
cades, and  that  all  artificial-  material — 
such  as  clinkers,  vitrified  naasses  of  brick, 
&c. — should  be  discarded,  as  being  per- 
fectly imnatural.  Several  species  of 
mosses  will  bear  being  transplanted,  and 
such  should  be  introduced  to  give  the 
appearance  both  of  age  and  nature  to  the 
work. 

Although  a  rivulet  in  itself  is  not  of 
sufficient  importance  to  become  an  object 
very  conspicuous,  still  in  sequest^^d 
situations  it  affords  such  a  degree  of 
pleasure,  variety,  and  refreshing  coolness, 
as  to  render  it  a  desirable  adjunct  in 
picturesque  scenery. 

"  Perhaps,"  says  Morris,  "  the  most 
striking  effect  water  is  capable  of  pro- 
ducing is  in  a  cascade  or  natural  water- 
fall. The  mind  receives  pleasing  impres- 
sions of  wonder  and  delight,  when  witness- 
ing the  liquid  element  descending  from 
on  high  in  various  sheets,  which  nnrkle 
with  a  diamond  lustre  as  they  fidl,  the 
cloudy  spray  reflecting  the  soft  and 
blended  colours  of  the  rainbow;  then 
dashing,  with  furious  irregularity,  over 
bold  projections  and  stupendous  rocks. 
Such  a  scene  as  this  must  be  presented 
principally  by  nature,  but  mudi  may  be 
done  artificially  to  add  to  its  grandeur. 


RUSTIC  FENCES. 
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Pi^.  1001. 


Where  Buch  an  object  exists,  the  oharacter  Figa.  1001  to  1008  are  of  tbu  deeorip- 
of  the  sublime  aiul  picturesque  in  the  tioa.  They  are  in  general  filed  Btruo- 
BiuTounding  scene  must  be  maintained."  tures,  although  they  may  be  en^ly  ooa- 
CoBCades  of  a  tamer  deaoriptioQ  are  structed  in  separate  pieces,  and  fitted  up 
found  useful  in  another  respect — they 
make,  of  all  other  fences,  the  beet  for  ex- 
cluding trespassers,  and  preventing  cattle 
from  following  the  course  of  a  stream  or 
river.  We  have  one  of  this  kind  in  Dal- 
keith Park,  vhich  is  built  across  the 
North  Esk,  and  is  six  feet  in  height,  built 
in  a  very  substantial  manner.  The  bed  of 
the  river  is  filled  up  behind  it,  bo  as  to 
keep  the  water  of  a  uniform  depth,  as 
welt  as  to  lessen  the  pressure  on  it.  The 
water  &lls  regularly  over  it  in  one  sheet, 
and  prevents  any  passage  upward.  There 
might  be  objections  raised  against  the 
water  wall,  as  some  may  thinlc  that  it 
prevents  fish  from  ascending.  With  us, 
however,  there  are  no  fish,  the  refuse  of  so 
many  mannfiiatories  farther  up  having 
driven  them  to  seek  shelter  in  other 
streams.  Even  were  it  otherwise,  it  is 
a  well-known  fiict  that  such  an  impedi- 
ment would  be  no  real  barrier,  as  salmon, 
at  least,  are  known  to  leap  over  much 
greater  '    '  '  ■ 


§  G.— BUSTIC  FENCBl  "' 

The  fewer  fences  admitted  into  pictur- 
esque scenery,  the  better.  Everything 
having  the  appearance  of  confinement,  or 
defined  limits,  takes  off  from  that  free- 
dom and  expanse  which  form  a  leading 
feature  in  this  style  of  gardening. 

It  becomes  necessary,  however,  under 
certain  circumatanceB,  to  introduce  them 
as  means  of  protection  ;  and  when  such 

is  the  case  they  may  be  used  with  pro-  p.    jq^^^ 

pnety,  for  what  is  useful  cannot  be  iu 
bad  teste. 

The  varieties  of  fences  are  numerous, 
and  range  from  the  rudest  barriers,  with- 
out nails  or  ironwork,  to  the  highest 
grade  of  architectural  pallisadine. 

The  fences  admissible  into  the  pic- 
turesque style  should  be  of  the  sim- 
plest   construction,  and,  excepting  the 

ha-ha  and  tiimaiia-da-fiiie,  chiefly  of  a  ' 

rustic  character.     They  are   formed   of 

young  larch  trees,  generally  on  account  after  the  manner  of  portable  hurdles, 
of  their  being  strught,  and,  being  the  The  side-posts  or  uprights  should  be  of 
thinnings  of  plantations,  they  are  unfit  sufficient  mze,  to  give,  not  only  in  appcar- 
fur  purpoeea  requiring  more  strength.  ance,  but  iu  reabty,  the  necessary  strength. 
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The  longitudinal  rails,  or  principal  mBm-  curing  proper  material;  and  this  difficult; 

bera,  may  be  of  loss  size ;  while  ib»  pieces  is  increased  as  we  depari;  from  straight 

used  for  the  minor  details  should  be  pro-  linea.     When  curved  Unes  are  used,  then 

portionably  more  slender,  oa  leaa  strength  dependence  must  be  placed  on  wood  of  t 

is  required  of  them.  The  chief  difficulty  in  flexible  oatore,  such  as  the  willow,  hasel, 

the  construction  of  rustic  fences  is  pro-  mountain  or  common  aah,  &c    Uuch  of 

Fig.  1006.  Fig.  1008, 


the  el^ance  of  Eiuch  fence*  depends  on  often  very  prettily  constructed;  but  these, 

the  oorrectnesB  witli  which  the  joints  are  till  soft^ed  down  by  age,  have  a  rery 

fitted  together  ;  and  to  do  this  in  the  best  harsh  appearance,  and  few  attempts  at 

manner,  mitred  joints  only  should  be  em-  painting  them  have  been  vety  succeffifiiL 

ployed.     It  is  (dso  of  much  importance,  Those  colours  which  most  nearly  resemble 

BO  f^  as  appearance  goes,  that  the  bark  the  natural  bark  are  the  best ;  and  greens 

of  the  wood  be  carefully  preserved     No  and  reds  are  the  worst  of  alL 

doubt  rustio  fenoee  of  peeled  wood  are  The  bigfaest  grade  of  rustic  fences  is 

Fig.  1009.                         Fig.  1010.  Fig.  1011. 


representedbyfig>.I009,10H),10H.  They  nuous  pieces  as  for  as  the  fence  ejitends. 
may  be  made  portable,  and  moved  about  They  may  be  barked  or  unbaiked,  accord- 
like  hurdle^  or  be  stationaiy  and  in  oonti-    ing  to  taste,  but  should  nern  be  painted. 
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PRACTICAL  DIAGRAMS  EXPLANATORY  OP  THE  RULES  FOR  LAYING  OUT 
GARDENS,  MORE  PARTICULARLY  FOR  FORMING  CURVED  LINES. 


To  form  a  Volute  where  the  border  is  of 
equal  breadth. — ^The  usual  mode  of  form- 
ing a  Tolute  or  spiral  line  is  one  of  the 
simplest  problems  in  geometry,  and 
therefore  requires  no  explanation  here. 
The  following  method  is,  however^  both 
original  and  better  adapted  for  throwing 
up  such  a  figure  in  groundwork.  It  is 
the  invention  of  Mr  Alexander  Forsyth, 
and  was  by  him  first  described  in  ''  The 
Gardeners'  Magazine,"  from  which  source 
our  four  following  figures  and  descrip- 
tions are  taken.    "  Miike  a  circle  around 

the     centre    of 
Fig.  1012.  yom.      intended 

volute,  as  much 
in  circumference 
as  you  intend 
the  breadth  of 
your  circuitous 
border  to  be ; 
stick  this  cir- 
cumferential line 
full  of  pegs,  and 
tie  one  end  of  a  garden  line  to  one  of 
them.  Taking  the  other  in  your  hand, 
go  out  to  the  point  where  you  intend  the 
volute  to  begin  ;  and  as  you  circumam- 
bulate, holding  the  line  strained  tight, 
you  will  delineate  on  the  ground  the 


annexed  fig.  1012. 
Fig.  1018. 


A  volute  where 
the  border  is  in- 
tended to  be  gra- 
dually narrowed 
towards  the  cen- 
tre, as  in  fig.  1013, 
may  be  thus  for- 
med:— '^Make  a 
circle  as  before, 
and  instead  of 
driving  the  pegs 


upright,  let  them  form  a  cone;  or,  in- 
stead of  pegs,  use  a  large  flowerpot 
whelmed,  and,  if  necessary,  a  smaUer  one 
whelmed  over  it  Measure  the  radius  of 
your  volute,  and  wind  that  complement 
of  line  round  the  cone  in  such  a  manner 
as  to  correspond  with  the  varying  breadth 
of  your  intended  border,  and  commence 
msJcing  the  figure  at  the  interior  by  un- 
winding the  Une." 

A  volute,  the  border  of  which  widens 

it  approaches 


as 


Fig.  1014. 


the  centre,  is  pro^ 
duced  upon  the 
same  principle  as 
the  last;  only,  as 
the  figure  is  as  it 
were  reversed,  un- 
wind the  line  from 
the  other  end,  and 
fig.  1014  will  be 
produced 

The  following 
ingenious  method 
of  forming  circles  or  other  curvilinear 
lines,  is  the  invention  of  Mr  Forsyth,  and 
must  be  of  great  practical  use  to  those 
who  have  tiie  laying-out  of  grounds, 
particularly  intricate   figures  in  geome- 

Fig.  1015. 


trical  gardens.  Suppose  abc,  fig.  1015, 
to  be  three  points  in  the  curve,  taken  at 
equal  distances  (say  fifty  links)  :  placing 
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the  orofiSHstaff  at  b,  with  one  of  the  sights 
pointmg  to  a,  make  b  r  perpendicular  to 
a  b,  and  measure  its  lengtL  Then,  re- 
moving the  cross-staff  to  e,  make  c  r  per- 
pendicular to  be,  and  equal  to  b  r;  and 
make  the  line  brd  equal  to  a  r <;.  Then 
€?is  a  point  in  the  curve;  and  in  the  same 
manner  other  points  may  be  found  suc- 
cessively. 

Fig.  1016  differs  from  the  above  only 
in  tins,  that  the  angles  are  taken  outside. 

I^t  up  three  pegs,  say 
fifty  links  apurt,  as  be- 
fore, and  fix  the  cross- 
staff  in  r,  with  one  sight 
on  the  line  r  b  a,  and 
the  other  pointing  to  e. 
Then  measure  r  b  and 
r  c,  and  remove  to  the 
line   eeb;   draw  e  e 
equal  to  r  b,  and  e  d 
equal  to  r  c,  and  so  on. 
The  same  end  may  be 
obtained  by  a  theodo- 
lite, or  by  any  other 
instrument  for  taking 
angles;  or  even  with 
three  needles  stuck  in 
a  board,  forming  the 
requisite  oblique  angle. 
Setting  the  instrument  in  5,  fifty  links 
from  a,   with  one  leg  of  the  angle  on 
the  line  b  a,  and  by  the  other  peg  direct- 
ing an  assistant  to  place  the  peg  c  at  the 
distance  of  fifty  links ;  then  remove  to  c, 
and  so  on. 
To  find  the  centre  of  a  circle,  whose  cir- 
cumference will 
Fig.  1017.  paa,     through 

three  given 
points  (not  in  a 
straight  line,) 
connect  the 
three  points  a 
b  c  together ; 
from  the  middle 
of  each,  erect 
lines  perpendi- 
cular to  them, 
and  where  these 
perpendiculars  cut  each  other  is  the 
centre  required. 

To  find  the  centre  of  a  circle. — Con- 
nect three  points  in  the  circumfer- 
ence, and  from  the  middle  of  the  two 
lines  erect  perpendiculars  ;  where  these 


intersect  each  other  is  the    centre  re- 
quired. 

To  construct  a  hexagon. — ^Divide  the 
circle  into  three  equal  parts;  from  the 
middle  of  each  line  erect  a  perpendicular ; 
and  where  these  cut  the  circumference 
of  the  circle  are  the  points  where  the 
sides  of  the  hexagon  meet. 

To  construct  an  octagon. — ^Divide  the 
circle  into  four  equal  parts,  by  describing 
a  square  within  it ;  erect  perpendiculars 
from  the  middle  of  each  side  of  the 
square;  and  where  they  intersect  the 
circle  are  the  points  where  the  sides  of 
the  octagon  meet 

To  construct  a  pentagon.— -Draw  a  line 
through  the  centre  of  the  circle,  from  the 
centre  of  which  erect  a  perpendicular, 

e  d;  divide  the 
Fig.  1018.  Straight       line 

^  from    €     to    b 

into  two  equal 
parts ;  take  e  d 
as  a  radius,  and 
describe   a  cir- 
cle,   making    e 
the  centre,  and 
when  that  cir- 
cle    cuts     the 
straight  line  at  /  the  distance   from  / 
to  d  is  the  length  of  the  side  of  the 
pentagon. 

To  describe  a  circle  the  centre  of  which 
is  occupied  with  a  square,  say  the  base 
of  the  pedestal  of  a  statue,  fountain,  ko. — 
Tie  a  cord  round  the  square,  not  over 
tight;  to  that  attach  a  line,  in  length 
equal  to  the  radius,  minus  half  the'  size  of 
the  square  base  ;  with  that  line  describe 
the  circle. — ^This  is  a  plain  working  plan, 
and  near  enough  for  all  practical  pur- 
poses in  laying  out  grounds.  The  same 
rule  may  be  applied  when  the  base  is 
circular,  or  of  any  equal-sided  figure,  a 
pentagon,  hexagon,  kc. 

To  describe  a  circle  when  the  base  of 
the  fountain,  statue,  ko,  is  oblong. — Lay 
the  oblong  correctly  down  on  paper;  find 
its  centre,  by  drawing  two  lines  diagonaDy 
through  it ;  from  that  describe  a  circle 
of  any  size ;  draw  two  lines  across  the 
circle  parallel  to  the  longest  sides  of  the 
oblong  figure ;  from  these  erect  perpen- 
diculars, at  equal  distances,  and  note  their 
respective  lengths ;  on  the  ground  draw 
two  lines  parallel  to  the  longest  sides  of 
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the  oblong;  erect  perpendiculars  as  be- 
fore, and  measure  their  lengths  from  the 
drawing,  putting  in  a  peg  at  the  end  of 
each,  which  will  describe  the  circle  re- 
quired. A  line  applied  as  in  the  last 
example,  will  describe  an  elliptical  figure. 
To  describe  an  Oval  whose  len^h  is 
given.  —  Divide  the  length  into  three 

equal  parts;  let 
Fig.  1019.  the  two  inner 

points  so  found 
be  the  centres^ 
of  two  circles, 
which  shall 
form  the  ends 
of  the  oval : 
the  intersecting 
points  of  these 
circles  will  be 
centres  to  the  two  segments  required  to 
complete  the  figure  1019. 

To  describe  an  Oval,  when  the  length 
and  breadth  are  both  given. — Lay  down 
the  length  and  breadth  perpendicular  to 
each  other ;  combine  a  and  d ;  measure 
the  distance  from  c  d,  on  the  line  a  e  from 
c,  which  will  give  en;  measure  the  dis- 
tance from  n  a,  on  the  line  d  a,  which  will 
give/;  divide /a  into  two  equal  parts,  at 
the  middle  of  which  erect  a  perpendicular, 
and  where  that  perpendicular  cuts  the 
line  a  h  will  be  the  centre  h,  for  the  end 

Fig.  1020. 


the  pegs  f  e  and  c^  with  the  addition  of 
the  space  from  a  to  e,  describe  the  figure 
with  the  peg  c.     (Fig.  1021.) 

Fig.  1021. 


of  the  oval ;  and  where  it  cuts  the  line  d  i 
at  g,  is  the  centre  for  the  side,  (fig.  1020.) 
The  Gardener's  Oval,  when  both  the 
length  and  breadth  are  given,  is  thus 
formed :  Set  off  the  length  a  by  and  breadth 
e  dy  perpendicular  to  each  other ;  take 
half  the  long  diameter,  and  measure  from 
Cy  to  the  line  a  b,  with  that  length ;  when 
that  line  cuts  the  line  a  b,  put  in  a  peg ; 
do  the  same  on  the  other  side,  and  t^e 
point  e  will  be  found  ;  stick  in  tiiere  also 
a  peg ;  then,  with  a  cord  passing  round 

VOL.  I. 


To   form   an   egg-shaped  figure  (fig. 
1022.) — The  line  a  b  being  given,  divide 


Pijg.1022. 


it  into  two  equal  parts ;  from  the  point 
c,  where  these  lines  intersect  each  other, 
construct  a  circle  with  the  radius  c  a  or 
e  b ;  draw  the  line  e  d  perpendicular  to 
a  b ;  taking  a  and  b  as  centres,  describe 
two  arcs ;  draw  a  line  from  b  through  d, 
till  it  cuts  the  arc  at  /;  then,  with  df 
as  a  radius,  complete  the  figure. 
To  set  off  a  walk  perpendicular  to  the 

line  c  d. — ^From 


Fig.  1023. 


the  centre  e,  on 
the  line  c  J,  set 
off  e  ^  and  e  h, 
at  equal  distan- 
ces. From  the 
points  h  g  draw 
two  arcs  of  dif- 
ferent radii  ; 
if,  where  these 
arcs  bisect  each 
other,  a  line 
4  Y 
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Pig.  102*. 


be  drawn,  it  will  be  perpendicular  to 
c  d.  By  the  same  rule  the  centre  of  a 
walk  will  be  found  perpendicular  to  the 
line  ef,  taking  o  as  the  centre,  fig.  1023. 
To  set  off  a  walk  perpendioulM  to  the 
comer  of  a  wall :  Carry  out  the  lines  a 
and  b  straight 
with  the  fitoe  of 
the  wall,  and  of 
equal  lengths ; 
mim  the  two 
ends  of  theee 
M  hn^  with  equal 
™  radii,  describe 
two  area;  from 
where  they  bi- 
sect each  other, 
draw  a  hne  to 
the  comer  of  the  wall,  which  line  will  he 
the  centre  of  the  walk,  fig.  1024. 

The  annexed  diagram,  fig.  1025,  illus- 
trates an  instrument  very  useful  in  laying 


Fig.  102S. 


f 


:^^ 


out  mathematical  Rgures.     It  consists  of 
an  upri^t  pole  2  feet  in  length,  shod 


with  iron,  upon  which  rerolvee  a  metallic 
tube  with  a  projecting  shoulder,  to  vhidi 
is  attached,  hy  a  screw,  a  woodoi  rod 
8, 10,  or  more  taet  in  length,  maiked  b 
feet  and  inohea.  Upon  t^  rod  there  it 
a  movable  iron  slide  with  an  iron  sharp- 
pointed  stud.  The  2-feet  pole  bdng 
placed  in  the  centre,  or  point  from  wiiA 
the  fieore  is  to  be  described,  the  slide  is 
moved  along  Uie  rod  to  the  proper  dis- 
tance, and  fixed  there  by  means  of  a 
ecrew.  An  iron  handle,  turned  np  at  the 
end  of  the  rod,  about  18  inches  in  length. 
is  taken  hold  of,  and,  as  it  is  moved 
round,  the  iron  stud  in  the  horismtal  rod 
deecribes  the  figure  intended. 

Another  useful  instrument  is  a  pair  of 
wooden  compasses  shod  with  iron,  the 
1^  of  which  are  5  feet  in  length.  To 
one  leg  a  quadrant  bar  of  iron  is  attached, 
and  made  to  pass  throu^  the  other  1^ 
This  quadrant-shaped  iron  rod  ia  perfo- 
rata at  every  3  inches,  and  furnished 
with  a  screw-pin  to  keep  liie  l^s  of  Uie 
instrument  dutended  to  the  extent  re- 
quired. The  quadrant  rod  is  placed  ex- 
actly in  the  middle  of  the  leg  of  the 
instrument,  so  that  when  the  leg  is 
nioved,  for  example,  3  inohee  on  the 
quadrant,  it  gives  6  inohee  at  the  pconts 
of  tlie  compasses ;  if  moved  1  foot  on  the 
quadrant,  it  gives  2  feet,  and  so  on, 
being  always  double  the  former  extent 

The  following  figs.  1026  to  lOiO,  which 
sometimes  occur  in  flower-gardens,  «e 
given,  with  their  centres  marked  to  bd- 
Etate   their   b^g   laid   down  on   the 
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Fig.  1033.  Fig.  1036. 
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Fig.  1034. 


Fig.  1036. 


Fig.  1087. 


Pig.  1088. 
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Fig.  1039. 


Pig.  1040. 


ground.  They  are  from  a  German  work 
entitled  ''  Handbibliotheck  fiir  Gartner," 
by  Ligilir  of  Berlin. 

Rides  for  calculating  the  length  of  sha- 
dows,— In  selecting  situations  for  g^ens, 
and  also  for  planting  trees  for  shelter,  the 
length  to  which  their  shadows  will  reach 
during  winter  deserves  consideration,  as 
also  does  that  of  the  shade  caused  by 
waUs  and  other  buildings ;  for  no  screen 
should  be  planted  so  close  as  to  shade 
any  part  of  the  ground,  nor  any  glass 
roof  be  erected  on  which  the  sun  may 
not  shine  every  day  in  the  year. 

Several  ru]es  are  given  for  determining 
this.  ^The  relation  between  the  height  of 
a  tree  and  the  length  of  its  shadow  de- 
pends on  the  latitude  of  the  place  and 
the  sun's  declination,  which  latter  will  be 
found  by  consulting  an  almanack,  and 
the  former  by  the  sun-dial — at  leasts  most 
sun-dials  have  the  latitude  engraved  on 
them ;  if  not,  the  map  of  the  county  will 
give  it.  The  height  of  the  tree,  wall,  or 
building,  and  the  length  of  its  shadow  on 
the  ground,  form  the  perpendicular  and 
base  of  a  right-angled  triangle,  the  hypo- 
thenuse  of  which  angle  is  represented  by 
that  of  the  sun's  rays  from  the  top  of  the 
tree  to  the  ground.  This  hypothenuse, 
or  direction  of  the  sun's  rays  at  noon, 
always  forms,  with  the  groimd  line,  an 
angle  equal  to  the  amount  of  the  latitude 
and  the  sun's  declination  added  together. 


from  the  20th  of  March  tiU  the  22d  of 
September;  but»  from  the  22d  of  Sep- 
tember till  the  20th  of  March,  the  sun's 
declination  is  to  be  subtracted  from  the 
amount  of  the  latitude.  This  angle  being 
found,  and  the  height  of  the  wall,  house, 
or  tree  taken,  all  the  rest  will  be  found 
by  the  ndes  of  trigonometiy. 

The  following  simple  nde  may  be  of 
use  to  such  as  do  not  understand  geo- 
metry or  trigonometry,  and  will  give  the 
shadow  near  enough  for  practical  pur- 
poses:— 

Multiply  the  height  of  the  wall,  tree,  or  build- 
mg- 


In  latitude 

61  i** 

by  8.719. 

«M* 

hV 

^   8.862. 

«XW 

53' 

^   4. 149. 

*•*• 

54» 

^    4.402. 

^9*m 

55' 

«    4.895. 

»*** 

66" 

«,    5.869. 

*m0^ 

57* 

^    5.944. 

»9»m 

58" 

^    6.651. 

The  product  will  give  the  length  of  the  shadow 
at  noon  on  the  shortest  day. 

Example. — ^What  will  be  the  length  of  the 
shadow  of  a  tree  10  feet  high,  in  latitude  52*  on 
the  shortest  day  1 

3.852  the  multiplier  for  latitude  53*. 
10  the  height  of  the  tree. 

88.520 
12 


6.240 
12 


2.880  Ana.  ZS  feet,  6  inches,  2  parts. 
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TOWN  AND  SMALL  SUBURBAN  GARDENS. 


Villa  gardens,  as  connected  with  plants 
and  flowers,  must  ever  be  considered  as 
possessing  extremely  yaried  characters, 
on  account  of  the  different  tastes,  require- 
ments, and  accommodation  possessed  by 
their  owners.  One,  for  example,  has  his 
garden  a  complete  compound  of  zoology 
and  botany ;  another  hieis  his  filled  with 
the  latest  introductions  firom  all  parts  of 
the  world,  and  prizes  as  much  a  new 
species  of  nettle  from  the  back  of  the 
Andes  as  a  neighbouring  lady  does  her 
collection  of  roses,  tulips,  and  ranuncu- 
luses; while  a  fourth  concentrates  his 
whole  floral  hope  on  watching  with  in- 
tense anxiety  the  opening  bud  of  a  seed- 
ling camellia,  and  would  not  be  prevailed 
upon  to  look  over  his  garden  wall  to  see 
the  imtiring  energy  of  one  who  grows 
leeks  and  rhubarb,  the  stems  of  which 
are  nearly  as  large  as  his  own  body.  So 
yaried  are  the  tastes  of  humanity,  that 
it  is  a  most  difficult  task  to  handle  the 
subject  of  yiUa  gardens  in  such  a  way 
as  to  afford  the  hope  of  being  of  much 
advantage  to  all. 

We  have,  at  page  22  of  this  work, 
given  some  general  hints  on  the  forma- 
tion and  disposal  of  villa  gardens  of  the 
higher  class — ^that  is  to  say,  if  size  is  the 
scde  by  which  we  are  to  estimate  their 
merits.  This,  however^  is,  we  believe, 
not  the  true  standard  by  which  they 
should  be  measured;  for  we  know  of 
some  of  very  limited  extent,  which  to  us 
appear  the  very  UatMdeal  of  perfection 
both  in  arrangement  and  management 
In  one  we  visited  lately,  artistic  taste  has 
been  made  to  bear  on  even  the  most 
minute  details.  Statuary  of  the  highest 
cast  is  therein  exhibited,  the  parterres 
are  arranged  with  scrupulous  attention 


to  the  harmony  both  of  form  and  colour, 
and  the  very  wire-trellising  which  covers 
the  windows  of  the  drawing-room,  which 
look  out  into  the  conservatory,  is  so  ex- 
quisitely coloured  and  designed,  that  at 
first  sight,  firom  within,  we  thought  we 
had  before  us  a  style  of  painted  win- 
dows we  had  never  before  seen.  This, 
however,  is  the  work  of  one  who  has 
distinguished  himself  more  than  any 
other  in  Scotland  in  the  decorative  art^ 
and  who  is  the  author  of  some  interesting 
works  on  the  laws  of  harmonious  colonic 
ing. 

Another,  under  the  management  of  a 
most  amiable  lady,  contains  a  rich  selec- 
tion of  very  choice  plants,  both  hardy 
and  tender.  From  a  very  splendid  draw- 
ing-room a  door  enters  on  an  upstairs  con- 
servatory with  a  span-roof  and  pavilion 
end,  firom  which  access  is  gained  fb  it  for 
the  gardener,  and  for  the  moving  out  or 
in  of  the  plants.  Here  the  plants  brought 
firom  the  other  houses  are  introduced 
just  as  they  are  coming  into  flower, 
which,  together  with  the  situation  of  the 
conservatory,  is  in  exact  accordance  both 
with  utility  and  good  taste.  From  an 
ante-room  on  the  ground  floor  a  French 
window  opens  into  a  greenhouse,  and  at 
a  short  distance  firom  it,  in  a  sheltered 
comer,  stands  a  small  hothouse  contain- 
ing orchids,  tropical  ferns,  and  various 
fine-flowering  stove  plants..  Making  a 
short  detour  through  the  garden,  which 
is  chiefly  laid  down  on  gravel  with  geome- 
trical figures,  planted  some  with  mixtures 
of  the  most  choice  herbaceous  plants  and 
bulbs,  while  others  are  filled  in  the  group- 
ing manner,  we  come  to  a  large  house 
filled  with  camellias  and  other  flowering 
plants,  while  vines  are  trained  up  the 
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rafters,  the  front  table  being  occupied 
with  heaths  and  smaller  plants.  The 
potting-sheds,  stoke-holes,  &c.,  are  very 
properly  placed  in  the  courtyard  behindL 
Trainers  for  climbing  plants,  roses,  vases, 
flowering  shrubs,  rockwork,  an  arbour, 
&c.,  complete  the  whole. 

We  shall  now  confine  ourselves  to  villa 
gaxdens  of  smaller  dimensions  than  those 
noticed  at  pp.  22,  23,  and  presume  that 
they  are  dedicated  to  flowers  and  plants 
only. 

In  villa  gardens  of  the  size  and  import- 
ance of  those  we  have  already  noticed, 
the  amateur  may  indulge  in  the  cultiva- 
tion of  a  considerable  variety  of  plants, 
shrubs,  and  trees ;  but»  as  we  descend  in 
the  scale  of  size,  so  should  we  also  limit 
ourselves  to  fewer  species^  and  those  of 
more  humble  growth. 

A  villa  garden  under  3000  square  feet  in 
area,  or  one  that  is  60  feet  long  and  50  in 
breadth,  should  never  attempt  grass  as  a 
ground-work,  unless  the  garden  be  fully 
exposed  to  the  sun,  and  unsurrounded  by 
buildings,  nor  the  introduction  of  fruit 
trees  or  others  exceeding  12  feet  in 
height  The  former  will  not  repay  the 
ground  it  covers,  while  the  latter  b^  no 
proportion  to  the  space.  If  shutting  out 
a  neighbour,  or  obtaining  privacy  and 
seclusion  be  an  object^  it  were  better 
to  do  so  by  wire  fences  of  sufficient 
height,  and  to  make  them  the  conductors 
of  rapid-growing  evei^greens  or  other 
climbers.  The  taste  for  privacy  and 
seclusion  in  a  garden  appears  to  be  almost 
confined  to  our  own  country,  the  true 
origin  of  which  it  is  difficult  to  trace. 
It  may,  however,  to  some  extent  be  owing 
to  a  sort  of  aristocratic  pride  which  the 
constitution  of  our  country  and  our 
increasing  wealth  has  forced  upon  us,  but 
with  which  true  taste  and  good  sense 
have  little  to  do.  If  we  enclose  our  small 
villa  gardens  with  high  walls,  or  encom- 
pass ourselves  around  with  high-growing 
trees  or  hedges,  we  destroy  greatly  their 
healthy  con£tion,  by  preventing  a  free 
circulation  of  air  around  our  dwellings, 
as  well  as  rendering  the  garden  damp  and 
unwholesome  even  for  the  growth  of 
plants.  Much,  however,  in  this  respect^ 
depends  on  situation. 

No  villa  garden  under  the  size  we  have 
stated  above,  should  contain  trees  or 
shrubs  much  higher  than  a  frill  standard 


rose.  Pole  or  pillar  roses,  however,  when 
the  atmosphere  is  suitable,  are»  to  a 
limited  extent^  quite  admissible.  The 
ground  sur&oe  should  be  gravel  or  pave- 
ment, as  afibrding  a  dry  walk  at  most 
seasons,  taking  up  lees  room  than  paths 
or  patches  of  grass,  being  less  expensive  to 
keep,  and  &r  more  likelv  to  be  kept  in 
good  order.  In  confined  situations  the 
plants  may  be,  for  the  most  part^  grown  in 
large  vases  or  tazzas,  as  elsewhere  noticed ; 
or  on  elevated  borders^  supported  by  sides 
of  masonry  or  rockwork.  In  such  posi- 
tions the  plants  will  be  better  exposed  to 
the  sun  and  air,  two  elements  often 
greatly  awanting  in  closely  pent-up  villa 
gardens. 

If  in  connection  with  an  architectoral 
house,  the  parterres  should  be  laid  out  in 
the  geometncal  style ;  the  walks  laid  with 
pavement  or  ornamental  tiles,  and  well 
drained  below ;  the  edgings  should  be  of 
stone  or  slate,  the  beds  of  soil  small,  and 
planted  with  small  plants.  The  more  sim- 
ple forms  may  have  box  edgings  and  gravel 
walks,  while  the  more  artistic  should  have 
the  decorations  of  vases,  tazzas,  and  proba- 
bly a  fountain  as  nearthe  centre  as  possible. 
There  are  hundreds  of  beautiful  flowering 
plants  which  do  not  exceed  2  feet  in  height, 
and  those,  with  the  exception  of  a  few  of 
peculiarly  gracefrd  forms,  should  consti- 
tute the  collection.  In  such  gardens  all 
coarse  plants  requiring  the  support  of  tall 
stakes,  such  aa  dahlias^  hollyhocks,  Ac, 
should  be  discarded. 

The  objection  to  grass  in  villa  gardens, 
and  more  especially  in  town  ones,  is,  that 
it  is  seldom  foimd  in  good  condition  in 
such  places,  and  all  the  art  of  man  cannot 
render  it  so ;  and  imless  grass  be  kept 
nearly  as  smooth  as  a  carpet,  it  gives  the 
garden  the  appearance  of  want  of  keeping, 
although  everything  else  should  be  in  the 
highest  state  possible.  In  a  damp  cli- 
mate like  ours  it  is  seldom  that  grass  is 
fit  to  walk  upon,  in  confined  and  perhaps 
shaded  places,  till  towards  the  after  pek 
of  the  day — and  to  invalids,  probably  not 
then ;  and,  in  addition  to  slU,  it  is  expen- 
sive to  keep. 

There  are  two  styles  of  villa  gardens 
we  have  long  wished  to  see  carried  into 
efiect,  and  if  not  exceeding  the  size  we 
have  stated  above,  they  womd  be  neither 
expensive  nor  difficult  to  construct  The 
one  would  be  after  the  manner  of  the 
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Chinese,  in  which  eveiy  plant  is  portable, 
and  capable  of  being  removed  so  soon 
as  its  flowering  is  over,  to  be  replaced 
by  others  to  flower  in  succession.  With 
the  aid  of  a  small  reserve-garden  this 
could  be  easUy  effected ;  and  in  the  ab- 
sence of  this^  if  the  taste  become  general, 
there  would  be  no  difficulty  in  procuring 
a  supply  from  commercial  growers.  The 
plants  could  be  arranged  either  by  being 
plunged  in  the  parterres  or  being  set  in 
groups  on  the  sur&ce,  as  done  in  some 
conservatories.  The  other  would  be  of  a 
much  higher  cost — namely,  covering  the 
whole  with  glass.  In  such  a  garden  the 
valetudinarian  could  ei\joy  a  dry  and 
pleasant  promenade,  while  the  erratic 
man  might  wander  through  it  until  he 
becomes  himself  again,  and  the  admirer 
of  flora  enjoy  a  never-filing  supply  of 
flowers  throughmU  the  whole  year. 

The  following  estimate  will  give  some 
idea  of  the  cost  of  roofing  over  such  a 
garden,  presuming  it  to  be,  as  is  very 
generally  the  case,  walled  in  on  all  sides, 
and  taking  one  of  these  at  40  feet  by  60 
feet— that  is,  2400  square  feet  in  area. 
The  roofing  of  such  a  space-*with  cast- 
iron  valleys^,  ornamental  tubular  columns 
for  support,  wooden  astragals  and  ridges 
glazed  with  Hartley's  patent  glass,  includ- 
ing a  tank  under  ground  for  &e  reception 
of  the  whole  of  tibe  rain-water  that  SeJIs 
on  the  roof— that  is,  3600  cubical  feet, 
taking  the  depth  of  rain  at  18  inches  per 
annum,  with  the  necessary  ventilation — 
would  cost  about  £160;  and  if  heated 
with  hot  water  to  i^e  extent  of  repelling 
frosty  which  is  all  that  is  required,  an 
additional  cost  of  £25,  the  stoke-hole  and 
furnace  being  placed  in  a  covered  vault 
under  ground,  or  otherwise  placed  in 
some  convenient  part  of  the  offices. 

In  such  a  covered  garden  the  most 
fieustidious  might  ramble  about  without 
being  seen  by  the  piying  eye  of  an  over- 
inquisitive  neighbour,  as  Hartley's  glass 
has  the  property  of  being  tranalucid 
without  being  transparent — that  is,  it 
admits  the  rays  of  light  to  pass  through 
it  in  sufficient  amount  for  the  growth 
of  plants,  but  prevents  any  object  with- 
in m>m  being  seen  from  without  Here, 
also,  the  weather  would  be  set  at  de- 
fiance, and  as  much  comfort  and  pri- 
vacy enjoyed  as  in  the  drawing-room. 
In  this  respect,  we  think  that,  particu- 


larly for  ladies,  such  covered  gardens 
would  be  an  invaluable  addition  to  the 
luxury,  or  even  comfort,  of  a  town  resi- 
dence. Many  may  be  startled  at  such  a 
proposition,  because,  perhaps,  their  house 
does  not  front  the  meridian  sun.  This 
is  a  matter  of  fisir  less  importance,  in 
many  cases,  than  is  generally  believed. 
No  doubt  the  sun  is  the  all-invigorating 
element  of  vegetable  life,  but  many 
plants  of  very  great  interest  adapt  them- 
selves to  a  very  small  share  of  its  in- 
fluence so  long  as  abundance  of  light  is 
admitted  to  &em;  and  there  are  few 
houses  of  that  description,  where  such  a 
structure  is  Hkely  to  be  erected,  so  situ- 
ated that  such  a  covered  garden  might 
not  be  with  all  propriety  constructed. 
One  reason  why  plants  do  not  thrive  in 
close  pent-up  town  gardens,  is  the  want 
of  a  circulation  of  air,  more  especially 
dose  to  the  ground,  the  air  there  becom- 
ing stagnant  and  replete  with  deleterious 
gaaes^  in  consequence  of  its  remaining 
stationary  and  unchanged.  This  would 
not  be  the  case  were  Uie  whole  covered 
with  glass,  as  the  increased  temperature 
immediately  under  the  roof  would,  in 
consequence  of  its  buoyancr^,  draw  up 
the  colder  and  impure  air  from  the  sur- 
face. This  circulation  would  be  pro- 
moted if  a  supply  of  cold  air  were  ad- 
mitted close  to  the  sur&ce  of  the  floor  by 
apertures  cut  in  the  wall  next  to  the 
street,  or  otherwise;  and  it  might  be 
increased  to  any  useful  extent  by  throw- 
ing in  warm  air  by  means  of  hot-water 
pipes,  or  otherwise,  placed  near  to  the 
ground.  Indeed,  we  have  no  hesitation 
in  stating,  that  by  means  of  the  difier- 
ence  in  gravity  between  warm  and  cold 
air,  if  properly  balanced,  a  &r  more 
healthy  and  purer  atmosphere  may  be 
created  within  such  a  coveied  garden  than 
that  of  the  natural  atmosphere  in  town 
gardens  in  general.  In  a  sanitary  point 
of  view,  such  a  garden  would  be  invalu- 
able to  invalids,  for  in  it  the  temperature 
could  be  assimilated  to  that  of  Madeira 
or  any  other  climate  suited  to  the  case  of 
the  patient,  and  the  hvgrometrio  condi- 
tions regulated  to  any  d^ree  of  humidity 
or  elasticity,  and  to  an  extent  that  even 
our  most  perfectly  fitted  up  drawing* 
rooms,  saloons,  &c.,  do  not  and  cannot 
equal. 
The  day  is,  we  apprehend,  not  far  di&» 
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tant  when  immenBe  spaces  will  be  covered 
in  for  the  purpose  of  securing  sanitary 
promenades.  Indeed,  something  of  the 
kind  has  already  been  projected  in  con- 
nection with  an  establishment  for  con- 
sumptive patients. 

Gardens  of  this  size,  and  surroimded  on 
three  sides  by  walls,  may  be  made  exceed- 
ingly interesting  by  covering  the  walls  with 
a  glass  veranda  6  feet  or  more  in  width 
and  8  feet  high,  and  paved  with  Caithness 
pavement  or  encaustic  tiles;  the  walls 
all  round  to  be  covered  with  flowering 
plants  trained  against  them,  and  growing 
in  a  prepared  border  under  the  pavement, 
as  well  as  on  the  inside  of  the  metallic 
columns  that  support  the  roof  in  front. 
Such  a  veranda  as  this  would  not  only 
afford  a  supply  of  flowers  during  the  most 
of  the  year,  but  would  form  a  dry  and  com- 
fortable communication  between  the  front 
door  of  the  house  and  the  street  The  area 
unenclosed  with  glass  should  be  gravelled 
or  paved  over,  and  furnished  with  vases, 
tazzas,  and  ornamental  cases  more  or 
less  elevated  according  to  their  sizes 
and  forms,  to  be  filled  with  plants  during 
the  summer.  When  the  front  lights  are 
removed,  which  they  might  be  during 
several  months  in  the  year,  the  whole 
would  form  one  very  perfect  whole ;  and 
if  a  fountain  be  placed  in  the  centre,  the 
interest  of  such  a  garden  will  be  greatly 
enhanced. 

Villa  or  town  gardens,  surrounded  on 
all  or  most  sides  by  walls  or  buildings, 
might  be  rendered  much  more  enjoyable 
than  they  at  present  are,  if  such  a  veranda 
or  covered  walk  were  made  to  pass  all 
round  them,  excepting  perhaps  that  side 
adjoining  the  house,  which  it  might  be 
found  expedient  to  leave  open,  to  prevent 
the  light  to  the  groimd  floor  being  inter- 
cepted. This  veranda  might  be  covered 
at  top  with  galvanised  plates  of  corru- 
gated iron,  or  with  Hartley's  patent 
rough  glass,  supported  at  front  on  cast- 
iron  hollow  columns,  through  which  the 
rain-water  could  be  carried  down  into  a 
drain  or  tank,  to  prevent  the  ground 
being  saturated  with  wet.  Such  a  covered 
walk  would  aflbrd  at  all  times  a  dry  and 
comfortable  means  of  enjoying  the  gar- 
den, and  at  the  same  time  take  off  the 
apparent  confinement  of  the  place  by 
hiding  the  boundary  wall.  It  would 
also,  in  either  case — a  few  wires  being  run 


over  it— afford  a  ready  means  for  being 
covered  with  climbing  roses  or  other 
similar  plants;  creepers  to  be  planted 
at  the  foot  of  the  supporting  columns^ 
and  conducted  up  them  to  the  roof.  To 
render  such  a  promenade  still  more 
valuable,  particularly  during  winter,  the 
floor  should  be  elevated  at  least  6  or  8 
inches  above  the  level  of  the  ground,  and 
the  front  sashes  made  to  fit  the  spaces 
between  the  supporting  columns,  and 
arranged  so  as  to  run  past  each  other  on 
rails  placed  below  them,  or  by  being 
hxmg  on  the  suspension  principle  from 
above.  The  breadth  of  such  passages 
should  not  be  less  than  6  feet,  but  a  foot 
or  two  would  make  very  little  difference 
in  the  expense  of  erection ;  while,  with  the 
above  width,  the  walls  might  be  covered 
with  many  of  the  hardier  species  of  green- 
house plants,  which,  the  roots  being  placed 
beyond  the  reach  of  frost,  would  be  found 
to  staud  fuUy  better  than  in  most  green- 
house& 

It  has  often  struck  us  that,  while  there 
is  such  a  professed  love  of  flowers  and 
plants  existing  amongst  the  occupiers  of 
town  houses,  more  has  not  been  done 
to  gratify  this  taste.  We  know  of  no  plan 
that  would  accomplish  this  at  less  ex- 
pense, and  with  greater  certainty,  than 
covering  the  whole  garden  as  noticed 
above,  or  by  such  a  veranda  aa  we  have 
now  described« 

In  covering  a  villa  or  town  garden 
entirely  with  glass,  the  height  should  not 
exceed  8  or  9  feet,  which  would  in  no 
way  interfere  wilh  the  windows  on  the 
second  floor ;  nor  would  it  in  any  way 
destroy  the  effect  of  the  elevation  of  the 
house  more  than  that  of  the  wall  that 
may  separate  it  from  the  street  or  public 
road,  as  the  ridge-and-furrow  xxx>f  can  be 
made,  and  U  should  be  made,  quite  level 
from  side  to  side.  And  where  the  space  to 
be  covered  exceeds  15  or  18  feet,  tubular 
metallic  columns  could  be  introduced  for 
its  support,  which  would,  at  the  same 
time,  serve  the  purpose  of  supports  to 
climbing  roses,  or  the  like.  And  if  sadi 
internal  supports  be  objected  to,  the 
roof  can  be  supported  upon  the  sus- 
pension principle  from  without^  as  shown 
fig.  516. 

Another  advantage  that  would  arise 
from  roofing  over  or  covering  town  gar- 
dens in  particular,  in  this  way,  would  be 
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the  seeming  of  a  healthy  atmosphere  for 
the  growth  of  plants,  an  atmosphere  very 
differently  constituted  from  that  of  the 
open  air.  In  fact,  such  gardens  would  be- 
come huge  Wardian  cases,  the  air  admitted 
into  which  would  be  so  sifted,  so  to  speak, 
that  little  of  the  deleterious  gases,  and 
still  less  of  that  great  enemy  to  town 
Tcgetation,  smoke  and  soot,  would  find 
their  way  in.  Indeed,  an  artificial  at- 
mosphere would  be  created  upon  the 
principle  for  which  the  cases  which  bear 
Mr  Ward's  name  have  been  so  long  and 
so  justly  eulogised.  Detached  villa  gar- 
dens, and  such  as  are  situated  on  the 
outskirts  of  towns,  much  less  require  this 
protection  from  intrusion  by  the  curious 
eye  of  neighbours,  by  their  cats,  which  are 
often  intolerable  nuisances,  and  from  the 
effects  of  a  polluted  atmosphere,  and  there- 
fore may  be  managed  more  in  the  usual 
manner. 

In  regard  to  expense,  we  are  quite  cer- 
tain that  many  have  thrown  away  double 
the  amount  of  jnoney  in  building  up  and 
pulling  down  badly  constructed  green- 
houses and  pits,  than  would  have  coyered 
in  their  whole  garden,  and  heated  it  into 
the  bai^n. 

There  are,  in  connection  with  villa  gar- 
dens, certain  appliances  which  merit  a 
share  of  our  attention.  One  of  these  is, 
the  generation  of  extra  heat  upon  a  small 
scale  for  certain  purposes,  as  the  rearing 
of  tropical  seeds,  propagation  by  cuttings, 
&c.  The  means  employed  by  Isaac 
AndeniDn,  Esq.,  whose  name  is  now  well 
known  to  most  cultivators  as  the  origina- 
tor of  many  very  curious  and  really 
unexpected  hybrids,  as  well  as  for  raising 
from  seeds  many  new  and  hitherto  un- 
known plants,  are  simple  in  the  extreme. 
At  the  end  of  his  range  of  glass-houses 
nearest  to  his  offices,  he  has  a  small  inter- 
nal hothouse  or  large  Wardian  case,  which 
is  used  chiefly  for  these  purposes.  This 
internal  hothouse,  if  we  may  call  it  so,  is 
heated  in  a  very  complete  manner  by  a 
flow-aud-retum  hot-water  pipe  laid  under 
the  sand  in  which  the  pots  are  plunged : 
these  pipes  are  supplied  with  heated 
water  from  a  copper  boiler  of  the  capa- 
city of  about  half  a  gallon  or  so,  under 
which  is  placed  a  gas  jet  taken  from  the 
supply  of  his  house,  and  which  can  be 
turned  on  or  shut  off  at  pleasure.  To 
prevent  the  injurious  effects  of  the  ex- 
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halations  from  the  gas,  which  are  so  well 
known  to  be  extremely  hurtfril  to  vege- 
tation, this  enthusiastic  amateur  has  it  so 
arranged  that  the  gas  which  escapes  com- 
bustion, as  well  as  the  products  of  it,  is 
carried  away  in  a  pipe  which  conveys  the 
deleterious  effluvia  to  the  exterior  of  the 
building.  Such  means  of  heating  as  this, 
and  that  noticed  in  various  parts  of  this 
work,  will  be  quite  sufficient  for  the 
amateur's  purpose,  and  exempt  him  from 
the  expensive,  laborious,  and  uncertain 
mode  of  heating  by  fermentation  —  a 
mode  which  should  never  be  risked.  We 
have  also  elsewhere  noticed,  that  where 
a  hot-water  pipe  can  be  taken  from  the 
back  of  a  kitchen  range,  or  wherever 
else  a  constant  fire  is  maintained^  and 
carried  through  some  conducting  me- 
dium, a  sufficient  supply  of  heat  may  be 
obtained  without  the  expense  attending 
a  furnace,  boiler,  &c. ;  and  also  that 
leaden  pipes  may  be  employed  from 
half  an  inch  in  diameter  to  3  inches,  ac- 
cording to  the  temperature  required. 
Leaden  pipes  are  convenient,  because 
they  can  be  put  together  with  union 
screws,  bent  to  suit  the  angles  they  come 
in  contact  with,  and  be  fitted  up,  al- 
tered, or  removed  by  a  handy  labourer. 
Gas-burning  in  plant-houses  should  not 
be  thought  of;  but,  if  applied  externally, 
as  described  above,  to  heat  water,  it  may 
be  used  with  safety  and  economy. 

No  doubt,  hot-air  stoves,  and  stoves 
with  or  without  flues,  whether  heated 
by  prepared  or  unprepared  fuel,  are  all 
very  specious  suggestions;  but  those  re- 
quiring  a  healthy  atmo8pher«-«nd  who 
does  not? — will  do  well  to  avoid  them, 
if  they  are  constructed  of  metallic  ma- 
terial. Reasons  for  this  will  be  found 
in  the  section  Heating  bt  Kc'^-air 
Stoves,  &c. 

Mr  Rivers'  modification  of  Dr  Amott's 
stove  will  be  found  admirably  adapted 
for  slight  forcing,  and  for  excluding  frost 
from  greenhouses  during  winter.  For 
description  and  fig.,  vide  page  215. 

As  an  important  improvement  on  Mr 
Rivers'  original  stove,  he  afterwards  added 
a  hot-water  boiler  and  pipes ;  and  this,  he 
says,  ''is  perhaps  the  most  economical 
and  efficient  hot-water  apparatus  ever  in- 
troduced. It  is  merely  a  boiler  placed 
over  the  fire-box  of  an  Amott  stove, 
which    does    its  duty  most   admirably, 
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at  a  less  cost  for  fitting  up  and  fuel  than 
any  boiler  Mr  Rivers  has  yet  seen  in 
operation." 

"I  have  now  four  in  full  work,"  Mr 
Rivers  informs  us ;  "  they  have  been 
hitherto  cast  of  three  sizes — 14-inch,  16- 
inch,  and  18-inch.  One  of  14  inches,  (14 
inches  square,)  which  holds  just  eight 
quarts  of  water,  is  now  heating  an 
orchard-house  40  feet  by  12  :  it  does  this 
well,  at  a  very  small  cost  for  fuel,  coke, 
&c.  Another  16-inch  boiler  heats  two 
propagating  pits  with  gutters,  each  60 
feet  long  by  6  feet,  also  most  efficiently : 
another  also  heats  a  propagating  pit  60 
feet  long  by  6  broad.  These  two  last-men- 
tioned boilers  have  superseded  two  of 
those  ribbed  monstrosities  which  cost 
four  times  the  amount  to  ^set,'  and 
devoured  four  times  the  quantity  of  fuel 
required  by  the  above  very  simple  form 
of  boiler.  When  used  for  heating  houses, 
the  feeding  and  draught  doors  may  be 
outside,  although  I  do  not  adopt  this 
plan ;  but  the  stove  should  be,  if  possible, 
inside,  as  the  dry  gentle  heat  of  the  stove, 
with  the  moist  helt  from  tanks  or  gutter^ 
forms  a  perfect  combination."  The  cost 
of  these  boilers  is  from  £1, 10s.  to  £1,  15s. 
each. 

In  regard  to  structures  suited  to  ama- 
teurs of  moderate  pretensions,  perhaps 
there  has  been  none  so  combining  economy 
of  erection  with  fitness  of  piu^ose,  at  the 
same  time  being  portable  if  wished,  (in 
itself  important  to  rent-paying  owners,) 
as  those  structures  erected  by  Mr  Rivers, 
and  known  as  orchard-houses,  describ- 
ed by  him  in  his  interesting  little  work 
entitled  "  The  Orchard-house  ;  or,  the 
Cultivation  of  Fruit  Trees  in  Pots  under 
Glass."  To  this  work  we  would  refer 
amateurs,  whether  their  intention  be  to 
grow  fruit-trees  in  pots  set  on  the  floor, 
or  flowering  plants  set>  as  usual,  on  benches 
or  stages.  As  the  profits  of  the  work  are 
to  be  applied  to  a  very  laudable  purpose, 
it  will  be  supplied  by  the  churchwardens, 
Sawbridgeworth,  Herts,  on  application  to 
them,  enclosing  thirty  postage  stamp& 
Briefly,  the  whole  may  be  described  as  a 
huge  garden-frame,  constructed  of  timber, 
covered  with  glass,  and  heated  as  above 
described  It  may  be  of  any  required 
dimensions;  and,  to  prevent  its  being 
claimed  as  a  fixture,  we  see  no  reason 
why  it  should  not  stand  on  a  course  of 


bricks  laid  dry,  to  prevent  the  timbers 
from  rotting  where  they  touch  the  ground. 
In  the  present  state  of  hothouse-building, 
amateurs  put  themselves  to  a  very  unne- 
cessary expense,  and  secure  little  advan- 
tage, by  building  massive  parapet  walls, 
and  setting  thereon  a  structure  composed 
of  wall-plates^  framed  sashes,  and  rafters, 
upon  which  there  is  about  the  same 
amount  of  labour  as  the  whole  cost  of 
the  materials.  To  give  some  idea  of  the 
cost  of  such  a  structure,  Mr  Rivers  has 
given  in  his  book  a  detailed  estimate  for 
a  '*  forcing-house  21  feet  long,  12  feet 
6  inches  wide,  2  feet  9  inches  high  in 
front,  and  7  feet  6  inches  at  back."  Total 
cost,  £17,  8s.  9d. 

Artificial  heat  is  a  rather  dangerous 
element  in  the  hands  of  inexperienced 
amateurs,  as  it  is  even  with  gardeners  of 
a  certain  class,  more  harm  arising  fi*om 
an  injudicious  use  of  it  than  the  reverse. 
We  have  given  so  many  examples  of 
heating,  even  to  the  smallest  (to  be 
useful)  structures,  that  we  can  only  re- 
commend a  modification  of  some  of  those, 
which,  if  properly  applied,  will  answer 
all  useful  purposes,  and  may  be  applied 
in  all  reasonable  circumstances.  Exclud- 
ing cold  by  covering,  and  counteracting 
dainp  by  ventilation,  a  dry  bottom,  and 
preventing  the  unnecessary  application 
of  water  during  the  dark  and  dead  sea- 
son, will  do  more  for  securing  health  and 
vigour  at  the  proper  time  to  greenhouse 
plants,  than  all  tiie  heat  that  could  be 
applied  during  winter,  if  these  conditions 
are  not  complied  with. 

Villa  gardens  of  the  smallest  size  are 
usually  of  the  breadth  of  the  front  of  the 
house,  their  length  corresponding  with  its 
distance  from  the  street,  and  consequenUy 
are  in  form  either  squares  or  paiaUelo- 
grams — ^forms,  combined  with  their  size, 
afibrding  the  very  minimum  opportunity 
of  displaying  taste  in  their  arrangement 
All,  therefore,  must  depend  on  the  intro- 
duction of  such  shrubs  and  flowers  as  will 
adapt  themselves  to  the  situation,  and 
have    some    association    with   the    sur- 
rounding objects,  which  may  be  placed 
in  vases,  or  on  raised  platforms,  whidi  of 
themselves  would  give  a  becoming  cha- 
racter, and  elevate  into  greater  impor- 
tance the  plants  growing  in  them  than 
if  they  were  merely  rising  out  of  the 
ground.     If  the  garden  be  well  exposed 
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to  the  sun,  then  showy  flowering  plants 
should  be  employed.  If  much  shaded, 
then  the  whole  dependence  must  be 
placed  on  evergreens  and  plants  of  shade, 
but  these  should  neither  be  of  tall  growth 
nor  much  crowded.  Indeed,  every  plant 
should  not  only  stand  perfectly  clear  of 
the  others,  but  be  kept  at  a  considerable 
distance  from  them,  and  be  itself  of  sym- 
metrical form.  The  Laurustinus,  Aucuba, 
Arbutus,  and  double-blossomed  whin,  are 
amongst  those  best  adapted  for  such 
places.  The  less  attempt  made  at  intri- 
cacy, either  in  the  forms  of  the  beds, 
where  the  taste  of  the  owner  leads  to  their 
admission,  or  the  direction  of  the  walks, 
the  better;  and  neither  flower-beds  nor 
shrubs  should  be  allowed  to  come  in 
contact  with  the  walls  of  the  house. 
Damp,  from  want  of  a  free  circulation  of 
air,  and  probably  imperfect  drainage,  is 
a  great  drawback  to  the  villa  gardener ; 
therefore,  crowding  such  places  with  trees 
and  shrubs  should  be  avoided,  as  increas- 
ing the  evil.  Even  surrounding  the  gar- 
den, for  greater  privacy,  with  a  hedge, 
has  its  objection  in  this  respect ;  yet,  in 
many  cases,  this  must  be  submitted  to ; 
and,  when  such  is  the  case,  a  hedge  of 
variegated  hollies  will  have  a  much  less 
sombre  appearance  than  one  of  yew,  or 
of  the  common  dark-green  variety  of  holly. 
The  most  convenient  mode  of  reaching  the 
front  door  from  the  street  is  certainly  by 
having  a  straight  walk  leading  direct  &om 
the  one  to  the  other ;  and  the  only  objec- 
tion of  consequence  to  this  is,  that  those 
who  may  be  passing  see  directly  into  the 
lobby,  or  entrance-hall,  as  soon  as  the 
door  is  opened  for  the  admission  of  the 
visitor.  To  obviate  this,  which  is  an 
objection,  a  circular  clump  of  evergreens 
should  be  placed  in  the  centre  of  the  plot, 
and  the  walk  made  to  pass  round  it,  on 
both  sides,  or  be  carried  parallel  with  the 
boundary  of  the  garden ;  and  if  such  a 
walk,  which  should  not  be  less  than  4  feet 
in  breadth,  were  laid  with  pavement  sup- 
ported on  piers  below,  a  border  of  18 
inches  would  be  all  that  would  be  re- 
quired between  it  and  the  wall,  as  the 
plants  trained  upon  it  would  find  suf- 
ficient scope  for  their  roots  under  the 
pavement,  the  soil  under  it  being  pre- 
pared on  purpose.  The  space  unoccupied 
with  the  walk  and  circular  clump,  as  we 
have  already  suggested,  should  be  gra- 


velled all  over,  and  rendered  perfectly 
dry ;  and  on  it  plants  in  vases  or  baskets 
should  be  set,  no  appearance  whatever  of 
dug  border  being  seen,  except  the  narrow 
one  by  the  side  of  the  walk ;  and  even 
that,  if  densely  planted  with  procumbent- 
growing  flowering  plants,  would  give  a 
considerable  amoimt  of  colour,  and  render 
the  whole  less  troublesome  to  keep  in  trim 
order;  for  unless  such  gardens  are  ex- 
ceedingly neatly  kept,  they  will  never  give 
that  satisfaction  to  their  owner  which 
they  would,  if  kept  in  the  highest  order 
possible.  We  have  stated  our  objection 
to  grass  in  such  places,  and  we  have  even 
a  still  greater  objection  to  uncovered  bor- 
ders, which  always  have  a  harsh,  cold,  and 
untidy  appearance.  Indeed,  so  far  would 
we  carry  this  point,  that  when,  from  cir- 
cumstances, a  border  becomes  uncovered 
with  living  plants,  we  would,  for  the  time, 
cover  it  with  green  moss,  as  associating 
better  with  the  surrounding  parts  than  if 
it  were  left  empty  and  uncovered.  A  small 
garden  can  never  be  too  perfect  in  itself; 
it  should  never  show  a  blank,  or  appear, 
when  seen,  at  any  time  otherwise  than 
as  a  very  perfect  whole.  Those  having  a 
reserve  or  back-garden  may,  with  little 
trouble,  cover  their  firont  border,  during 
winter,  with  Erica  herbacea,  camea, 
Vinca  mtyor  and  minor,  Gaultheria  pro- 
cumbens,  ShaUon,  Ulex  europea  and 
Nana,  Arbutus,  Uva-ursi,  dwarf  rhodo- 
dendrons set  with  flower-buds  before 
planting,  &c.,  all  of  which  may  be  readily 
removed,  and  with  perfect  safety,  and 
returned  a^in  when  their  season  of 
flowering  is  past,  or  when  it  is  desirable 
to  repl^t  the  front  garden  with  such 
plants  as  are  to  remain  during  the  sum- 
mer. Indeed,  such  a  garden  should  have, 
as  it  were,  its  winter  and  summer  dresses, 
without  which  it  can  never  be  considered 
perfect 

In  planting  the  boundary  wall,  the  most 
ornamental  and  showy  climbing-plants 
should  be  chosen,  preferring  such  as  are 
profuse  flowerers,  or  such  as  the  red  fruit  in 
cotoneasters,  pyracanthas,  &c.  The  follow- 
ing will  be  found  to  stand  the  atmosphere 
of  town  or  suburban  villa  gardens,  and 
are  at  the  same  time  free  and  abundant 
bloomers  : — Clematis  azurea,  florida,  Yi- 
oma,  montana.  Wistaria  sinensis,  Jasmi- 
num  nudiflora,  (flowering  all  the  winter,) 
officinale,  Lonicera  flexuosa.  And  of  those 
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which  are  not  decided  climbers,  Cydonia 
japonica,  Cineraria  maritima,  with  its  pure 
white  leaves ;  Ribes  sanguineum,  Ceano- 
thus  dentatus,  rigidus,  papillosus,  azureus, 
divaricatus,  Escallonia,  yarious  species ; 
the  common  Laburnum,  which  luxuriates 
as  much  in  the  city  of  London  as  it  does 
in  its  native  habitat  ;  Fuchsia  discolor, 
Kerria  japonica^  Deutzia  scabra,  corym- 
bosa,  Fabiana  imbricata,  Forsythia  viri- 
dissima ;  Mahonia,  several  species ;  Rho- 
dodendron, various  species  and  varieties ; 
Weigela  rosea,  Laurus  nobilis,  Magnolia 
grandiflora  conspicua  ;  Spireea  bella, 
Chimonanthus  j&'agrans,  &o,  Roses,  ex- 
cepting the  more  hardy  sorts,  such  as 
ruga,  seldom  flower  in  confined  places. 
However,  where  the  situation  is  open, 
many  varieties  of  them  may  be  intermixed 
with  plants  which  retain  their  leaves  all 
the  winter. 

If  anything  more  than  another  renders 
street-gardens  unsightly,  it  is  the  want  of 
a  judicious  selection  of  the  plants  em- 
ployed. All  weedy-looking  sorts  should 
be  rejected,  and  all  which  are  of  weakly 
growth  will,  under  such  circumstances, 
assume  that  character.  The  prevailing 
desire  to  grow  a  little  of  everything,  and 
of  this  thing,  and  of  the  other,  without 
considering  their  adaptation  to  the  situa- 
tion, should  be  curbed,  and  those  encou- 
raged only  which  are  known  to  prosper 
best.  Mignonette,  the  favourite  of  all 
border-plants,  thrives  ill  in  such  places, 
and  more  especially  if  somewhat  shaded 
and  damp.  It  will,  however,  with  many 
annuals  of  similar  habit,  conliime  a  toler- 
able existence,  if  sown  in  gravel  instead  of 
rich  mould ;  and  although  assuming  a 
more  stunted  appearance,  will  nevertheless 
continue  to  flower  throughout  the  season, 
in  tolerable  perfection,  requiring  only,  in 
very  dry  weather,  a  slight  watering  over- 
head to  clear  the  foliage  of  dust,  and 
partially  to  refresh  the  roots.  Nemo- 
phila  insignia,  Clarkia  pulchella,  Collinsia 
bicolor,  Leptosiphon  densiflorus,  androsa- 
ceus;  Brachycome  iberidifolia ;  Calandri- 
nia,  most  of  the  genus;  Campanula  Lorei, 
pentagona ;  Chsenostoma  polyantha ;  He- 
lianthemum  guttatum,  and  all  the  annual 
species ;  Kaulfussia  amelloides ;  Lobelia 
erinoides,  erinus ;  Lupinus  nanus, bicolor; 
Malcomiamaritima;  Mesembryanthemum 
tricolor ;  Oxyura  chrysanthemoides ;  Por- 
tulaca,  most  of  the  genus,  are  annuals 


well  suited  for  such  situations;  and,  if 
sown  in  autumn,  will  flower  early  in  spring 
and  continue  till  the  beginning  of  sum- 
mer, when  their  places  should  be  taken  up 
with  scarlet  geraniums,  heliotropes,  ver- 
benas, &c.,  grown  in  pots,  and  set  on  or 
plunged  in  t£e  gravel. 

Nemophila  insignis,  Cochlearia  aoanlis, 
Calandrinia  speciosa,  Lasthenia  caUfor- 
nica,  Saponaria  calabrica,  wiU  prosper 
better  than  most  other  good  annuals  in  a 
rather  damp  and  partially  shaded  situa- 
tion.  While,  amoi^  lowVowing  abim- 
dant-flowering  herbaceous  plants,  the 
following  may  be  named  as  suitable  for  a 
similar  situation  : — Caltha  palustris  flore- 
pleno.  Anemone  japonica,  pulsatilla,  ne- 
morosa  flore-pleno ;  Bellis  perennis,  (the 
double  daisy,  in  great  variety ;)  Campanula 
carpatica,  pumila  ;  Convallaria  Majales, 
Cardamine  pratensis  ;  Dracocephalum 
grandiflorum ;  Trollius,  all  the  genus ; 
Eranthis  hyemalis;  Helleborus  niger, 
viridis  ;  Ficaria  ranunculoides  plena,  Ra- 
nunculus gitunineus,  aconitifolius,  am- 
plexicaulis,  repens,  flore-pleno ;  Hepa- 
ticas,  several  varieties ;  the  fine  and  too 
little  cultivated  genera  Trillium,  Helo- 
nias,  Uvularia,  and  Smilacina,  and  the 
autumnal  flowering  Colchicums ;  and, 
where  there  is  sufficient  space,  the  noble 
Yuccas  of  North  America,  and  the  beau- 
tiful &mily  of  Monarda,  in  general  lost  in 
gardens,  from  being  planted  in  too  dry 
soils,  and  in  too  hot  situations ;  Gentiana 
acaulis,  vema ;  Lobelia  cardinalis ;  Mi- 
mulus  cardinalis,  moschatus,  and  most  of 
the  hybrid  varieties ;  Myosotis  palustris, 
Saxifi:tiga,  most  of  the  genus;  Sedum, 
many  of  the  genus  ;  SoldaneUa,  mo^  of 
the  genus ;  and,  where  the  soil  is  of  a 
loamy  character,  many  of  the  primroses. 

The  following  plants  adapt  themselves 
to  the  driest  and  most  exposed  situations, 
many  of  them  delighting  to  grow  on  Uie 
tops  of  walls,  and  in  the  joints  of  the 
mortar : — Helianthemum,  most  of  the  spe- 
cies of  procumbent  habits;  Fumarialutea, 
Erinus  alpinus,  hispanicus ;  Grammanthes 
gentianoides,  Linaria  tristis,  Cymbalaria 
vulgaris;  Antirriiinum  majus,  Cheiran- 
thus  cheiri,  in  all  its  varieties,  fruticu- 
losus  ;  Arabis,  many  of  the  genera ;  Lu- 
naria  rediviva,  Aubrietia  ddtoides,  Alys- 
sum  saxatile,  munde,  olympicum ;  Draba 
aizoides,  ciliaris,  Aizoon,  Iberis  saxatilis, 
sempervirens,  and  gibraltarica,  in  warm 
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places;  Thymus,  all  the  genus;  Dryas 
octopetala ;  Sempervivum,  all  the  hardy 
species ;  Sedum,  most  of  the  genus ;  Co- 
tyledon umbilicus,  lutea;  Arenaria  ru- 
bra; Silene  acaulis  excapa,  Saponaria 
ocymoides  ;  Dianthus  rupicola,  Caryo- 
phyllus,  deltoides,  glaucus,  csesius,  pe- 
trsBus,  and  various  others;  Campanula 
rotundifolia,  Phyteuma  orbiculare,  Ac. 

Suburban  YiUa-gardens  are  usually  of 
much  greater  extent  than  those  we  have 
above  alluded  to ;  besides,  they  are  better 
situated  as  regards  atmosphere  and  expo- 
sure. They,  nevertheless,  in  common  with 
town  gardens,  suffer,  to  a  certain  extent, 
from  want  of  light  and  air,  and  very  often 
from  the  soil  becoming  sodden,  cold,  and 
wet)  especially  where  provision  is  not  made 
for  carrying  off  the  rain  which  falls  on 
adjoining    buildings,  aggravated   by  an 
unnecessary  quantity  of  manure  being 
buried  in  it     Amateurs  often  err  in  the 
over-application  of  rich  manures,  without 
taking  into  consideration  the  state  of  the 
plants,  and  whether  they  are  in  a  fit  con- 
dition to  digest  those  that  are  of  a  very 
rich  description.     Plants  can  only  assimi- 
late the  rich  food  that  may  thus  be  pre- 
sented to  their  roots,  in  proportion  to 
their  state  of  health,  which,  in  such  situa- 
tions, is  seldom  so  vigorous  and  robust  as 
in  those  growing  under  different  circum- 
stances.    As  a  primary  operation  in  the 
formation  of  such  gardens  as  those  we 
have  aUuded  to  above,  we  may  remark, 
that  they  can  scarcely  be  rendered  too 
dry  below;  and  we   believe  that,  were 
they  even  vaulted  underneath,  leaving 
only  a  foot  or  1 8  inches  of  soil  for  the  plants 
to  grow  in,  greater  success  would  attend 
this  department  of  gardening.  Where  the 
expense  of  vaulting  cannot  be  borne,  then 
the  next  best  substitute  would  be,  to  lay 
in  18  inches  of  broken  stones,  coarse 
gravel,  or  other  equally  porous  material, 
and  on  that  to  lay  the  soil  for  the  plants. 
The  soil  of  all  town-gardens,  and  many 
suburban  ones  too,  from  a  combination  of 
circumstances,    becomes  completely  ex- 
hausted of  those  ingredients  necessary  for 
the  growth  of  most  plants.    This,  pro- 
bably, more  than  has  been  in  general 
supposed,  may  be  the  cause  why  few  plants 
thrive  in  such  places.    There  is  little  or 
no  rotation  of  crop  in  them;  the  same 
plants— or  at  least  the  same  species  of 
plants,  which  is  the  same  thiag--continue 


to  feed  on  the  same  soil  for  years.  There 
is  no  change  of  food,  further  than  copious 
doses  of  manure,  little  of  which  the  plants 
are  able  to  assimilate  or  make  use  of; 
they  become  satiated  by  repletion,  and 
cease  to  feed  at  all. 

Were  manures  dispensed  with  entirely, 
or  those  only  used  which  would  act  as 
slight  stimulants,  say  lime,  guano,  salt, 
carbonate  of  ammonia,  (fee,  with  a  little 
leaf-mould,  mixed  with  sharp  sand — all 
of  which  could  be  applied  with  little 
trouble  or  expense,  and  without  causing 
any  disagreeable  or  unhealthy  effluvia — 
they  would  answer  the  purpose  much 
bel^r,  and  would  maintain  the  soil  for 
several  years  in  a  very  good  condition, 
provided  it  was  good  at  first.    All  small 
gardens  may  be  considered  very  much  in 
the  light  of  a  large  flower-pot  or  flower- 
box,  in  which  the  same  kinds  of  plants 
have  been  grown  for  several  years ;  and, 
although  duly  watered,  and  perhaps  the 
sur&ce  profusely  mulched  with  rich  ma- 
nure, or  copious  draughts  of  liquid  ma- 
nure applied,  still  the  plants  in  a  year  or 
two  show  evident  symptoms  of  disease 
and  debility,  and  if  not  taken  out  of  the 
pot  or  box,  the  exhausted  soil  removed 
from  their  roots  and  replanted  in  fresh 
compost,  death  is  the  inevitable  conse- 
quence.    So  it  is  exactly  with  small  gar- 
dens cropped  with  the  same  plants  for 
several  years ;  their  soil  ceases  to  afford  the 
sustenance  the  plants  require,  and  hence 
they  dwindle  and  ultimately  die.     But  if 
a  great  portion  of.  the  soil  be  removed 
entirely — and  the  more  the  better — and 
replaced  with  fresh  good  soil,  in  which 
similar  plants  have  never  grown,  then  a 
restoration  to  health  would  assuredly  be 
the  consequence,  although  the  labour  and 
expense  would  be  considerable.     If,  how- 
ever, instead  of  laying  out  several  pounds 
per  annum  on  the  purchase  of  rich  ma- 
niu^,  the  same  amount  was  expended  in 
purchasing  and  laying  in  fresh  soil,  a  far 
more  healthy  state  would  be  maintained, 
and  that  for  a  considerable  number  of 
years.      The  flower  borders  may  have 
sunk  considerably  in  consequence  of  the 
decomposition    of  organic    matter    ori- 
ginally contained  in  them ;  the  addition 
of  several  inches  of  fresh  turfy  soU  mixed 
with  sharp  river-sand,  would  bring  them 
up  to  their  proper  level,  and,  where  well 
incorporated  with  the  old    soil,  would 
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place  them  in  a  good  condition  to  sup- 
port the  plants  to  be  set  in  them.  Shrubs 
and  trees  are  much  benefited  by  the  ope- 
ration of  what  is  called  root-pruning, 
particularly  those  that  are  over-growing 
their  allotted  spaces.  This  checks  the 
disposition  to  over-luxuriance,  which  all 
the  pruning  and  reduction  of  the  branches 
would  only  greatly  encourage.  A  trench 
is  cut  round  the  outer  circumference  of 
the  roots  to  admit  of  the  root-pruning 
taking  place,  which  need  not  be  above  a 
foot  or  15  inches  in  breadth  ;  but  this 
depends  on  the  size  of  the  tree  or  bush, 
and  the  depth  of  its  roots,  for  it  is  essen- 
tial to  cut  off  all  that  descend  in  a  down- 
ward direction,  as  well  as  all  those  ex- 
tending horizontally  beyond  the  inner 
edge  of  the  trench.  As  much  of  the  soil 
should  be  removed  as  can  be  done  with- 
out materially  injuring  the  roots,  and 
fresh  soil  laid  in  its  place.  The  trench 
should  then  be  filled  in  with  fresh  soil,  or 
at  least  three  parts  of  it  to  one  of  the 
former,  which  finishes  the  operations  both 
of  root-pruning  and  renewing  the  soil 
about  the  roots  of  the  plant.  We  need 
hardly  remark,  that  no  manure  should 
be  applied,  unless  it  be  with  a  view  to 
greatly  encourage  the  magnitude  of  the 
plant;  and  in  some  causes  this  is  neces- 
sary, as  in  the  case  of  getting  up  rapidly 
screen  fences,  climbing  plants  to  hide  dis- 
agreeable objects,  and  the  like.  But  even 
in  this  case,  ground  bones  or  other  slow- 
decomposing  matter  should  have  the  pre- 
ference to  stable-yard  or  other  very  rich 
manure.  Every  tree  in  a  villa  garden 
need  not  be  done  at  the  same  time;  a  few 
may  be  operated  on  yearly,  taking  those 
fii*8t  which  seem  most  in  need  of  such  a 
renewal.  By  following  these  suggestions, 
such  gardens  would  assume  a  very  dif- 
ferent appearance  from  what  they  do  at 
present. 

Plants  take  up  much  of  their  food 
from  the  soil ;  and  to  enable  them  to  do 
so  the  more  completely,  a  beautiful  pro- 
vision is  made,  each  rootlet  being  fur- 
nished with  an  appendage  called  a  spon- 
giole,  from  its  resemblance  to  a  small 
sponge :  these  collect  the  food  in  a 
state  of  solution  from  the  soil,  and  deliver 
it  to  the  roots,  which  convey  it  to  the 
other  parts  of  the  plant.  But  plants 
derive  food  also  in  a  gaseous  form  through 
the  pores  of  their  leaves,  which  pores  are 


much  smaller  in  some  plants  than  in 
others;  and  on  this  also  depends,  to  a 
great  extent,  their  fitness  or  unfitness  for 
the  impure  air  of  towns.  Plants  with 
very  small  pores,  such  as  heaths,  roses, 
kc,  are,  in  consequence,  amongst  the 
least  proper  for  town  gardens.  The 
Aucuba  japonica,  Virginian  creeper,  and 
even  the  vine,  having  large  pores,  are 
found  to  thrive  in  situations  where  many 
others  could  not  exist.  The  dust>  soot, 
&o,y  which  &11  on  the  leaves  close  up 
these  pores,  and  respiration  is  suspended; 
and  the  consequence,  if  this  is  not  re- 
moved, is  death.  The  best  means  of 
remedying  this  evil  is  powerful  syringing ; 
and  those  amateurs  do  well  who  attach 
a  flexible  hose  to  the  water-supply  pipe, 
and  apply  it  with  all  the  force  of  Uie 
pressure  to  their  trees  and  shrubs  in  the 
evenings,  making  it  play  over,  around, 
and  up  through  the  branches,  that  every 
leaf,  and  the  whole  surface  of  the  bark, 
may  be  washed  clean.  This  necessary 
operation  will  account,  to  a  certain  ex- 
tent, for  our  recommending  well-drained 
and  shallow  soils  for  such  gardens,  that 
this  extra  supply  of  water  may  find  a 
ready  escape,  and  so  preserve  the  soil 
from  saturation. 

Fruit  trees, — It  may  be  expected  we 
should  give  a  list  of  such  fruit  trees  and 
culinary  vegetable  seeds  as  are  adapted  to 
villa  gardens.  Under  the  conditions  stated 
above,  all  fruit  trees  and  bushes  sufiicient- 
ly  hardy  to  stand  the  climate  of  the  loca- 
lity are  equally  suitable ;  and,  as  we  have 
given  such  copious  descriptive  lists  else- 
where, {vide  Vol.  II.,)  we  tbink  the  reader 
will  find  sufficient  data  to  form  his  collec- 
tion from  them ;  and  in  the  select  lists  of 
culinary  seeds  the  villa  garden  will  not 
be  overlooked.  We  may,  however,  ob- 
serve, that  apples  wrought  on  Paradise 
stocks,  pears  on  the  Quince,  <&a,  will  be 
found  the  most  valuable,  as  requiring 
little  space,  and  creating  scarcely  any 
shade.  The  upright  espalier  mode  of 
training  will  afford  the  greatest  surfiioe 
for  fruit  on  the  least  extent  of  ground ; 
and,  indeed,  in  such  gardens,  the  goose- 
berry, currant,  &c.,  should  be  subjected 
to  the  same  mode  of  treatment;  and 
where  a  covered  espalier  (vide  fig.  797)  is 
admissible — as,  for  example,  separatiDg 
the  flower  part  of  the  garden  from  that 
occupied    with  fruits  or   v^etables— it 
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vill  be  found  of  advantage.  Vertical 
espaliers,  fig.  791  to  795,  may  be  used 
with  equal  effect 

Herbs, — Every  garden,  however  small, 
should  have  a  small  space  dedicated  to 
the  growth  of  herbs  for  seasoning  and 
domestic  purposes,  and  these  should  be 
always  grown  by  themselves,  as  being 
more  conveniently  got  when  wanted. 
For  list  of  herbs,  &c.,  vide  Olitory, 
vol.  II. 

Trees,  —  Few  trees  can  be  admitted, 
with  propriety,  into  any  garden  of  the 
kind  we  are  alluding  to  at  present.  The 
lime  has  been  a  popular  city  tree  for 
ages ;  it  bears  cutting  and  training,  so  as 
to  form  a  sort  of  verdant  wall,  and  for 
this  purpose  is  much  used  on  the  Con- 
tinent. The  laburnum,  although  seldom 
employed,  is  preferable,  more  suited  to 
the  atmosphere,  and  very  beautiful  while 
in  flower.  The  almond,  where  the  climate 
is  mild  enough,  cheers  us  in  early  spring 
with  its  magnificent  peach-coloured  blos- 
som; the  acacia,  with  the  grace^lness 
of  its  foliage,  and,  when  of  sufficient  age, 
with  its  beautiful  racemes  of  flowers.  Its 
only  defect  is  the  brittleness  of  its 
branches,  and  their  liability  to  be  broken 
with  the  wind.  Whoever  has  a  stream 
passing  through  his  garden,  or  a  pond  of 
water,  cannot  choose  a  more  appropriate 
tree  than  the  weeping  willow,  immor- 
talised since  the  Babylonian  captivity,  and 
in  modem  times  by  Pope  the  poet,  and  the 
memory  of  Napoleon  I.  It  is  the  most 
graceful  of  all  weeping  trees,  and  associ- 
ates both  in  landscape  and  in  connection 
with  buildings,  where  its  kinsman  the 
weeping  ash  would  only  be  regarded  as  a 
monstrosity,  the  fit  inhabitant  of  a  Lon- 
don tea-garden.  Few  of  the  Coniferse, 
with  the  exception  of  the  cedar  of  Leba- 
non and  Deodar,  will  live  in  confined 
places,  or  even  in  villa  gardens  of  con- 
siderable extent:  their  effect  is  scarcely 
worth  the  room  they  occupy.  Salix  an- 
nularis and  Napoleona  are  graceful  small- 
ish trees ;  and  Ailauthus  glandulosa, 
Aralia  japonica;,  Araucaria  imbricata, 
Catalpa  syringeefolia,  Broussonetia  papy- 
rifera,  Cercis  siliquastrum,  Gleditschia 
triacanthos,  horrida;  Kolreuteria  pani- 
culata,  Liriodendron  tulipifera,  Paulownia 
imperialis.  Magnolia  grandiflora,  acumi- 
nata, Salisburia  adiantifolia,  &c.,  are  all 
to  be  preferred  to  our  elms,  poplars,  &c., 


with  which  most  small  gardens  are  im- 
poverished imder  ground,  and  shaded 
above.  These,  we  should  observe,  for  the 
gardens  of  northern  amateiu^,  stand  the 
climate  at  Dalkeith :  some  trees  of  them 
there  are  of  considerable  size  and  age. 

Deciduous  shrubs, — Most  of  the  follow- 
ing are  too  seldom  met  with  in  villa 
gardens  : — Amygdalus  nana,  nana  flore- 
pleno,  Aralia  spinosa,  Caragana  Cham- 
lagu,  spinosa;  Cercis  canadensis;  Crataegus, 
most  of  the  genera ;  Cy  tisus,  most  of  the 
genera — if  wrought  as  standards,  they 
make  fine  lawn-plants.  Cydonia  japonica 
makes  beautiful  scarlet-flowering  hedges. 
Halesia  diptera,  tetraptera ;  Liquidam- 
bar  styraciflua,  imberbe  ;  Robinia  hispida, 
pseudo  -  acacia,  var,  macrophylla,  var. 
grandiflora,  var,  pendula,  var.  crispa; 
Berberis  vulgaris  fol.  violacea;  Colutea 
cruenta,  frutuosa ;  Dirca  palustris ;  Gen- 
ista— most  of  the  genus,  when  wrought 
as  standards,  make  fine  lawn-plants ; 
Hibiscus,  all  the  varieties  of  H.  syriacus  ; 
Hypericum  chinense,  nepaulense;  Maclura 
aurantiaca ;  Magnolia  conspicua,  obovata ; 
Pseonia  Moutan  ;  Purahia  tridentata  ; 
Rhus,  most  of  the  genus ;  Ribes,  most  of 
the  genera ;  Spinea  ariajfolia,  bella, 
Douglassi,  Lindleyana,  prunifolia  flore- 
pleno ;  Syringa  Emodi ;  Notyce,  Sauge- 
ana,  Josiksea;  Weigela  rosea;  Andro- 
meda, many  of  the  species ;  Azalea,  most 
of  the  recently  originated  hybrid  varieties; 
Rhodora  canadensis. 

Evergreen  shrubs, — Acacia  Julibrissin  ; 
Cerasus  ilicifolia  ;  Euonymus  japonicus, 
var.  argcnteus,  var.  aureus,  latifolia ;  Ilex 
aestivalis,  angusti folia,  atro-virens,  crassi- 
folia,  latifolia,  excelsa,  with  a  host  of  cu- 
rious varieties  of  I.  Aquifolium;  Photinia 
glabra,  dubia,  serrulata,  arbutifolia;  Quer- 
cus  coccifera,  suber ;  of  Q.  Ilex,  the  vars, 
ilicifolia,  Fordi,  rotundifolia,  BaJlota,  lati- 
folia, Shepherdi ;  Bentharaia  fragifera  ; 
Berberis,  most  of  the  evergreen  species ; 
Buxus  balearica;  Cistus,  most  of  the  genus; 
CoUetia  ferox,  spinosa ;  Cotoneaster,  most 
of  the  genus.  Many  of  these,  when 
trained  as  standards,  make  fine  lawn- 
plants,  and  all  of  them  excellent  covering 
for  rocks,  old  walls,  or  other  objects  which 
it  may  be  desirable  to  hide.  Daphne,  all 
the  hardy  species ;  Escallonia,  all  the  ge- 
nera ;  Fabiana  imbricata ;  Fontanesia 
phillyrseoides ;  Garrya  elliptica ;  Laurus 
sassafras  colchicus.   Benzoin;   Mahonia, 
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all  the  genera;  Olea  europseaj  Phillj- 
rea,  all  the  species ;  Prinos,  all  tlie 
genera ;  Rhamnus  alatemus,  laurifolius  ; 
Yucca,  all  the  hardy  species;  Arbutus, 
all  the  hardy  species;  Kalmia,  all  the 
genera ;  Ledum,  all  the  genera ;  Per- 
nettya,  all  the  genera;  I&ododendron, 
alta-clerense,  Jacksoni,  sanguineum,  Gun- 
ninghami,  dauricum,  var,  atrovirens, 
Nobleanum,  Purshii,  Russellianum,  tigri- 
num,  yesticum,  barbatum,  campanulatum, 
catawbienae  (true.)  The  important  addi- 
tions made  to  this  family  by  Dr  Joseph 
Hooker,  from  the  Sikhim  range  of  the 
HimaiayajB,  haye  not  as  yet  been  proyed 
to  be  sufficiently  hardy  (although  there 
is  little  doubt  that  they  are  so)  to  warrant 
our  recommending  them  to  the  proprie- 
tors of  yiUa  gardens  in  general,  although 
we  are  quite  aware  that  many  amateurs 
are  already  possessed  of  them.  The  fol- 
lowing are  a  few  of  the  newer  yarieties 
which  haye  been  proyed  hardy :  Towardii, 
sabrina,  cerito.  Queen  Victoria,  Albion, 
Paxtonii,  bouquet  de  Flora,  Raeanum, 
yiyid,  Blandyanum,  Standishii,  erectum, 
regina,  gem,  ignescens,  compactum,  Lind- 
seyii,  coccineum,  lanthe,  Reedianum.  The 
number  of  hybrids  is  so  great  that  it  is 
difficult  to  make  a  selection.  We  admire 
the  scarlet  and  bright-coloured  yarieties 
most,  and  therefore  think  many  will  do 
so  too.  The  aboye  small  selection  em- 
braces many  of  them. 

Conifsrag, — In  the  best  exposed  yilla  gar- 
dens the  following  rather  rare  interesting 
plants  deserye  a  place :  Thuja  cuneata,  gi- 
gantea^  plicata,  flagelliformis;  Gupressiis 
benthami,  funebris,  Goyeniana,  Lindleyi, 
macrocarpa,  torulosa,  cricoides ;  Taxodi- 
um  hetrophyllum,  semperyirens,  adscen- 
dens,  Hugeli ;  Cryptomeria  japonica ; 
Juniperus  drupaceajhemispherica,  chinen- 
sis,  mexicana,  recurya,  gossainthanea ; 
Taxus  drupaoea,  pedunculata,  Fortunii, 
tardiya,  lunbraculefera,  montana,  baccata, 
«or.  Doyastoni,  (or  weeping  yew,  a  yery 
handsome  lawn-plant,)  recuryata ;  Saxe- 
Gotha  conspicua,  (a  yery  interesting  eyer- 
green  tree,  named  in  compliment  to  His 
Royal  Highness  Prince  Albert,  inhabiting 
the  frigid  regions  of  the  mountains  of  Pa- 
tagonia ;)  Fitz-Roya  patagonica,  from  the 
same  regions,  equally  hardy,  and  both  re- 
cently introduced.  This  section  of  Goni- 
fersa  appears  to  stand  the  atmosphere  of 
confined  gardens  much  better  than  those  of 


Pinus,  Abies,  <fea,  and  are  more  in  unison 
with  dressed  grounds  and  buildings. 

Select  list  of  hardy  kerbaeeoui  planU  suit- 
able for  a  yilla  garden. — Our  object  in 
presenting  this  list  is,  that  we  have  so 
often  seen  in  such  gardens  yeiy  good 
selections  of  other  plants,  while  a  worse 
choice  could  scarcely  be  made  of  the 
plants  in  the  open  borders.    Adonis  yer- 
nalis ;  Alyssum  saxatile ;  Gorydalis  nobi- 
lis ;  Dielytra  formosa,  eximia,  spectabUis; 
Goronilla  iberica ;  Lathyrus  grandiflorus ; 
Orobus  yemus,   formosus;   Anmiobium 
alatum ;  Liatris,  all  the  species ;  Anten- 
naria  triplineryis ;  EIrigeron  grandiflorus, 
Villarsii;  Aster  alpinus,  pulchellus,  Noyse 
angliae,  cyaneus,  grandiflorus,  pulcherri- 
mus,  Amellus,  Noyi   belgii,   spectabilis, 
amelloides,    blandus ;    Tagetes    lucida ; 
Pyrethrum  uliginosumi,  roseum ;  Achillea 
grandiflora,  speciosa,    nobilis;    Lupinus 
polyphyllus,  and  wtr,  albiflorus,  serioeus, 
argenteus,  macrophyllus;  Lobelia  fulgens, 
and  yarieties  from  it ;  Tigridia  payonia, 
conchiflora ;  Hesperis  matronalis,  with  its 
double  yarieties;   Iberis    semperflorens, 
gibraltarica,  saxatilis,  corifolia,   Tenore- 
ana;  Vesicaria  utriculata;  Gheiranthus 
mutabilis,  Marshallianus ;  Miraulusyarie- 
gatus,    cardinalis,    propinquus,    roseus; 
Linaria    triomithophora,    genistsefolia ; 
Verbena  yenosa ;  Ghelone  obliqua^  Lyoni, 
barbata;  Penstemon  campanulatum,  digi- 
tale,  atropurpureum,  gentinoides  a  var. 
alba,    coccineum,    splendens,    Scouleii, 
speciosum,  yenustum,  crassifolium ;  Dra- 
cocephalum  speciosum,  botryoides,  denti- 
culatum  aigunense ;  Trollius  asiaticus ; 
Anemone     Halleri,    japonica,    palmata, 
apennina ;    Hepatica    triloba,    with    its 
yarieties;    Aquil^a   glandulosa,    cana- 
densis, fragrans,  alpina,  grandis,  ^edosa, 
Whitmanni,  Skinneri,   glauca;   Delphi- 
nium  grandiflorum,    and   its    varieties, 
chinense,  cheUanthum,  elegana,  azureum ; 
Lychnis  chaloedonica    alba-plena,  ooro- 
naria ;  Saponaria  officinalis  plena ;  Dian- 
thus  latifolius,  japonicus,  suayeolens,  su- 
perbus,  pulchellus;  £pilobium latifolium ; 
(Enothera  speciosa^  glauca^  missocrremi^ 
taraxifolia^  macrocarpa ;  Musoari  oomo- 
sum,  botrp^oides  ;    Phalangium  Liliago, 
ramosum  ;    Scilla    peruyiana,    sibirica, 
campanulata,  yema,  prsecox,  autumnalis; 
Uyularia,  all  the  genus;  Bulbocodiom 
yemum;    Erythronium,  all  the  genus; 
Tritonia,  all  the  genus;    Liliom  hnd- 
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folium  and  its  varieties,  longiflonim, 
penduliflorum,  tigrinum ;  Fritillaria,  all 
the  genus;  Funkia  Sieboldiana,  undu- 
lata;  AlstitBmeria  pulchella,  peittacina; 
Nardssus,  most  of  the  genus ;  Gentiana, 
all  the  genera;  Asclepias  amoena,  incar- 
nata,  tuberosa ;  Phjteuma,  most  of  the 
genus ;  Campanula  pulla,  carpatioa,  oees- 
pitosa,  pumila,  elegans,  persicifolia  with 
its  varieties,  pjramidalis,  versicolor,  lac- 


tiflora,  grandis,  nobilis;  Phlox,  most  of 
the  genus ;  Pulmonaria  virginica,  Sisyrin- 
chiumgrandiflorum  ;  Iris  susiana,  vema ; 
Gladiolus,  many  of  the  species;  Morina 
longifolia;  Potentilla  M'Nabiana,  Men- 
ziesia,  Mackayana,  hsematochrus;  Veronica 
corymbosa  ;  Viola  palmensis ;  Baptisia 
australis,  exaltata ;  Dictamnus  Fraxinella, 
vara,  rubra  et  alba ;  Lythrum  roseum 
grandiflorum ;  Meconopsis  cambrica,  &c. 
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DETAII5   OP   THE   COST    OF    CONSTRUCTION    IN   DIFFERENT    LOCALITIES, 

TABLES,  &c. 


BRICKLAYERS   WORK. 

In  EDgland,  brickwork  is  calculated  by  the 
rod  of  80  square  yards  and  2  feet,  or  272  super- 
ficial feet ;  in  Scotland,  by  the  rood  of  86  square 
yards,  or  824  sup^cial  feet,  the  standard  Uiick- 
ness  of  all  brick-walls  bein^Ka  brick  and  a  half— 
that  is,  the  length  of  one  brick  and  breadth  of 
another.  Supposing,  therefore,  bricks  to  be  1 0 
inches  long,  and  4}  inches  broad,  such  walls  are 
called  1 4-inch  walls  ;  and,  in  measuring  brick- 
work, all  walls  must  be  reduced  to  that  stand- 
ard. N.B. — It  is  necessary,  in  making  calcula- 
tions, and  in  taking  dimensions,  to  observe  the 
difibrence  between  the  rod  and  rood;  and  it 
would  be  well,  instead  of  ezp  Assinff  the  thick- 
ness in  inches,  to  do  so  in  bricks  or  half-bricks, 
&C.  306  feet  cube,  or  1 1  yards  9  feet,  or  408  feet 
Buperfidal,  of  one  brick  in  thickness,  is  equal  to 
272  feet  superfidal  of  brick-and-half  work,  or 
one  rod  standard  thickness,  or  817}  feet,  calcu- 
lating the  thickness  at  184  inches,  or  14  inches, 
as  usually  expressed :  14^^  bricks  to  the  foot 
superficid  are  required,  of  Scotch  bricka 
When  English  bricdu  are  used,  1  foot  super- 
ficial, of  Induced  work,  will  take  16  bricks  ;  1 
foot  ditto,  gauged  arches,  10  bricks;  I  foot 
ditto,  facings,  7  bricks,  &c. 

On  account  of  the  difierenco  in  size  be- 
tween the  English  and  Scotch  bricks,  the  for^ 
mer  being  usually  8}  x  2|  x  4^,  although 
in  geneial  called  9  inches,  and  the  latter 
9]  X  4i  X  34,  it  is  necessary  to  add  to  each 
yard  English,  when  Scotch  bricks  are  used  for 
walls  of  4}  inch,  or  half-brick  work,  5  bricks; 
for  9-inch  work,  or  one  brick,  10  bricks ;  for  134- 
inch,  or  brick-and-half  work,  16  bricks;  and  for 
18-in(^,  or  two-brick  work,  20  bricks.  Since 
the  repeal  of  the  excise  duty,  bricks  may  be 
made  of  any  size :  the  above,  however,  ap- 
proximate the  usual  sizes. 

Previous  to  the  repeal  of  the  duty  on  bricks, 
they  were  not  allowed  to  be  made  in  moulds 
containing  more  than  150  cubic  inches.  If 
laiiger  than  that,  thev  were  liable  to  double 
duty.  The  Scotch  makers,  aware  of  this,  made 
their  bricks  as  near  to  the  above  size  as  possible, 
they  in  general  running  from  147f  to  148  cubic 
inches.  Why  the  English  makers  did  not  do  so, 
we  know  not.  The  loss  did  not,  however,  fiill 
on  the  maker,  but  on  the  purchaser ;  because 


1000  Scotch  bricks  would  do  more  work  than 
the  same  number  of  English  made  ones.  Hence 
in  purchasing  bricks,  the  lai^r  aise,  if  well 
burnt,  should  be  chosen.  In  Scotland,  bricks 
for  general  purposes  are  divided  into  common 
red  bricks,  composition  bricks,  and  fire-bricks. 
The  sice  of  the  first  has  been  given  above. 
They  weigh  per  1 000,  on  an  average,  3  tons.  The 
second,  3  tons  7  cwt. ;  and  the  uiird,  S  tons  15 
cwt.  They  are  all  of  the  same  size,  the  nature 
of  the  material  making  the  difference  in  weight 
English  place  and  stock  bricks  weigh  2  tons  5 
cwt.,  or  5  lb.  each,  as  an  average  wei^t,  accord- 
ing to  Skirving's  calculations,  but  more  cor- 
rectly, 2  tons  4  cwt.  2  qrs.  16  lb. 

For  the  following  calculations  reladve  to 
Scotch  made  bricks,  we  are  indebted  to  Mr 
Dean,  a  respectable  manufacturer  at  Wiahaw, 
Lanarkshire : — 

8620  bricks  will  buUd  a  rod  of  lA  Mck  woikof 
272  feet  superfidal,  allowing  20  for  braakafie,  if 
composition,  and  40  for  common  brickV 

4820  ditto,  a  rood  of  1)  brick  work,  of  824  feet 
superficud. 

2414  ditto,  a  roc2  of  10-inch  woric,  of  272  feet  do. 

2880  a  rood  of  ditto,  of  824  feet  ditto. 

1207  ditto,  a  rod  of  6-inch  work,  of  272  feei  do. 

1440  ditto,  a  rood  of  ditto,  of  824  feet  do. 

The  above  calculations  are  made  for  Scotch 
made  bricks  only,  and  include  breakage  in  the 
proportion  stated  in  the  first  item. 

4500  place  bricks,  or  4800  stock  bricks,  laid 
in  mortar,  is  the  London  allowance  for  doing  a 
rod  of  work.  This,  however,  includes  breaksge 
and  waste.  For  other  calculationa  of  the  num- 
ber of  bricks  required  for  garden-wal]%  tide 
art.  Conttruction  ^  Brick  ITaSf,  p.  79. 

A  rod  of  solid  1 -brick  work  requires  3000 
bricks ;  and  a  rod  of  hollow  brick-and-half  work 
requires  8600 ;  and  a  rod  with  only  half  the 
number  of  cross-bonds  requires  3200  bricks: 
3000  is  sufficient  for  a  rod,  if  built  on  Deam*s 
principle,  vide  p.  81.  If  tiie  whole  of  the  brick- 
work were  set  on  edge,  then,  for  common  9'iDch 
wall,  hollow,  the  number  of  bricks  required  per 
rod  will  be  2000 ;  for  a  brick-and-half  bollov 
wall,  with  the  bricks  set  on  edge,  the  number 
per  rod  will  be  about  3000;  and  for  a  wall, 
brick-on-edge,  with  only  half  the  number  of 
cross-bonds,  the  number  will  be  2500.— iT.  A 
These  calculations  are  for  English  made  brida 
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BCXyrOB  FBICES. 

Cost  of  brickwork  in  Scotland,  top  price,  and 
considering  the  workmanship  and  all  material 
to  be  of  the  best  description  and  quality. 

SoUd  maUs. — 2-brick,  or  20-inch  walls  solid, 
builder  finding  all  material  and  scaffoldings  (but 
exduaive  of  di^gpng  foundations,)  within  three 
miles  of  a  brick  field,  or  brick  depot,  and  six 
mUes  from  lime,  £14  per  rood  of  36  yards.  For 
14-briok,  or  15-inch  work,  £10,10s. ;  for  10-inch, 
or  l-bri<dL  worky  £6,  188. ;  and  for  5-inch  walls, 
£3,108. 

HoUow  t0aZ/«.— 2-brick,  or  20-inch  work,  ties 
every  2  feet,  £10,  7s. ;  15  inches,  £8,  10s.  Fle- 
mish bond,  to  be  wrought  fiur  on  both  sides, 
and  joints  to  be  kept  perpendicular,  no  four 
courses  to  exceed  14  indies  in  height. 

For  labcwr  only,  proprietor  finding  all  mate- 
rial and  scaffolding.  For  20-inch  walls,  whether 
solid  or  hollow,  £2,  5s. ;  15-inch  waJls,  42s. ; 
10-inoh  walls,  30s.;  5-inch  walk,  18s.— the  latter 
pointed  on  one  side  only,  the  others  pointed  on 
both  sides. 

If  the  distance  exceeds  three  miles  from  a 
brick-field,  the  extra  expense  can  be  easily  cal- 
culated by  adding  the  carriage  of  bricks  from  a 
greater  distance,  taking  1000  bricks  at  3  tons. 

1  ton  of  lime  is  allowed  for  hollow  walls  per 
rood  of  36  yards,  and  1  f  tons  for  a  solid  wall  is 
an  ample  allowance. 

Average  price  at  present  (1852)  of  common 
bricks  of  the  veiy  best  qualil^  for  garden  walls, 
at  Wishaw  Works,  near  Hamilton,  21s.  6d.  per 
1000 ;  at  Edinburgh,  25s. ;  at  Glasgow,  2Se. ;  at 
Perth,  258. ;  at  Aberdeen,  25s. 

Composition  bricks,  manu&ctured  by  Mr 
Dean,  of  the  Wishaw  Works,  of  a  larger  size 
thui  ordinary  bricks,  of  a  soft  stone-colour,  and 
warranted  to  stand  all  weathers,  being  made 
chiefly  for  horticultural  purposes,  27&  6d.  to 
308.  per  1000.  These  bricks  have  been  pro- 
nounced by  a  celebrated  London  architect  as 
very  superior  in  quality,  and  absorbing  less 
water  than  any  before  submitted  to  his  inspec- 
tion. 

Fire-bricks,  at  the  same  works,  85s.  per  1000 ; 
at  Edinbuigh,  45s.;  at  Glasgow,  408. ;  at  PerUi, 
45b.  ;  at  Aberdeen,  458. 

The  above  prices  are  the  field  prices. 

Fire-day  per  ton,  from  78.  to  8&  at  the  works. 

Concrete  for  foundations,  £4  to  £4,  lOs.  per 
rood,  calculating  that  coarse  gravel  or  stone> 
chipa  have  not  to  be  carted  above  one  mile. 

9-inch  paving-tUes,  2  inches  thick,  £6  per 
1000,  wei^  4  tons,  being  thicker  than  the  Lon- 
don ones ;  12-inch  ditto,  £8,  weigh  about  6  tons. 

1  load  of  bricks,  850  in  number. 

1  ditto  of  tiles  for  roofing,  500  in  number, 
weigh  nearly  1  ton  7  cwt. 

^e  following  are  Mr  Dean's  calculations  for 
brickwork  in  cement  in  Scotland : — 1  rod  of  272 
feet  superficial,  of  a  1 5-inch  orbrick-and-half  wall, 
distance  from  brick-field,  say  three  miles,  £12, 
contractor  finding  all  material,  labour,  &c. ;  the 
same  for  cement  and  labour  only,  £5;  and 
5-inch  walls  in  proportion  to  the  above  price, 
taking  the  cement  at  8s.  per  barrel,  and  to  be 
mixed  with  one-half  of  snarp  sand  to  one  of 


cement ;  and  for  labour  only  £3,  2b.  and  20b. 
respectively,  accordiog  to  thickness. 

36  bushels  of  cement>  with  the  same  quantity 
of  sharp  sand,  will  do  a  rod  of  brickwork. 

Tttck-poiiUing  new  walls,  12s.  per  100  feet 
superficoaL  If  the  wall  is  old,  and  re<}uireB 
washing  down  and  colouring,  and  the  joints 
raked,  add  4s.  per  100  feet  superfidaL 

PUajoint  pomting. — With  blue  mortar,  an 
excellent  method,  88.  per  100  feet  superfidaL 
If  old  walls,  requiring  cleaning  and  colouring, 
and  the  joints  raked  out,  lOs.  per  100  feet  super- 
ficial In  both  cases,  if  there  are  many  decayed 
bricks  to  be  taken  out  and  renewed,  this  latter 
is  not  induded  in  the  above  chaigee.  These  are 
Scotch  prices. 

The  prices  of  labour  should  always  depend  oa 
the  abilities  of  the  workman.  One  bricklayer 
will  lay  1 000  bricks  in  one  day,  in  1 4-inch  work, 
and  1250  in  waUs  of  greater  thickness,  while 
others  cannot  lay  700.  Wages  for  first-rate 
English  bricklayers,  employed  in  Scotland,  at 
the  rate  of  ten  hours  per  day,  are  from  5s.  to 
4s.  6d. ;  for  ordinary  men,  4s. ;  and  bricklayers' 
labourers  receive  28.  4d.  to  28.  6d.  per  day. 
These  are  mastei^'  prices,  and  taken  as  an 
average  for  Scotland.  There  is  no  economy  in 
employing  common  labourers  in  such  work,  as 
the  preparation  of  the  material  and  service 
depends  upon  them. 

ENOLIBH  PRIOBS. 

From  Skirving's  very  useful  "  Builders*  Price- 
Book,**  published  annually,  we  extract  the  fol- 
lowing data  as  to  quantity  and  cost  in  the 
neighbourhood  of  London.  There  are  two  sorts 
of  bricks  in  ordinaiy  use  about  London  used 
for  horticultural  purposes — namely,  stock  and 
place  bricks :  the  former  are  the  best 

**  5000  place,  or  4750  stock  bricks,  laid  dry 
in  wells  and  cesspools,  4500  place,  or  4300 
stock  bricks,  laid  in  mortar  in  external  and 
party  walls,  will  build  1  rod ;  27  bushels  of 
chalk-lime,  and  8  loads  of  road-drift,  (a  substi- 
tute for  sand,)  18  bushels  of  stone-lime, '3i  loads 
of  sand,  will  do  1  rod  of  reduced  bricl^ork." 
This  difference  in  number  does  not  arise  from  a 
difference  in  size,  but  from  greater  breakage  in 
the  one  case  than  in  the  other. 

The  following  is  given  by  the  same  authority 
as  the  masterf  prices  per  rod,  in  party  and 
external  walls.  Stock  bricks  are  considered 
superior  to  place  brid^  in  the  proportion  of  30 
to  22 — that  is  to  say,  when  the  former  are 
worth  £1,  10s.  per  1000,  the  latter  are  only 
worth  £1, 2s.,  which,  at  this  time,  (1852,)  is  the 
average  price  of  both  near  London,  delivered  at 
the  work;  and  £1  and  18s.  respectively,  in  the 
field.  Bricks,  like  most  other  materials,  are 
subject  to  sudden  rises  and  depressions  in  price: 
for  example,  in  our  return  of  present  prices, 
Dec  20th,  we  find  them  quoted  at  28s.  and  358. 
respectively  at  Eingston-on-Thames.  In  making 
calculations,  the  fidd  price  should  be  ascertained 
first,  and  the  rise  or  fidl  added  to,  or  deducted 
from,  which  will  leave  our  calculations  in  other 
respects  correct. 

lif  aU  place  bricks,  contractor  finding  all  mate- 
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rial,  labour,  &c.,  £9, 15s.  per  rod;  if  lime  and 
labour  only,  £4 ;  if  labour  only,  £2.  Three 
quarter  place  brickB,  and  one  quarter  stocks, 
contractor  finding  all  material  and  labour, 
£10,  5b.;  lime  and  labour  only,  £4;  and  if 
labour  only,  £2.  If  half  place  and  half  stock, 
contractor  finding  all  material,  &c.,  £10, 10s. ; 
if  lime  and  labour  only,  £4 ;  and  if  labour  only, 
£2.  If  three  quarter  stodu  and  one  quarter 
place  bricks,  £11 ;  lime  and  labour,  or  labour 
only,  same  as  above.  If  all  stocks,  £11, 10s.; 
lime  and  labour,  or  labour  only,  same  as  Bbove, 

Brick  walls  done  in  the  best  manner,  the 
bricks  picked  for  the  outside,  and  jointed,  four 
courses  not  to  exceed  114  inches,  £12,  contrac- 
tor finding  lUl  material,  labour,  &c.;  for  lime 
and  labour,  £4,  4s. ;  and  for  labour  only,  £2,  2s. 
per  rod.  If  the  work  is  done  with  stone-lime, 
add  5s.  per  rod  for  material  and  labour ;  5a. 
per  rod  for  lime  and  labour.  If  done  with 
river  sand,  add  the  same  as  above. 

As  regards  garden  walls,  the  London  practice 
is,  where  both  sides  are  wrought  fur  and 
Jointed,  to  add  10s.  per  rod,  or  Id.  per  foot 
superficial,  on  one  side,  when  all  material  and 
labour  is  ftumished  by  the  contractor ;  or  Is.  2d. 
per  foot  when  lime  and  labour  only  is  supplied ; 
and  the  same  when  labour  only  is  found. 

The  usual  mode  of  builduig  garden  walls 
round  London  is  four  stretchers  and  a  header, 
and  is  called  garden-wall  bond. 

Concrete  for  fowndoHona  of  waUe.— In  the 
proportion  of  1  of  lime  to  6  of  gravel,  exclusive 
of  digging,  7s.  per  cubic  yard,  or  £8,  19s.  4d. 
per  rod.  In  regard  to  the  variation  in  the 
price  of  bricks,  the  London  practice  is  to  allow 
5s.  per  rod,  either  of  addition  or  reduction, 
for  every  shilling  the  bricks  rise  or  fidl  per  1000. 

London  made  bricks  weigh  2  tons  5  cwt  per 
1000,  or  5  lb.  each  brick.  9-inch  paving-tiles, 
£8  per  1000— weighty  2  tons  18  cwt.,  or  64  lb. 
each;  10-inoh  do.,  £9,  lOs.  per  lOOO—weight, 
3  tons  11  cwt.  1  lb.,  or  8  lb.  each ;  12-inoh  do.» 
£9,  15s.  per  1000— weight,  5  tons  7  cwt  16  lb.» 
or  12  lb.  each. 

1  load  of  bricks,  500  in  number,  weighs  1  ton 
24  cwt ;  1  load  of  tiles  for  roofing,  1000,  weighs 
1  ton  11  ovrt:  they  are  smaller  and  lighter 
than  Scotch  made  one& 

Bridcwork  mi  Ronutn  cement  —  If  all  stock 
bricks  are  used,  £14  per  rod,  contractor  find- 
ing all  material  and  labour;  £6,  10s.  for  cement 
and  labour  only ;  and  £2, 10s.  for  labour  only. 
Half-brick  work  laid  in  cement,  with  cross- 
joints  bedded,  5d.  for  material  and  labour;  24d. 
for  cement  and  labour ;  Id.  for  labour  only,  per 
foot  superficial.  One  brick  thick,  94d.  for  mate- 
rial and  labour;  44d.  for  cement  and  labour; 
and  2d.  for  labour  only,  per  foot  Buperfidal. 
12-inch  tiles  bedded  and  edge-set  in  oement, 
6d.  for  material  and  labour;  24d.  for  cement 
and  labour;  and  14d.  for  labour  only,  per  foot 
BuperfioiaL 

Pomtimg  (ridb  walU4 — Garden  walls,  if  well 
built,  care  being  token  to  keep  the  joints  at  the 
headers  perpendicular,  and  confining  the  builder 
in  specification  not  to  exceed  11]  inches  to 
every  four  courses  in  height  in  England,  and 
12]  m  Scotland,  require  no  pointing  when  first 


built  But  old  waUs,  and  such  as  have  been 
defitused  by  the  old  and  barbarous  practioe  of 
drivinff  nails  into  the  joints,  will  be  mndi  im- 
proved by  pointing,  and,  indeed,  made  to  look 
almost  as  well  as  when  new.  Old  walls,  to  be 
common  pointed,  should  have  all  the  jointB 
carefully  raked  out,  and  made  good  with  best 
mortar,  the  whole  surfkoe  of  the  fSuse  washed 
over  with  hot-lime  white-wash  of  sufficient 
consistency  to  fill  up  all  the  nail  holes,  taking 
care  that  holes  of  lucgeat  suee  and  finctured  oor- 
ners  be  made  good  with  Roman  oement  Lay 
on  afterwards  two  coats  of  brick-oofoured  pamt, 
formed  of  Mulgrave  cement  and  red  lead  mixed 
in  oil ;  the  joints  may  afterwards  be  drawn  in 
with  black  wax,  for  the  sake  of  appearanceL 
Where  walls  are  coped  with  brick  or  tile,  tiie 
joints  should  be  examined  and  repaired  at  least 
every  second  year ;  and,  for  the  repair  of  such 
joints,  oement  of  the  best  quality  only  ahoold 
boused. 

FUUjinnt  pointing  with  smithy-ash  mortar  for 
new  walls,  24d.  for  material  and  labour;  l|d. 
for  labour  only.  If  done  in  cement,  add  Id. 
per  foot  for  material  and  labour;  and  4d.  per 
foot  for  labour  only. 

T%dc-pointing  on  new  work,  84d.  for  material 
and  labour;  and  2d.  per  foot  superficial  Ibr 
labour  only.  If  the  scafiblding  has  not  been 
removed,  deduct  4d.  per  foot  for  the  charge  fbr 
material  and  labour;  and  4d.  per  foot  for  labour 
only.  Old  walls  requiring  tuck-pointings  scrub- 
bing down  the  fiioe  with  water,  staining  the 
same  a  fresh  brick  colour,  and  raking  out  the 
old  joints,  drawing  in  the  frosh  joints,  with  the 
perpendiculars  regarded,  5d.  per  foot  supertdal 
for  material  and  labour;  24d.  per  foot  for  labour 
only.— The  above  are  Rnglish  priooBb 

B/icklayers'  wages  per  day  in.  London,  5fl.  3d. 
from  Lord  Mayor's  Day  to  Lady-day,  and  6m.  9d. 
the  rest  of  the  year.  Labourers*  wages,  3ab  6d. 
for  the  same  period,  and  8s.  9d.  the  rest  of  the 
year.  Bricklayers  employed  in  firo  work,  clean- 
ing flues,  and  in  fine  work,  such  as  tudc-pointing, 
cutting  arches,  Ac,  7&  per  day.  Labourer  at  do., 
4a  Bricklayer  jobbing  by  the  single  hour,  7d. ; 
labourer,  5d. — ^These  are  masters^  prices. 

Bricks  vary  in  price  in  various  parts  of  Eng- 
land. From  lists  of  prices  before  us,  we  find 
common  bricks  charged  at  lidifield,  £1,  4s., 
while  the  best  are  £2,  lOs.  per  1000.  At  fiur- 
ton-on-Trent  they  vary  from  £1,  2b.  to  £3.  At 
Newport,  Monmouthshire,  transported  from 
Bridgewater,  Somersetshire,  by  water,  best  red 
bricks,  £1,  7b.  ;  common  red  do.,  £1  per  1000. 
And  near  Oidbrd,  the  field  price  is  from 
£1,  8s.  to  £1,  9s.  per  1000.  At  Gulkle,  18s.— 
very  small,  and  not  good  in  quality.  Newcastle, 
£1,  Is.;  fire-bricks^  £2,  10s.  per  1000.  In  ex- 
tremity, however,  the  field  price  being  given, 
whatever  it  may  be,  the  gardener  will  have  no 
difficulty  in  counting  the  cost  from  the  data 
furmshed  above ;  or  by  allowing  5b.  per  rod  for 
each  shilling  per  1000,  either  in  addition  or  re- 
duction on  the  field  prices. 

BBICK  BRAINB. 

The  use  of  drain-tiles  and  pipes  has  very 
properly  superseded   the   buUding  of 
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under  12  incheB  in  diameter.  The  following 
are  the  London  prices.  (Brick  barrel-drains  are 
rarely  built  in  Scotland,  stone  being  a  cheaper 
materiaL) 

15-inch  barrel-drain,  1  brick  all  round,  8s.  6d. 
per  lineal  foot^  finding  all  material  and  labour, 
but  exclusive  of  digging  the  drains ;  Is.  8d.  per 
foot  finding  lime  and  labour  only;  9d.  per  foot 
finding  lalxmr  only. 

18-inch  barrel-drain,  1  brick  aU  round,  4b.  per 
lineal  foot,  finding  material  and  labour;  Is.  5d. 
per  foot  finding  lune  and  labour ;  lOd.  per  foot 
for  labour  only. 

2-feet  barrel-drain,  1  brick  all  round,  fis.  per 
lineal  foot,  finding  material  and  labour;  Is.  9d. 
per  foot  for  lime  and  labour;  Is.  per  foot  find- 
ing labour  only. 

2i-feet  barrel-drain,  1  brick  all  round,  6b.  per 
lineal  foot  finding  material  and  labour ;  2s.  find- 
ing lime  and  labour ;  Is.  2d.  fin^ig  labour  only. 

S-feet  barrel-drain,  1  brick  all  round,  6b.  dd. 
per  lineal  foot  finding  material  and  labour; 
2s.  6d.  per  foot  finding  lime  and  labour;  Is.  4d. 
per  foot  finding  labour  only. 

If  any  of  the  above  is  done  in  cement,  add 
one-fourth. 

An  18-inch  drain,  1  brick  all  round,  contains 
14  feet  2  inches  of  reduced  brickwork  per  lineal 
yard,  and  requires  226  bricks  of  the  London 
Eue  to  do  the  same. 

A  2-feet  drain,  1  brick  all  round,  contains 
17  feet  3  inches  reduced  brickwork  per  lineal 
yurdy  and  reqoires  277  bricks. 

A  2(-feet  barrel-drain  contains  20  feet  5 
inches  reduced  brickwork  per  lineal  yard,  and 
requires  327  bricks. 

A  8-feet  barrel-drain  contains  28  feet  7 
inches  reduced  brickwork  per  lineal  yard,  and 
requires  377  bricks. 

N.B. — If  the  bricks  are  laid  dry,  (which,  how- 
ever, should  seldom  be  done,  unless  whore  a 
difficulty  occurs  to  get  rid  of  the  contents,  and 
where  dependence  is  to  be  placed  on  the  strata 
through  which  the  drain  passes  to  absorb  it,) 
then  about  one-tenth  more  bricks  will  be  re- 
quired than  in  the  above  calculations.  Accord- 
ing to  Skirving's  calculations,  it  takes  upon  an 
average  16  bricks,  of  the  London  size,  to  com- 
plete 1  foot  of  reduced  brickwork,  which  at 
lO^d.  per  foot  is  £11, 12s.  4d.  per  nxL  Upon 
thefie  data  we  may  easily  calculate  the  value  of 
every  description  of  brick  drain,  by  counting 
the  number  of  bricks  in  every  foot  lineaL 
And  again,  upon  a  more  simple  principle,  charge 
24d.  for  every  three  bricks  used.  Both  plans 
will  amount  to  nearlv  the  same,  including 
labour,  mortar,  and  tradesman's  profit. 

SLATES  AND  SLATING. 

Slate  is  now  very  generally  employed  as  a 
substitute  for  wood,  and  for  the  following  horti- 
cultural purposes  it  is  admirably  adapted,  viz., 
for  copings  of  walls,  pits,  &c,  pavement  and 
shelving  for  greenhouses,  fruit-rooms,  mush- 
room-houses, tubs  for  laige  plants,  flower-boxes 
for  balconies  and  window  sills,  edgings  for  walks, 
ice 

The  slates  of  Wales  and  of  Ireland  are  the 


best,  and  can  be  procured  of  almost  any  size 
and  thickness ;  and  for  the  above  purposes  can 
be  purchased,  cut  to  order,  at  London,  Liver- 
pool, Qlasgow,  and  Leith,  at,  4-indh  thick,  6d. 
per  superficial  foot,  }-inch,  9d.,  1-mch,  Is.  If 
rubbed  on  each  side,  add  2d.  per  foot  superficial. 

The  English  nomenclature  of  slates  is  as 
follows : — 

Ladies,  per  1000,  (long  tale,  that  is,  1200,) 
weigh  1  ton  5  cwt,  or  2  lb.  6  oz.  each ;  aie  16 
inches  by  8  inches  each,  and  will  cover  4] 
squares  of  roofing.— £8, 15s.  per  1000  of  1200. 

CountateSy  per  1000,  do.,  weigh  2  tons,  or  8 
lb.  12  oz.  each ;  are  20  inches  by  10  inches,  and 
will  cover  7i  squares  of  roofings — £6,  lOs.  per 
1000. 

Ducheasa,  per  1000,  do.,  weigh  3  tons,  or  6 
lb.  10  oz.  each ;  are  24  inches  by  12  inches,  and 
will  cover  10  squares  of  roofing. — ^£10  per  1000 
of  1200. 

Doublety  1000  will  cover  2^  squares  of  roof- 
ing; 1  ton  of  Rags  from  1|  to  2  squares,  (£8  per 
ton;)  1  ton  of  Queens,  2^  to  24  squares;  1  ton 
of  Imperials,  2^  to  24  squares;  1  ton  Westmore- 
land, 2  squares. 

1000  Scotch  slates,  say  Easdale  or  Bella, 
hulish,  are  required  to  cover  a  rood,  or  86 
superficial  yards. 

N,B, — In  England,  slating  is  calculated  by  the 
square  of  100  superficial  feet  each ;  in  Scotland, 
generally  by  the  rood  of  36  square  yards. 

The  cost  per  square,  the  slater  finding  all 
material,  taken  at  the  London  masters'  prices, 
are.  Doubles,  21s.;  Ladies,  228.;  Countesses, 
258.;  Duchesses,  278.;  Queens,  S5s.;  Rag,  868.; 
Imperial,  42b.;  and  Westmoreland,  62a  Me- 
tallic nails,  boiled  in  oil,  to  be  used.  Where 
copper  nails  are  used,  add  2s.  per  square  to  the 
above. 

When  roo&  are  stripped  and  lelaid. — For 
Doubles,  per  square,  9a  6d.;  Ladies,  9a; 
Countesses,  7a  6d.;  Duchesses,  7a;  Queens, 
10a  6d.;  Rag,  11a  6d.;  Imperial,  11a  6d.; 
Westmoreland,  13a  6d.  If  copper  nails  are 
used,  add  as  above.  The  cost  of  labour  only, 
from  5a  to  7s.  6d.  per  square. 

Slaters'  wages  per  day  in  London,  5s.  9d.; 
do.  labourers,  8a  6d. ;  do.  boy,  2a 

Slate  cisteins,  London  prioea — 7d.  per  gallon, 

1  inch  thick ;  including  bolts,  la  9d.  per  super- 
ficial foot;  and  for  every  half-inch  extra  in  thick- 
ness add  6d. 

Scotch  jprioea.— Slater  per  day,  8a  6d.  to  4a 
Easdale  or  Ballahulii^  slates,  slater  finding 
all  material  and  scafiblding,  24a  per  square,  or 
£3,  18s.  to  £3, 15a  per  rood  of  36  yards. 
Welsh  slates  nailed  on  battena — Duchesses, 

2  feet  by  1  foot,  with  2-inch  overlap,  slater  find- 
ing all  materiala  £8, 12a  6d.  per  rood  of  36 
square  yarda  With  Countesses  £8,  10a  per 
rood,  finding  all  materiala  20a  per  rood  for 
laying  on,  as  that  is  labour  only  for  Scotch 
slatea — Glasgow  price,  17s.  6d. 

Slates  are  fastened  to  the  sarking  with  mal- 
leable-iron nails,  weighing  12  lb.  per  1000,  after 
being  steeped,  when  heated,  in  linseed  oil. 
These  nails  cost  3a  4d.  per  1000,  1300  being 
required  for  a  rood.  Cast-iron  nails  were  for- 
merly used,  but  are  seldom  used  now.    Cop- 
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per  nailfi,  although  expensive,  arc  the  best. 
Grey  slates  are  derived  from  the  inferior  grey 
Bandstone  of  the  old  red  sandstone  formation, 
and  are  used  in  many  parts  of  Scotland  where 
such  material  exists.  They  make  a  very  heavy 
roof.  Thev  are  laid  on  roofe,  furnished  with 
lathsi  much  in  the  same  way  as  pan-tiles,  the 
lailgest  being  placed  at  the  lower  part,  diminish- 
ing in  size  towards  the  ridge.  360  of  ordinary 
sizes  are  sufficient  for  a  rood.  They  cost  in 
For&rshire,  and  where  they  are  quarried,  £A 
per  1000.  Expense  to  slater  for  dressing, 
finding  nails,  mortar,  and  putting  on,  19s.  per 
rood.  Slater^s  allowance  for  measured  work  is 
9  inches  at  the  eaves,  18  inches  on  flanks  and 
ridges,  and  3  inches  at  the  skews. 
Slate  plant-boxes,  camellia  tubs,  &a, 
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PLASTERING. 

Rendering  one  coat  on  brick  or  stone  walls, 
5d.  per  yard — ^masters*  price  for  all  material  and 
labour.  For  labour  only,  2d.  per  yard.  Two 
coats,  with  angles  floated,  9id.  for  all  materials; 
4d.  for  labour  only.  Ijath  and  plastering. — 
Lath  only  7id.  for  all  materials ;  1  (d.  for  labour 
only  per  yard.  Lath  and  plaster,  one  coat. 
Is.  2d.,  all  material ;  3d.  for  labour  only.  Lath 
and  plaster,  two  coats,  Is.  6d.  for  all  materials; 
5  Id.  for  labour  only.  LaUi  and  plaster,  three 
coats,  Is.  8d.  for  all  materials;  6id.  for  labour 
only. 

Rough-casting  {hatiina)  one  coat  on  brick  or 
stone  external  walls,  9a.  for  all  material ;  4d. 
for  labour  only  per  yard.  Rendering  on  brick 
or  stone  walls,  with  Roman  cement,  Is.  6d.  for 
all  materials  ;  6d.  for  labour  only.  Ditto,  with 
Portland,  or  Johns  &  Co.'s  patent  punt  cement, 
Is.  9d.,  one  coat,  for  all  material ;  9d.  for  labour 
only,  per  yard. 

Plasterers'  wages  per  day,  from  November  till 
March,  56.  6d. ;  the  remainder  of  the  year,  5s. 
9d.  Common  Uths  per  bundle,  2b.  ;  lath  and 
half,  per  do.,  3s. ;  double  lath,  per  do.,  4s.  Add 
4d.  to  each  bundle,  if  nails  be  included.  Hair 
per  bushel.  Is.  2d. — The  above  are  English 
masters'  prices.  Clean  river  or  pit  sand  only 
should  be  used. 

Scotch  prioct. — ^Plastering  in  one  coat,  3d.; 
'in  two  coats,  4d.  to  4id. ;  in  three  coats,  6d.  to 
6d.  per  superfidal  yanL  Lathing,  5d.  per  yard ; 
doohing  and  strapping  the  walls,  8d.  per  yard,  or 
Is.  6d.  per  yard,  including  the  three  operations, 
and  finding  all  material.  Lathing  and  plastering 
per  square  yard,  if  for  labour  only,  64d.  Plas- 
terers' wages  per  day,  Ss.  6d.  to  48.,  masters' 
prices. 

OARPBNTEA  OR  JOINER  WORK. 

The  various  kinds  of  timber  fit  for  hothouse 
building  and  garden  purposeSi  where  disability 


is  a  primary  object,  stand  in  value  as  follows : — 
Memel,  Quebec  red  pine,  and  Dram  or  yellow 
pine.    Dantsic,  Riga,  and  Swedes,  are  almost 
similar  in  quality  to  Memel.    Timber  is  sold  tn 
London,  and  most  parts  of  England,  by  the  load 
of  50  cubic  feet ;  and  all  the  above,  excepting 
yellow  pine,  are  calculated  to  weigh  18  cwt  3 
qrs.  per  load,  or  42  lb.  per  cubic  foot,  and  yellow 
pine  17  cwt.,  or  38  lb.  per  foot  cubic.  In  regard  to 
the  relative  value  of  these,  they  stand  as  follows 
in  the  London  market :  Dantsic,  Riga,  Memd,or 
Swedes,  2s.  4d. ;  Quebec  red  pine,  2s.  2d.;  Dnm 
or  yellow  pine,  2s.  per  cubic  foo^  in  the  timber 
yard,  indoding  cartage,  sawing,  waste,  and  pro- 
fit.   That  is,  taking  the  load  of  50  cubic  feet  at 
70s.  at  first  cost  at  the  whar&    For  cartage  add 
5s.;  sawing,  15s.;  waste,  8s.  8d.;  and  20  per 
cent  profit,  or  18s.,  gives  the  value  of  the  load, 
to  be  charged  in  day  work,  taken  as  an  avenge, 
£5, 16s.  8d.    This  may  be  taken  as  the  value  of 
adl  fir  timber,  without  labour,  in  all  kinds  of 
work.    WaU-plates,  lintels,  rafters,  &c,  28.  lOd., 
for  all  material   and  workmanship,  per  foot 
cubic.    Planing  per  foot  superficial,  from  the 
saw,  Id.  for  labour  only ;  chamfered  edme  per 
lineal  foot,  {d.;  sunk  rebate,  up  to  2  in^es  by 
I  of  an  inch,  in  astragals,  &c.,  |d.  per  lineil 
foot;  common  shed  or  lean-to  roofing  on  ground 
story,  8s.  6d.  per  100  square  feet,  for  labour 
and  nails  ;  28.  6d.  for  labour  only ;  1-indi  yel- 
low deal,  clear  of  sapwood,  tongued  headings, 
flooring,  456.  per  100  superficial  feet,  all  ma- 
terials and  workmanship;    {-inch  white  deal 
rough,  edges  shot,  26s.,  do.  do.    Astragals,  Ifd. 
per  lineal  foot;  6-panel  24-inch  square  finmed 
doors.   Is.  5d.  per  foot  superficial,  all  mate- 
rial and  workmanship  ;  2-inch  ovolo,  2-panel 
square-framed  sash  door,  la.  2d.  per  superficial 
foot,  all  materials  and  workmanship;  3-ineh 
deal,  framed  and  braced  garden  doors,  fitted  in 
with  inch  deal,  ploughed,  tongued,  and  beaded* 
Is.  6d.  per  foot  superficial,  all  material  and 
workmanship.    If  hung  with  town-made  hinges 
and  screw-bolts,  add  2d.  per  foot  supcnrficuiL 

L^th  Pricsi. — St  Petersbuig  red  battens, 
Sd.  to  3id.  ner  lineal  foot  White  da,  2id.  to 
3d.  Memel  logs  sell  firom  Is.  9d.  to  2s.  Sd.  per 
cubic  foot.  The  principal  objection  to  Memel 
timber  for  hot-house  roofe  is  its  nottinees,  on 
which  account  Norway  battens  are  prefeqed. 
American  red  pine  is  clean  and  resinous,  and 
fetches  from  Is.  8d.  to  2s.  per  cobic  foot. 
American  yellow  pine  is  well  fitted  for  interior 
work,  such  as  fitting  up  seed,  fruit,  or  store 
rooms.  The  logs  are  of  large  sise,  and  aifoid 
great  economy  in  cutting  up.  Its  price  is  from 
Is.  6d.  to  Is.  lOd.  per  cubic  foot  Swedish  11- 
inch  redwood  plank  sells  at  6d. to  7d.  the  Uneal 
foot;  the  white  wood,  at  5d.  to  6d. 

Memel  timber  is  the  produce  of  the  Scots 
phie,  Pinui  tylvairi$;  the  Swedish,  of  Abia  a- 
odia  or  communit,  our  spruce-fir;  the  ^"f^i*" 
red  pine  is  the  Pintu  rcffnoM/  tiie  yellow  pixie 
the  Pinui  variabUit,  &c. 

Greenhouse  and  hothouse  lights  manufectured 
in  London,  l^-inch  yellow  deal,  from  9d.  to  lOd. 
per  foot  superficial.  2-inch  ditto,  from  lOd.  to 
lid.  per  foot  superficial,  priming  and  glaang 
included.     Hothouses  of  tne  usual  fonns  be»t 
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Memel  timber,  erected  at  2id.  per  saperfioial 
footy  measarmg  over  the  whole  surface  for 
timber,  and  24d.  per  foot  for  workmanship  on 
the  same.  Hothouse  roofii  finished,  the  glass 
being  16  and  21  ounce  to  the  foot,  and  in  sizes, 
8  feet  long  by  1  foot  in  breodth^  at  the  rate  of 
Is.  8d.  to  la  6d.  per  superficial  foot.  Bench's 
patent  hothouses  are,  for  economy  in  the  first 
instance,  the  moet  economical  we  have  seen ; 
we  only  regret  that  any  timber  should  he  em- 
ployed in  Uiem,  as  all  combinations  of  timber 
and  metallic  substances  are,  we  thinly  objection- 
able. His  principle  of  gla^ng  without  putty  is 
good,  and  his  rate  of  charges  exceedingly  mode- 
rate, as  ¥nll  be  seen  by  his  prospectus,  wherein 
he  offers  to  deliver  at  any  railway  station  or 
wharf  round  London,  the  whole  matexial  of  a 
hothouse,  exclusive  of  the  brick  wall  it  stands 
on,  at  the  rate  of  1&  2d.  per  foot  superficial 
The  glass  used  being  from  1  to  2  feet  wide,  and 
3  feet  long^  fitted  with  brass  looks,  lines,  pulleys, 
quadrants,  Ac ;  the  little  woodwork  used  being 
primed,  and  the  whole  marked  so  as  to  be 
readilv  fitted  up.  As  examples,  we  may  state 
that  the  cost  of  one  of  his  patent  houses,  124 
feet  long,  9  feet  wide,  amounts  only  to 
£16, 12s.  6d.,  and  of  another,  40^  feet  long,  and 
16  feet  wide,  containing  1,123  feet  superficUd,  is 
£65, 10s.  2d.  2-inch  Baltic  timber  of  the  beet 
quality,  primed,  and  glazed  with  crown  glass,  6 
inches  by  4  inches,  and  painted  two  coats  stone 
colour,  we  have  hail  erected  near  Edinburgh  at 
from  lid.  to  Is.  Id.  per  foot  superficial  Sashes 
of  the  beet  Memel  timber,  6  feet  6  inches 
long  by  8  feet  7  inches  wide,  with  checked 
astragals,  and  iron  straining-bar,  the  side-rails 
2\  inches  square ;  the  top-rail  the  same  size ; 
bottom  ditto  8  inches  broad  by  2^  inches 
thick ;  and  astragals  H  inches  deep,  and  1  inch 
thick  at  the  shoulder,  are  made  for  us  at  Dal- 
keith, to  order,  at  88.  6d.  each.  The  same 
size  of  sai^iee,  with  the  astragals  grooved  to 
receive  the  glass,  at  7s.  8d.  each,  not  glazed 
or  painted* 

Carpenters'  or  joiners'  wages  per  dav  5s.  6d., 
London  masters'  prices.  Ditto  Scotch  prices, 
3s.  6d.  to  48. 

IRONWORK  AB  U8BD  IN  HOTHOUBE- 
BUILDINO. 

The  great  variations  in  the  price  of.  iron, 
arising  from  extraordinary  demands,  and  other 
causes,  render  it  impossible  to  give  a  list  of 
prices  that  shall  remain  long  exactlv  the  same. 
The  following  will,  however,  be  found  suffi- 
ciently correct  to  enable  gazdeners  and  their 
employers  to  calculate  the  cost  of  a  hothouse  to 
wiUiin  a  pound  or  two  of  its  actual  expense. 

We  may  here  also  remark,  that  it  is  better  to 
contract  for  hot-water  pipes  by  measure  than  by 
weighty  as  by  so  doing  it  holds  out  an  induce- 
ment to  the  manufiftcturer  to  cast  them  thin  to 
save  his  metal;  whereas,  if  contracted  for  by 
weight,  the  case,  in  the  hands  of  some  people, 
woiud  be  diffidrent  AH  hot-water  pipes  should 
be  cast  vertically,  and  not  horizontally. 

Seoteh  prie€i.—i-metk  q;>iggot-and-&ucet  pipes, 
proved  at  200  feet  pressure,  2b.  6d.,  28.  lOd.  to 


8s.  per  lineal  yard.  8-inch  ditto,  2s.  8d.  to 
2s.  6d.  per  yard.  2-inch  ditto.  Is.  8d.  to  Is.  9d. 
per  yard.  5-inch  ditto,  8s.  5d.  per  yard.  6-inch 
ditto,  8s.  7d.  per  yard.  50  feet  in  length  of  a 
4-inch  pipe  contain  272  lb.  of  water,  and  every 
square  foot  of  cast-iron  plate  or  pipe  1  inch 
thick  will,  upon  an  average,  weigh  40  lb.  The 
above  prices  are  taken  from  a  variety  of  esti- 
mates before  us,  furnished  within  the  last  two 
years,  and  may  be  considered  a  hit  average  of 
Scotch  prices  at  the  foundry.  4-inch  pipes  are 
the  most  generally  used,  alUiough  8-inch  ones 
may  be  advantageously  employed  for  heating 
pits,  greenhouses,  &a  The  usual  length  of 
hot-water  pipes  is  9  feet,  and  the  maximum 
thickness  ^ould  not  exceed  |  of  an  inch,  and 
such  a  pipe  should  weigh  1  cwt  1  quarter  10  lb., 
and  should  cost,  upon  an  average,  8s.  fid. 
Elbows,  bends,  Slc^  are  charged  by  weight  or 
by  double  measure;  and,  unless  of  extraordi- 
nary forms^  requiring  new  moidds  to  be  made 
expready  for  them,  are  charged  at  firom  9s.  4d. 
to  10s.  per  cwt  Gutters  for  ridge-and-furrow 
roofe,  and  ornamental  tubular  columns,  are 
charged  the  same  as  abova  Flange  joints  will 
cost  for  white  lead,  millboard,  canvass,  india- 
rubber  collars,  or  hempen  cord,  including  la- 
bour. Is.  6d.  each,  iuclusive  of  workmimship. 
Nuts  and  bolts  for  ditto,  as  well  as  for  putting 
together  wrought-iron  boilers,  will  cost  4d. 
per  lb. 

London  price  of  hot-water  pipes,  7s.  6d.  to 
8&  6d.  per  cwt  Ditto  cast-iron  rain-water  pipes, 
2  inches  in  diameter,  Is.;  2tin6h,  Is.  8d.; 
3-inch,  Is.  6d.  per  lineal  yard.  Cast-iron  gut- 
ters, 4  inches  Id  diameter.  Is.  2d.  0.  G.  gutters, 
4  inches,  Is.  2d. ;  H  inches*  Is.  6d.  per  lineal 
yard. 

Scotch  pricei. — Oast-iron  gutters,  or  roans, 
half-checked  into  each  other,  with  screws  and 
nuts  complete,  8  inches  wide,  4d.  per  lineal  foot; 
4  inches  wide,  which  is  safest  for  the  front  of 
ordinary  hothouses,  5d.  per  Uneal  foot  Angle 
bends,  6d.  extra  each  size.  Rust,  for  joining 
hot-water  pipes,  l^d.  per  lb.  Furnace  ftonts 
and  doors,  f&ll  mount^  128.  to  14s.  per  cwt. 
Furnace  bars,  7s.  to  8s.  per  cwt.  Dampers  and 
soot-traps,  mounted  complete,  12s.  to  146.  per 
cwt. 

Wrought-iron  small  screw  bolts  and  nuts,  4d. 
per  lb.  Ditto  laige,  81d.  Cramps^Sd.  Strong 
brackets  for  shelves,  5d.  Wrought-iron  coltunns, 
with  caps  and  bases,  2d.  per  lb.  We  pay  in  the 
neighbourhood  of  Edinbui^gh  5s.  per  (uy,  exclu- 
sive of  travelling  expenses,  and  can  send  exceUent 
workmen  to  fit  up  boilers  and  pipes  in  the  beet 
manner  to  any  part  of  the  countiy,  at  that  rate. 
In  England  the  charges  are  somewhat  higher, 
but  we  have  never  paid  more  than  6s.  6d.  or  7s. 
per  day.  These  pnces  are  taken  when  pig-iron 
is  at  88&  per  ton,  and  malleable  iron  at  120s. 
per  ton. 

B0IL1ER8. 

Boilers,  for  general  purposes,  are  either  of 
cast-iron,  or  of  plates  of  malleable  iron,  put  to- 
gether l^  overlapping  the  joints,  and  securing 
them  wiUi  wrought-iron  bolts  and  nuts.     They 
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are  both  charged  by  weight,  or  by  the  number 
of  gallons  of  water  they  contain ;  but  in  general 
by  weight  Close  boilers  of  malleable-Iron  plates 
cost  a^ut  20s.  per  cwt.  Cast-iron  boilers,  oast 
in  loam,  will  cost  about  half  that  sum,  say  14s. 
per  cwt.,  although  in  some  cases  charged  10s. 
Best  malleable-iron  boilers,  |  of  an  inch  in  thick- 
ness, in  plates,  securely  bolted  and  riveted, 
80s.  per  cwt.,  Scotch  prices.  We  in  general  use 
wrought-iron  boilers  of  the  above  thickness  all 
round,  but  some  prefer  to  iise  them  {  of  an 
inch  in  the  bottom,  and  i\  on  the  sides  and 
top. — Of  the  latter  thicknesBes  are  the  boilers 
used  in  the  New  Reform  Club  House,  Pall  Mall, 
London.    Bolts  and  nuts,  Hd.  per  lb. 

EsUnuUe  of  Price$* 

The  cost  of  iUmiflhing  a  brick  wall  with  eyed  studs, 
at  the  rate  of  5000  to  100  square  yards,  the  studs 
weighing  40  lb.,  at  2d.  per  lb.,       .£068 

With  common  oast-iron  square-headed 
nails,  5000  to  the  100  square  yards, 
atlj^.  p«rlb.,  weightoOlb.  .        0    6    3 

Cost  of  wiring  100  square  yards  with 
iron  wire,  requiring  600  dnlled  studs, 
SOs.  1200yardBironwire,  (No.  12,) 
112  lb.,  at  SJd.  per  lb.,  £1, 12s.  8d.,        8    2    8 

Ditto,  with  copper  wire,  (No,  15,)  will 
cost,  for  100  square  yards,       .        .       5  17    6 

OAST  AND  WROUGHT  IRON  FOR  VARIOUS 
PURPOSES  USED  IN  HOTHOUSES. 

Cast-iron  rafters  are  usually  4  inches  deep, 
and  i  an  inch  thick,  cost  fh>m  8s.  to  lOs.  per 
cwt.;  and  for  the  same  may  be  purchased 
spouting,  pillars,  wall-plates,  &c.  Sashes  cast  in 
a  piece,  if  not  large,  10s.  to  12s.  per  cwt.  Cast- 
iron  astragals,  or  sadi-bars,  of  the  size  and  weight 
of  1  lb.  to  the  lineal  foot,  10s.  to  12s.  per  cwt, 
cast  vertically.  Cast-iron  footpaths  of  elegant 
patterns,  from  lis.  to  12s.  per  cwt.  If  laid  on 
rails,  and  18  inches  wide,  at  Is.  6d.  per  square 
foot ;  without  ralLs,  at  Is.  per  square  foot.  Cast- 
iron  espalier  railing,  of  good  form  and  sufficient 
strength,  weighs  about  1  ton  per  100  running 
feet,  and  may  be  purchased  at  from  £10  to  £12 
p6r  ton. 

As  there  is  little  difference  between  the 
weight  of  cast  and  wrought  iron,  the  following 
table  may  be  useful,  and  is  taken  from  Skir- 
ving*s  calculations : — 


Half-inch  square  bar,  per  lineal  foot, 

weighs 
Five-eighth  ditto. 
Three-quarter  ditto. 
Seven-eighth  ditto,    . 
Inch  ditto. 

Inch  and  one-eighth  ditto. 
One  and  a  quarter,  ditto. 
One  and  a  half  ditto. 

Half-inch  round  bar,  per  lineal  foot, 

Five-eighth  ditto,       . 

Three-<^aarter  ditto,  . 

Seven-eighth  ditto,    . 

Inch  ditto, 

Inch  and  one-eighth  ditto. 

One  and  a  quarter  ditto. 

One  and  a  half  ditto. 


lb.    ox. 


0 
1 
1 
2 
8 
4 
5 
7 


IBk 

5 
14 

9 

6 

4 

4 

8 


0  lOA 

1  0 

1  8 

2  0 
2  10 
8  5 

4  1 

5  14 


The  following  are  Scotch  prices : — 

Half-inch  square  bar  costs  4d.  per  fin.  yd. 

Five-eighth  ditto,  .  6d. 

Three-quarter  ditto,      .  9d. 

Seven-eighth  ditto.  Is.  Od. 

Inch  ditto,    .        .        .Is.  8d. 

Inch  and  one-eighth  ditto.  Is.  7d. 

One  and  a  quarter  ditto,    2b.  Od. 
One  and  a  half  ditto,          2b.  lid. 


J* 
» 


39 


»t 


Half-inch  round  bar  costs 
Five-eighth  ditto. 
Three-quarter  ditto. 
Seven-eighth  ditto. 
Inch  ditto. 


8d.  per  lin.  yd. 
5d. 
7d. 
9d. 
l8.0d. 


»» 


99 
99 


Inch  and  one-eighth  ditto.  Is.  3d. 
One  and  a  quarter  ditto.  Is.  7d. 
One  and  a  half  ditto,  2s.  3d. 

— exclusive  of  workmanship. 

CEMENTS. 

The  cements  in  general  use  in  Scotlaiid  are — 

Calderwood  cement,  68.  6d.  per  bairel  of  3 
cwt.  in  Edinbuigh  ;  in  Qlaagow  the  same. 

Borrowstownness  oemen^  manu&ctured  in 
Edinburgh,  lOs.  per  barrel  of  3  cwt 

Broxburn  cement^  frx>m  Ss.  to  10&  per  hu- 
rel  of  8  cwt. — ^inferior  in  quality. 

Mulgrave  or  Atkin8on*s  cement — excellent — 
14s.,  in  Edinburgh,  Leith,  or  Qlasgow,  per  bar- 
rel of  24  cwt* 

Dark  Roman  cement,  146.  per  barrel  of  24 
cwt.,  in  Edinbui^h,  Leith,  or  Qlaagow — good 
quality. 

Boman  cement  is  sold  in  London  at  2b.  per 
bushel,  6s.  3d.  per  barrel,  and  weighs  80  lb.  per 
busheL  Laid  on  brick  at  28.  2d.  per  equate 
yard. 

Metallic  cement  is  sold  in  London  at  about 
Is.  3d.  per  bushel,  and  weigha  100  lb.  per 
bushel. 

Mastic  is  sold  in  London  at  about  48.  per 
cwt.  This  cement  is  the  same  as  trowelled 
stucco. 

10  barrels  of  good  cement^  with  the  proper 
proportion  of  sharp  sand,  will  plaster  a  rood  of 
36  superficial  yards  on  the  &ce  of  the  wall 
brickwork  for  tanks  or  reserroirs  to  *yy»fa"n 
water. 

36  bushels  of  cement,  and  an  equal  qoui- 
tity  of  sharp  sand,  will  do  one  rood  of  brick- 
work. 

Portland  cement,  2s.  3d.  per  bushel,  London 
price,  weighs  3  cwt  16  lb.  per  barreL  This  is 
considered  the  strongest  cemoit  in  use,  and 
therefore  takes  more  sand. 

STONE-HASONS^  WORK. 

On  account  of  the  weight  of  this  material, 
the  difficulty  with  whii^  some  quairies  are 
worked  compared  with  others,  and  the  distsnoe 
it  has  often  to  be  transported,  the  prioe  of  stooe 
varies  considerably. 

The  principal  pavement  stone  in  Sf^»tl*p'i  ie 
tiiat  of  Arbroath  and  Cuthness ;  the  former 
costing  from  2d.  to  4d.  per  square  foot^  aoooid- 
ing  to  thickness,  at  the  quany.  Other  districts 
produce  pavement  of  varied  quality,  as  may  be 
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well  sappofled  in  a  country  abounding  in  rocks 
and  quarries.  The  common  stone  pavement 
used  in  Edinburgh  oosts  8d.  per  square  foot, 
delivered. 

Arbroath  pavement  oosts  in  Edinburgh,  when 
cut  to  required  sizes,  and  3  inches  in  thickness, 
Is.  per  superficial  foot,  laid  on  sand  or  engine 
ashes.  Second  price  and  quality,  as  regards 
siz9,  lOd.  per  foot. 

Ditto,  at  Leith  and  Qlas^w,  for  material  only, 
Hd.  to  5id.  per  foot,  stnughtmed  at  the  edges 
and  squared  at  the  ends. 

Ditto,  half-polished,  or  rubbed  on  one  side, 
64d.  per  superficial  foot. 

Ditto,  full-polished  on  one  side,  7id.  per 
superficial  foot. 

N.B. — Price  depending  on  thickness. 

CaUknesa  pavement^  cut  to  any  dimension 
given,  44d.  to  5d.  per  superficial  foot,  the  sides 
and  ends  cut  straight,  delivered  at  Leith  and 
Glasgow. 

Ditto,  half-polished,  or  rubbed,  C^d.  per  su- 
perficial foot,  at  ditto. 

Ditto,  polished  above,  sides  and  ends  squared 
to  joint,  7id.  per  foot  at  ditto.  The  above 
1  i-inch  thicL 

N.B.— Price  depending  on  thickness. 

The  principal  pavement  stones  in  England 
are  Yorkshire  and  Portland. 

Yorkshire  pavement,  about  2  inches  in  thick- 
ness, costs,  in  London,  from  £2,  5s.  to  £2,  10s. 
per  100  superficial  feet,  and  weighs  1  ton  5  cwt 
The  same,  2}  inches  thick,  weighs  1  ton  15  cwt., 
or  89  lb.  per  superficial  foot,  and  costs,  in  Lon- 
don from  £2,  10s.  to  £2,  158.  per  lOQ  supei^ 
ficial  feet.  Ditto,  3  inches  thick,  weighs  2  tons 
5  cwt.,  or  50^  lb.  per  foot,  and  costs  in  London 
from  £2,  16b.  to  £3  per  100  superficial  feet 

3-inch  Yorkshire  tooled  or  wrought  pave- 
ment, for  shelves,  &c.,  costs,  at  Bedworth, 
Warwickshire,  Is.  2d.  per  superficial  foot.  Ditto, 
rubbed  for  floors,  Is.  4d.  Ditto,  for  steps,  2s. 
6d.  per  foot  24-inch  ditto,  laid  in  London,  7d. 
per  superficial  foot 

Mariton  pavement,  for  floors,  Is.  per  foot; 
wrought  steps,  Is.  6d.  per  superficial  foot 

Portland  pavement. — This  pavement,  1  inch 
thick,  weighs  111  lb.  per  superficial  foot,  and 
costs  in  London  Is.  per  superficial  foot. 

The  best  stones  in  the  neighbourhood  of 
Edinbuigh  are  Craigleith,  Hailes,  Redhall, 
Humbie,  Binnie,  and  Qranton.  By  experiments 
made  by  the  Royal  Scottish  Society  of  Arts,  the 
tentile  strength  of  these  was  found  to  be  as  fol- 
lows : — 

Breaking 
weight 

Craigleith  stone,         .        .        .  4531b. 

HaOes, 336  „ 

RedhaU, 326  ,» 

Humble,     •       •       .        .        .  283  „ 

Binnie, 279  „ 

Granton,  not  tested. 

The  compreetive  strength  was  as  under : — 

lb. 
Craigleith  gave  way  to  a  pressure  of  4900 
Humbie  „  „  3740 

Hailes  „  „  &530 

Bodhall  „  „  3220 

Binnie  „  „  2S20 

VOL.  I. 


Bailee  quarry  pavement,  a  celebrated  quarry 
near  Edinbuigh. — Pavement  or  coping  for  gar- 
den waUs,  3  inches  thick,  wrought  flat  on  the 
bed,  both  edges  droved,  and  the  top  and  bot- 
tom edges  3  inches  deep,  droved  and  joints 
made  fi&ir.  Delivered  in  Edinbuigh,  18  inches 
broad,  1  Od.  per  lineal  foot  Do.  coping,  3  inches 
thick,  and  16  inches  broad,  wrought  tJl  round. 
Is.  per  foot  lineal 

Porikmd  stone,— This  celebrated  stone  weighs 
1  cwt.  1  qr.  per  cubic  foot,  and  costs  in  London 
from  2&  to  2s.  6d.  per  foot 

The  midland  counties  of  England  are  chiefly 
supplied  with  stone  from  Eettelbrook,  Tikeadl, 
Derby,  Stoke,  and  Wheatly;  the  east  from 
Whitby;  the  west  from  Bath  and  Monmouth- 
shiro ;  and  the  south  from  the  isles  of  Portland 
and  Purbeck. 

At  Elford,  in  Stafibrdshire,  stone  for  ashlar, 
dressed  and  built,  2s.  6d.  per  cubic  foot ;  rubble 
at  Is.  104d.  per  cubic  foot 

'^e  r&d  Bandstone  of  Newport,  Monmouth- 
shire, in  large  blocks,  of  half  a  ton  each,  costs 
6s.  per  ton  at  the  quarries ;  smaller  sizes,  3s.  to 
4s.  per  ton,  and  for  rubble,  2s.  per  ton. 

Pennant  stone — a  superior  kind  of  hard  groy 
sandstone,  found  within  the  limits  of  the  Bristol 
coal  formation — rises  in  large  blocks,  and  costs 
at  quarry  Gs.  per  ton. 

Isle  ofPwrbeck  stone,  in  blocks  fit  for  ashlar, 
9  to  14  inches  thick  on  the  fitce,  and  from  6  to 
15  inches  deep  on  the  bed,  tooled  or  dressed, 
costs  Is.  3d.  per  superficial  foot. 

Ditto,  9  inches  to  14  thick  in  the  face,  and 
from  6  to  9  inches  deep  on  the  bed,  tooled  and 
dressed.  Is.  Id.  per  superficial  foot. 

Ditto,  steps,  4  feet  6  inches  to  5  feet  6  inches 
in  length,  and  6  inches  thick,  costs  lOd.  per 
lineal  foot 

Ditto,  for  window  sills,  from  3  to  4  feet  6  inches 
in  length.  Is.  2d.  per  lineal  foot.  Ditto, 4  feet  6 
inches  to  5  feet  in  length.  Is.  5d.  per  lineal 
foot  Ditto,  curb,  6  inches  thick,  and  from  10 
to  12  inches  deep,  costs  44d.  per  lineal  foot 

Headington  freestone,  near  Oxford,  (inferior  in 
quality,)  lOd.  per  cubic  foot  in  quarry.  Harder 
and  better  quality  from  same  place.  Is.  2d.  per 
foot  Ashlar  from  same  varies  according  to 
thickness;  in  blocks  at  quarry,  from  Sjd.  up- 
wards. 

Comhe  Down  hath  stone  costs  in  London  2s.  to 
2&  6d.  per  cubic  foot 

EDINBUBOH  FBIOES. 

EaUes  Quarry  stone,  4  inches  thick,  1  foot  6 
inches  broad,  wrought  all  round,  and  delivered 
in  fklinbuigh.  Is.  6d.  per  lineal  foot  for  material 
and  workmanship. 

Binnie  Quarry  stone. — Hewing  and  polishing, 
7d.  per  superficial  foot,  for  labour  only.  Ditto,, 
per  foot  cubic,  at  quarry,  Is.  4d. 

GranJUm  and  Craigleith  quarries. — Soles  and 
lintels,  neatly  droved.  Is.  6d.  per  lineal  foot. 

KiUalie  Qttarry,  Fifeshire. — A  fine  soft  sand* 
stone.  Soles,  lintels,  &c..  Is.  2d.  per  lineal  foot, 
droved,  labour  and  material;  and  Is.  4d.  per 
foot  polished.  Droved  hewing,  do.,  4d.  per  foot 
superficial,  for  labour  only. 

5b 
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Rubble-work  for  foondaiionB  and  ordinary  pur- 
poses.— 30  ordinary  carts,  or  nearly  30  tons  of 
stones  to  a  rood  of  86  square  yards,  of  a  2-feet 
wall,  £10  per  rood,  the  builder  finding  all  mate- 
rials. Th&  is  the  top  price,  but,  of  course, 
varying  according  to  the  distance  from  the 
quarry,  state  of  roads,  turnpikes,  fte.  In  some 
parts  of  the  country,  where  the  stone  is  soft, 
and  the  quarry  near,  the  same  can  be  done  for 
from  £5  to  £7  per  rood.  For  18-inoh  rubble 
walls,  as  above,  £7, 10s.  to  £8,  properly  bonded 
with  headers  going  through  the  wall  in  alternate 
courses,  and  at  distances  say  from  5  to  8  feet; 
Wishaw,  Lanarkshire,  £6, 15s. 

Rubble-work  in  foundations,  proprietor  find- 
ing all  material,  and  digging  out  foundations, 
66b.  per  rood  for  2-feet  walls,  for  labour  only. 

Laying  coping,  2d.  per  lineal  foot. 

AYBRAGE  PIUOES  Of  HASON-WORK  IN  THS  NSIOH- 
BOURHOOD  OF  DALKEITH,  1852— BUILDER  FIND- 
ING ALL  MATERIAL  AND  8CAFFOLDINO. 

Common  rubble  building,  walls  2  feet 

thick,        .        .           per  sup.  yd.  4s.  2d. 

Additional,  if  faced  with  pick-dressed 

coarsen,  .                       os.  6d.  to  48.  Od. 

Square-built  nibble- work,         „         5s.  2d. 

Droved  ashlar,    .                  per  foot  Is.  Od. 

Broached  do.,  (chimney-tope,)    „      Os.  lOd. 

Comers,       .        .        per  lineal  foot  Is.  6d. 

Bybats,        .        .        .        „              Is.  8d. 

Sills  and  lintels,  .                „              Is.  4d. 

Mason  per  day,  London,  6s.  Scotch  wage, 
8&  6d.  fedr  averaga 

LIHE  AND  SAND. 

One  ton  of  stone  lime,  such  as  is  in  use  in 
the  neighbourhood  of  Edinburgh  or  Glasgow, 
will  build  a  rood  of  hollow  bri^  wall ;  and  1^ 
tons  of  the  same  will  build  a  rood  of  a  solid 
brick  wall,  if  the  material  is  not  wasted.  Each 
ton  of  lime  will  take  2}  tons  of  sharp  river 
sand. 

The  price  of  such  lime  is  pretty  generally, 
throughout  Scotland,  9s.  per  ton,  delivered 
within  six  miles  of  the  kiln.  In  districts  where 
ftiel  is  expensive,  it  is  rather  higher.  Sand 
varies  in  price,  according  to  local  circumstances, 
even  from  6d.  to  6s.  per  load,  much  depending 
on  the  distance  it  has  to  be  carried.  Sea  sand 
should  never  be  used  for  building  purposes 
upon  any  account  whatever,  on  account  of  the 
quantity  of  salt  contained  in  it  In  the  neigh- 
bourhood of  London,  and  throughout  the  whole 
range  of  the  chalk  formation,  chalk-lime  is  in 
general  use;  whereas,  throughout  the  range  of 
the  limestone  formation,  stone  lime  is  used. 

The  greystone  lime,  and  the  blue  lias  lime, 
are  undoubtedly  the  best  for  building  purposes, 
and  hence  they  are  recommended  for  the  best 
kind  of  work.  Chalk  lime  is  recommended  for 
plastering,  for  which  purpose  it  is  said  by  some 
architects  to  be  better  adapted  than  any  other. 
Mr  Skirving,  a  London  surveyor  of  respectability, 
says— 

*  The  London  chalk  lime,  when  well  mixed 
with  a  double  proportion  of  sharp  sand,  is  quite 
sufficient  for  the  general  purposes  in  which  it  is 
used. 


''One  hundred  of  chalk  lime  contains  18 
bushels,  and  weighs  9  cwt.  8  qr.,  and  is  sold  at 
the  London  wharfs  at  9s.  per  hundred.  Stone 
lime  per  hundred,  of  the  same  quality,  and  of 
the  same  weight,  sells  at  12s. 

**  Sand  per  yard  of  18  bushels  weighs  1  ton, 
and  costs  in  London  4s.*'Skirvin^s  Lia  tf 
Prica. 

Chalk  limey  7d.  per  bushel  at  the  whart  It 
is  generally  sold  by  the  chaldron^  and  lOs.  is  an 
average  price.  Two  loads  of  lime  allowed  to 
the  rod  of  272  feet,  and  4  loads  of  sand,  at 
2s.  6d.  per  load  or  ton. 

Stone  lime  or  Dorking  lime,  168.  per  chaldron. 

Oreystane  lime,  from  Merstham,  near  Reigate, 
Surrey,  14s.  per  chaldron,  but  vaiying  in  price 
according  to  the  credit  given.  Present  price, 
66.  per  yard  of  22  bushels.  One  chaldron  of 
Dorking  lime  will  take  4  carts  of  Thames  sand, 
and  build  1  rood  of  brickwork,  if  property  made 
up.    Thames  sand,  2s.  6d.  per  ton  in  London. 

Scotch  Ume,  9s.  per  ton,  including  oaztage. 
sav  to  the  distance  of  6  or  7  miles  friom  the 
kiln.  Price  at  the  kiln,  from  66.  6d.  to  7b. 
per  ton,  according  to  quality.  One  ton  of  lime 
and  2i  of  sand  are  allowed  to  do  a  rood  of  36 
yards  superficial,  15  inches  thicL  Price  of  sand 
2s.  per  load,  unless  carted  a  great  distance.  It 
will  take  one-third  more  lime  for  stone  building 
than  for  brick,  at  any  thickness — ^sav  rubble 
stone  wall  15  inches  in  thickness,  and  brick  the 
same. 

One  bushel  of  unslaked  lime  absorbs  five 
gallons  of  water. 

Lime  in  the  neighbouriiood  of  Oxford,  68l  per 
quarter  of  8  bushels. 

Lias  lime,  at  Newport,  Monmouthshire,  Ss. 
per  dozen  bushels  of  8  gallons  each.  This  ia 
excellent  lime,  equal  to  most  cements. 

GLASS  AND  GLAZING. 

British  sheet  glass  can  be  purchased  for  cash 
in  crates,  16  02.  to  the  square  foot^  in  sises  np  to 
40  inches  in  length,  at  finom  3^.  to  la.  per  foot ; 
21  oz.  Grom  5d.  to  Is.  3d. ;  26  oz.  fr^mn  6^  to 
Is.  6d. ;  32  oz.  from  9d.  to  Is.  9d.,  according  to 
first,  second,  third,  or  fourth  quality.  These 
average  in  thickness  respectively,  1^,  rts  i>  ^'^^ 
1^  of  an  inch  each.  If  taken  in  boxes  oontain- 
ing  200  each,  16  oz.,  from  24d.  to  6d.  per  Iboi 

ROUOH  FLATE-OLASB. 

i-inch  thick.  I^inch  tlikk. 
psr  foot.       per  tooL 

Plates  under   35  inches  long,  Is.  Id.        Is.  9d. 
75       .  „      .      U.  3d.        Is.  4d. 
100         ..      .      U.4d.        Is.  6d. 


>9 


>» 


tt 


*> 


>» 


above  100 


>» 


tt 


ls.6d.        ls.9d. 


Crown  glass  for  ordinary  puipoeeSy  m  squares 
8  inches  by  6  inches,  to  10  inches  by  6  inches, 
if  taken  in  boxes  containing  100  sup^cuJ  fret, 
2d.  per  foot;  above  this  siae,  if  taken  in  the 
above  quantities,  24d.  to  3d.  per  foot.  Qteea- 
tinted  crown  glass,  3^  per  foot.  As  r^guds 
quality,  2d  crown,  not  exceeding  14  inebn  by 
10,  7d. ;  3d  crown,  6d. ;  4th  crown,  44d. ;  com- 
mon crown,  3id.;  and  coarse  crown,  3d.  per 
foot,  when  taken  in  small  lots.  Extra  thick 
crown  of  same  dimensions,  lOd.,  9d.,  6|d.,  5d^ 
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and  4d.,  respectivelj.  Bending,  6d. ;  obscuring, 
4d. ;  and  flattening,  3d.  per  foot 

Sheet-glass  tiles,  No.  16,  6d.;  No.  21,  8d. ; 
No.  26,  lOd. ;  No.  32,  Is.  each. 

RuudCt  patent  skeetnglatt  tUet  for  roofs  qf  eon- 
strvatorieSf  vineriei,  ffreenhoutea,  and  for  akyligJUs 
of  warehoutet,  marhiM,  4ko, — This  tile  requires  no 
sash,  and  it  leaves  neither  wood  nor  putty  ex- 
posed. The  flange  joint  of  the  tile  is  oovered 
with  a  metal  bead.  It  is  made  84  to  40  inches 
long,  and  about  11  inches   broad,  generally 


of  21-oz.  sheet  glass;  and,  including  fixing  in 
any  ordinary  situation,  costs  lid.  to  Is.  per 
foot,  and,  with  the  bearings,  is  fiilly  che^>er 
than  ordinary  rafter  and  glazed  sash  roof,  while 
subsequent  repairs  of  putty  and  paint  are 
altogether  avoided. 

Glass  slates,  20  inches  by  10  inches,  No.  16, 
7d.;  No.  21,  lOd.;  No.  26,  1&;  Na  82, 
Is.  Sd.  each.  These  numbers  have  raference  to 
the  weight  in  ounces  per  foot,  and  average  in 
thickness  i^,  ^,  J,  and  i^  inches  in  thicknewB. 


Glass  Slates,  (drilled  with  holes  for  the  reception  of  the  nails  by 
which  to  fasten  them,)  cost  each : — 


l-13th 

1-lOth 

l-8th 

l-6tb 

l-4th 

S^ths 

Hnch 
thick. 

inch 

Inch 

inch 

inch 

inch 

indi 

tliiek. 

thlok. 

thick. 

thick. 

thick. 

thick. 

9.  d. 

s.  d. 

8.  d. 

s.  d. 

«.    d. 

«.   d. 

s»  d» 

Duchess, 

24  by  12 

1     6 

1  10 

2    8 

2    6 

2    9 

8     6 

6    0 

Small  imperial, 

20  „  14 

1    5 

1    9 

2    2 

2    6 

2    7 

3    4 

6    9 

Small  duchess, 

22  „  12 

1    4 

1    8 

2    1 

2    4 

2    6 

8    2 

6    6 

Countess, 

20  „  10 

1    2 

1    6 

1  10 

2    0 

2    2 

2    9 

4    6 

Viscountess, 

18  „  10 

1    1 

1    4 

1    8 

1  10 

2    0 

2    6 

4    0 

Lar^  ladies. 
Ladies, 

16  „  10 

1    0 

1    8 

1    6 

1    8 

1  10 

2    8 

8    8 

16  „     8 

0  11 

1    2 

1    5 

1    6 

1    8 

2    0 

8    8 

Doubles, 

13  „    7 

0  10 

1    0 

1    2 

1    4 

1    6 

1    8 

8    0 

LOCHHBAiyS  PATENT  PERFORATED  GLASS  FOB 
VENTILATIOM. 

per  fooC 
Best  quality,  68.  8d.  to  98.  according  to  size. 
Second  do.,    4s.  8d.  to  6s.  9d.         „ 
Third  do.,      Ss.        to  58.  6d.         „ 

AUfraetional  parU  of  incKet  will  be  tharged 
fvXl  inchM, 


BAILLIE^S  PATENT  TRANSPARENT  SLIDE  VALVE 
VENTILATORS,  OF  WHICH  JOHN  RUSSELL  IS  SOLE 
LICENSED  MAKER  IN  EDINBURGH. 

Plain  edge,  .    from  68.  Od.' 

Smooth  edfl;e,  .  .  „  78. 6d. 
Polished  edge,  .  .  „  lOs.  6d. 
Plain  edge  without  valve,  „    4s.  Od. 


Upwards 

according 

to  size. 


Made  to  any  size  on  the  daylight  dimension  of 
the  opening  into  which  the  ventilator  is  to  be 
placed  being  supplied — ^the  height  being  distin- 
guished fl-om  the  breadtii. 

The  slide  valve  can  be  made  to  move  upwards, 
downwards,  or  sidewards. 

Crown  glass  of  best  quality,  9  inches  x  22 
inches,  and  12  oz.  per  foot,  34d.  to  4d.  Superior 
crown,  manufactured  by  Hartley,  stronger  than 
16-oz.  sheet,  and  of  a  uniform  thickness  and 
great  transparency,  4id.  to  54d.  per  foot 
Patent  rough  plate,  now  much  used  for  hot- 
house roofs,  I  of  an  inch  thick,  weighing  2  lb. 
to  the  square  foot,  y'g  of  an  inch  in  thickness, 
weighs  8  lb. ;  ^  of  an  inch,  4  lb.  per  foot. 


Patent  Bough  Plate-Glass. 

Packed  in  Crates,  for  cutting  up  of  the  sizes  as  manufibctured. 

SO  inches  wide,  and  from  40  to  50  long. 
Or  20  „•  ..  60  to  70 


it 


*y 


it 


] 


In  Squares,  out  to  the  sizes  ordered. 

Under    8  by   6, 
8  by   6,  and  under  10  by    8, 
10  by   8,  ----- 

14  by  10, 
lA  feet  sup. 
8 


4 

6 
6 

8 
10 
12 
Quarries, 


tt 
tf 
tt 
it 

a 

tt 
tt 
tt 
tt 
tt 


tt 


14  by  10, 

1}  feet  sup.,  if  not  over  20  inches  long, 
3        „         if  not  above  30  inches  long, 

5 

6 

8 
10 
12 
15 


it 

tt 
tt 

a 

tt 
tt 
it 
it 


tt 
t 
I 
t 


tt 


35 
40 
45 
55 
70 
85 


it 

a 
a 

tt 

tt 
it 
tt 


k-ineb 
thick. 


«.  d, 
0    6 


0 
0 
0 
0 
0 


0 
0 


4 

I' 


0    6j 
0    7 


P 


0    8A 
0    9 

a  •  • 

0    6 


S-16ths 
loch 
thick. 


«.  d, 

0    8 


0  6 
0  7 
0  7 
0  7 
0  8 
0  8 
0  8A 
0  9 
0  9A 
0  10 

0  11 

1  0 


thick. 


9.  d. 

0  10 


0  7 
0  8 
0  9 
0  9 
0  10 
0  10 
0  10 

0  10} 
Oil 

1  0 
1  1 
1    2 


Note. — Squares^  are  charged  according  to  the  superficial  contents,  except  where  the  length  exceeds 
the  restriction  above,  in  which  case  the  higher  price  is  charged,  urespective  of  the  contents. 
Irregular  shapes  are  charged  as  squares. 
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The  kinds  of  glass  used  in  hothouse  erection 
are  British  plate,  patent  plate,  rough  plate, 
patent  rough  plate,  crown  of  various  qualities, 
British  sheet,  and  Belgian  sheet 

London  charges  for  glaziers  per  day,  5s. 
Edinburgh  town  charges  for  do.,  4s.  to  4s.  6d. ; 
country,  5s.  per  day.  London  price  of  best  old 
putty,  5d.  per  lb.  Edinburgh  price,  3d.  per 
pound.    Black  putty>  4d. 


FROPAGATINO 


2  inches  diameter, 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 


ft 
>f 
tf 
>f 
»> 

» 
ff 
ft 
ff 
tf 
ft 


GLASSES. 

Os.  2d.  each. 

Ob.  3d. 

Os.  4d. 

08.  6d. 

Os.  8d. 
Ob.  lOd. 

Is.  Od. 

Is.  2d. 

Is.  4d. 

Is.  6d. 

2s.  Od. 

2s.  6d. 

38.  6d. 

4s.  Od. 


ft 
ft 
ft 
ft 
ft 
ft 
ft 
It 
ft 
ft 
ft 
ti 
ft 


Inches 
diameter. 

3 
4 
5 
6 

7 

8 

9 

10 


GLASS  FLOWER-FOTB. 
Witli 


Os.  dd. 
Os.  5d. 
Ob.  7d. 
Os.  9d. 
Is.  Od. 
Is.  dd. 
Is.  6d. 
2s.  Od. 


saucers. 

Os.    4.Ad.  each. 
Os.    7id. 
Os.  lOS  d. 
Is.    lid. 
Is.    6d. 
Is.  lOAd. 
2s.    3d. 
ds.    Od. 


ft 
ft 


ft 


ft 
ft 


tt 


ft 


PAINTING. 

'    Stone-colour,  thick,  for  hothouse  work,  5d. 
per  lb.     Lead-colour,  thick,  5d.  per  lb.     Pre- 
pared oil,  Is.  per  quart  in  Edinburgh ;  58.  6d. 
per  gallon   in  London.      Boiled   linseed    oil, 
same  price — a  gallon  of  either  weighs  9  lb. 
6  oz.     Cold-drawn  linseed  oil,  lid.  per  quart 
in    Edinburgh;    in   London,    4s.   per   gallon. 
Painters'  wages  in  Edinburgh  and  Glasgow,  4s.  to 
4s.  6d.,  Perth  and  Aberdeen,  3s.  9d.  to  4s.  per 
day;  in  London,  6s.  per  day — ^both  masters' 
prices.    Painting  in  imitation  of  oak,  outside- 
work  for  garden  doors,  &c..  Is.  8d.  per  super- 
ficial yard,  including  varnishing,  in  Edinburgh, 
Glasgow,  &c.;  Is.  6d.  in  London.    White-lead, 
thick,  4d.  per  lb.,  or  £1,  14s.  per  cwt.  in  Edin- 
burgh and  Glasgow;  £2  in  London.    Turpen- 
tine, 8d.  per  qu^  in  Edinburgh,  Glasgow,  Ac,; 
in  London,  4s.  to  4s.  6d.  per  gallon,  and  weighs 
8  lb.  6  oz.    White-lead,  dry,  £1,  6s.  per  cwt.; 
do.,  in  best  paint>  £1,  7s.;  2d  quality,  £1,  5s.; 
3d,  £1,  3s.  per  cwt.    Newcastle  prices,  when 
taken  in  quantity,  say  of  3  or  4  cwt.:  Green 
paint.  Is.  to  Is.  2d.  per  lb.  generally;  Bronze- 
colour,  in  two  coats  on  iron  railing,  7d.  per 
yard ;  do.  on  wooden  doors,  9d.    Stone-colour, 
and  varnished  in  four  coats  on  walls  or  plaster, 
lid.  per  superficial  yard;  do.,  two  coats  on 
wood,  6d.  per  yard;  do.,  three  coats  on  do., 
8d.  per  yard.    Stone-colour,  in  two  coats  on 
roofs  of  hothouses,  5d.  per  yard ;  do.,  in  three 
coats,  7d.  to  8d.  The  above  prices  of  painting  are 


the  EdinbuTgh  charges,  and  are  pretty  genenl 
throughout  Scotland.  If  the  men  have  to  go  to 
the  country,  the  carriage  of  the  materials,  their 
travelling  expenses,  and  an  allowanoe  of  Is.  to 
is.  3d.  per  day,  to  be  added  to  their  usual  wages, 
if  the  work  is  to  be  done  by  the  day. 

Painting  in  all  common  colours,  once  in  oO, 
including  knotting,  is  charged  in  London  Sd. 
per  superficial  yard;  twice  in  da,  indudiog 
stopping,  6d. ;  and  three  times,  7d.  per  yard 
superficial;  and  for  every  additional  coat  add 
2d.    It  is  seldom  that  more  than  three  coats  are 
given  to  hothouse  woiiL  at  one  time.    We  think 
it  better  to  give  only  two  coats,  and  to  repeat 
the  operation  every  second  year  at  the  least 
The  following  are  provincial  prices  for  woik 
done  in  three  coats  in  best  manner  and  with  best 
material: — At  Broomsgrove,  8d.;  Cheltenham, 
9d.;  Gloucester,  9d.;  Bedworth,  Warwit^shire, 
8d.;  Tewkesbury,  9d.— about  the  averages  for 
England.    Cleaning  old  work,  rubbing  down 
with  pumice-stone,  or  bringing  to  be  fit  for 
laying  on  the  colour,  is  to  be  charged  by  the 
day.    This  is  a  very  necessary  operation,  and 
requires   to    be    carefully   done,    particulariy 
in  the  case  of  hothouse   roofs,  and  to  have 
the  putty  properly  repaired.    Bird  and  Miller's 
antiscepUc  mineral  black  paint,  £1,  8a    per 
cwt. ;  do.,  superior  in  quality,  for  cordage  and 
canvass,  £1,  8s.      An    economical    paint   for 
ironwork,  hurdles,  and  iron  fences,  is  composed 
of  i  Stockholm  tar,  I  gas  tar,  laid  on  quite  hot, 
in  three  coats — cost,  |  of  a  penny  per  yard 
superficial.    Painting  the  same  in  oil  would  be 
nearly  6d.:    the    latter  will    last  only  three 
years,  while  the  former  will  last  nine. 

White-lead.  £24  to  £24, 10s.  per  ton.  White 
oxide  of  antimony,  a  new  substitute  for  the 
above,  £12  per  ton. — Liverpool  wholesale  prices. 

PLUMBER-WORE. 

The  price  of  lead,  like  that  of  iron,  is  subject 
to  considerable  variation,  according  to  the  state 
of  the  market.  Cast  lead  in  London  may  bo 
taken  at  £1  per  cwt.,  and  in  Edinbuigh  and 
Glasgow  at  £1,  2b.  as  present  price,  February 
1 852.  Recently  a  rise  of  nearly  25  per  cent  has 
taken  place.  Milled  lead  in  London,  £1,  2s., 
and  in  Edinburgh  and  Glasgow,  £1,  ^  Ditto 
for  gutters,  £1,  6s.  in  London,  and  £1,  5a.  in 
Edinbuigh  and  Glasgow.  Solder  in  London, 
8d.  per  lb.,  and  in  Edinbuigh  and  Gla^ow, 
lOd. 

Lond<m  Priceifor  Leadem  P^ 

per  11b.  per  la. 

foot  foot 

Half-inch  bore,  strongs  Os.  5d.  ordinary,  Oa.  4d. 


Three-quarter  ditto,  Os.  7d. 

Extra  strong  ditto,    .  Is.  Od. 

One-inch  ditto,     .    .  Os.  9d. 
Oneandaquarterditto,  Is.  Od. 

One  and  a  half  ditto.  Is.  6d. 

Two-inch  ditto,  &.  2d. 

Two  and  a  half  ditto,  2b.  6d. 


»f 
ff 


ft 


ft 


ft 
tt 


tt 


Ob.  6d. 

OS.  8d. 
Os.  lOd. 
U.  3d, 
la.  9d. 
2a.  Od. 


In  England,  plumbers  usually  cbaige  so  much 
per  joint,  according  to  the  size  of  the  pipe.  In 
Scotland,  the  usual  practice  is  to  cbaige  accord- 
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ing  to  the  quantity  of  solder  used,  including ' 
labour.  This  latter  is  by  no  means  a  satisfactory 
plan,  as  will  appear  by  simply  considering  that, 
in  English  practice,  the  charge  is  in  proportion  to 
the  size  of  the  pipe,  and  the  price  is  fixed,  as 
will  be  seen  below,  so  that  the  less  solder  used 
the  better  for  the  master;  while  in  Scotland,  as 
the  chaige  is  chiefly  on  the  solder,  the  plumber 
takes  care  to  use  a  latge,  often  an  unnecessary 
quantity,  and  the  cost  of  the  joint  is  in  propor- 
tion. The  English  practice  is  to  charge  for 
(including  1  foot  of  pipe)  i-inch  joint,  2s.  2d. ; 
J-inch  joint,  28. 4d. ;  1-inoh  joint,  2s.  8d. ;  1^-inch 
joint,  88.;  1  (-inch  joint,  36.  6d.;  2-inch  joint 
4s.  6d.,  &c.  All  joints  exceeding  the  aboTO 
diameters  vary  according  to  the  size  of  the  pipe. 
The  following  list  of  prices  we  are  fiivoured 
^Hth  from  a  highly  respectable  firm ;  and,  as  the 
weight  per  yard  is  given,  they  cannot  fail  to  be 
useful.  They  may  be  regarded  also  as  the  average 
price  for  Scotland. 

Half-inch  pipe,  3  lb.  to  the  yard,  5Jd. ;  4  lb.,  9d« ; 

5  lb.,  ll^d.  per  lineal  yara. 
Three-quarter-inoh  pipe,  6  lb.  to  the  yard,  11  ^d. ; 

7  lb..  Is.  3d. ;  8  lb.,  Is.  6d. 
One-inch  pipe,  8  lb.  to  the  yard,  Is.  5d. ;  9  lb.. 

Is.  8id. ;  11  lb..  Is.  lO^d. 
One-and-a-quarter-inch  pipe,  12  lb.  to  the  yard, 

28.  3d.;  14  lb.,  2s.  7^d. ;  16  lb.,  36. 
One-and-a-half-inch   pipe,    14   lb.    to    the  yard, 

28.  Z^d. ;  16  lb.,  Ss ;  18  lb.,  3s.  i^d. 
Two-inch  pipe,  20  lb.  to  the  yard,  38.  9d.;  22  lb., 

48.  l^d. ;  26  lb.,  48.  lO^d. 

Extra  Strong. 

Three-quarter-inch,  9  lb.  to  the  yard.  Is.  8^d. 
One-incli,  12  lb.  to  the  yard,  28.  3d. 
One-and-a-quarter-inch,  18  lb.  to  the  yard,  38.  4Ad.; 

22  lb.,  48.  l^d. 
One-and-a-half-inch,  22  lb.  to  the  yard,  48.  1  Jd. ; 

26  lb.,  4b.  lOAd. 
Two-inch,  31  lb.  to  the  yard,  58.  7d.;  35  lb., 

08.  SfoL. 

Averctge  price  of  stopcoch  in  Lortdon, — (-inch, 
Ss. ;  j-inch,  3s.  9d.;  1-inch,  7b.;  l^-inch,  lOs.  6d.; 
IJ-inch,  15s. 

London  prices  for  brcua  wofhers,  wastert,  and 
plugs. — J-inch,  la  6d.  each;  1-inch,  2a  6d.;  l^- 
inch,  3a  6d. ;  l^-inch,  4a ;  2-inch,  6a  6d. ;  3-inch, 
16a 

Formerly,  lead  was  much  used  for  roana,  or 
water-gutters;  these  have  very  properly  given 
way  to  light  cast-iron  ones,  which  are  not  only 
much  cheaper,  but  also  last  much  longer. 

Plumbers'  wages  in  London,  6s.  per  day ;  in 
Edinburgh,  Glasgow,  Perth,  Aberdeen,  4a 
Lead-headed  nails,  both  in  Edinburgh  and 
London,  6d.  per  dozen ;  zinc  tacks,  la  per  lb., 
&c.  &c 

Milled  lead,  6  lb.  per  superficial  foot,  suffi- 
cient for  lining  cisterns  and  covering  ridges. 

7  lb.  for  gutters,  and  these  should  have  a  fidl 
of  1  inch  in  10  feet 

5  lb.  for  aprons  and  flashings.  25  to  30  lb. 
to  the  8upe:Hficial  foot  for  leaden  boilers,  and 
these  should  be  always  of  a  cylindrical  form. — 
Vide  Boilere,  fig.  219. 

8  lb.  for  water-runs,  roans,  or  eaves-guttera 


Cast-iron  is,  however,  preferable.  Where  leaden 
ones  are  used,  it  is  advisable  to  introduce  a 
f-inch  malleable-iron  rod  in  outer  edge  of  4 
and  5-inch  roans,  and  also  smaller  ones,  in  pro- 
portion to  the  size  of  the  roans— such  as,  3-inch 
would  require  ^inoh  rods  to  give  strength  and 
assist  expansion. 

In  measuring  plumber-work,  the  lead  on  roofs 
is  by  the  supei^cial  foot,  and  is  charged  accord- 
ing to  the  weight  per  foot. 

WIRE-WOBK. 

Wrought-iron  hurdles,  for  the  permanent  or 
temporary  division  of  grounds,  having  double 
knees  and  prongs  to  fix  them  in  the  ground, 
requiring  neither  stones  nor  blocks,  and  which 
can  be  put  up  and  taken  down  with  fetcility  : — 

For  horses,  cattle,  and  sheep,  2a  6d.  to  2s.  9d.  per 
lineal  yard. 

Such  hurdles  should  be  of  the  following 
dimensions : — Length,  6  feet  6  inches  each  ; 
3  feet  6  inches  high  above  ground,  exclusive  of 
the  knees  and  prongs  ;  top  bar,  |  diameter ; 
five  under  bars,  each  4  inch  in  diameter ;  side 
uprights,  1^  inch  by  \  inch;  and  the  middle 
upright,  H  inch  by  i  inch  ;  the  average  cost 
of  whidi  is  3a  per  lineal  yard.  But  the  pro> 
prietors  of  the  St  Leonard's  Works,  Edinburgh, 
are  now  (1852)  making  hurdles  of  the  above 
size  at  Is.  7id.  per  lineal  yard,  takin(<  advantage 
of  mechanical  power,  and  an  organised  system 
of  operating. 

For  cattle  and  sheep,  2a  3d.  to  2a  6d.  per  lineal 

yard. 
For  sheep  and  lambs,  2a  to  2a  3d.  per  lineal  yard. 
For  deer  and  lambs,  48.  to  5a  6d.  per  lineal  yard. 

Portable  hare  and  rabbit  hurdles. — ^When  put 
up  they  resemble  strained  wire-fences  of  good 
pattern.  These  have  long-kneed  prongs  to  fix 
them  in  the  groimd,  and  are  &stened  together 
at  the  ends  with  wire : — 

Price  per  lineal  yard,  24  inches  high,  28.  6d., 

painted  green. 
Price  per  lineal  yard,  27  inches  high,  2b.  9d., 

painted  green. 
Pnce  per  hneal  yard,  30  inches  high,  3a,  painted 

green. 

Rabbit-proof  wire-flake,  or  hurdle,  diamond 
pattern,  8s.  per  yard. 

Ditto,  with  vertical  wires,  2s.  6d.  per  yard. 

Wire  continuous  fences,  with  iron  pillars  and 
standards : — 

For  horses,  cattle,  and  sheep,  la  6d.  to  la  9d.  per 

lineal  vard. 
For  cattle  and  sheep,  la  3d.  to  la  6d.  per  lineal 

yard. 
For  sheep  and  lambs,  la  to  Is.  3d.  per  lineal  yard. 

according  to  height,  strength,  and  number  of 
wirea  In  curved  lines,  iron  stays  are  required 
to  give  the  necessary  sweeps :  these  are  charged 
la  6d.  each  extra. — These  are  Edinburgh  prices, 
and  include  the  erection  of  the  fences  and 
the  travelling  expenses  of  the  men,  in  all  cases 
where  the  order  exceeds  £25. 
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Those  wishing  for  matezdal  only,  will  be 
supplied  with  the  same,  completely  fitted  and 
ready  to  put  up ;  and  printed  instructions  will 
be  sent  for  the  efficient  erection  of  it^  at  the  fol- 
lowing prices : — 

Prices,  for  fence  3  feet  6  inches  high,  having 
6  horizontal  wires,  with  wrought-iron  straining- 
posts  Ij-inch  square  for  every  75  yards,  com- 
plete with  screwed  eye-bolts  for  straining  the 
wires,  and  wrought-iron  intermediate  standards 
H  X  I  inch  for  every  8  feet  distance : — 

For  horses,  cattle,  and  sheep.  No.  4  wire.  Is.  per 

lineal  vard. 
For  cattle  and  sheep,  No.  6  wire,  lOd.  per  lineal 

yard. 
For  sheep  and  lambs.  No.  8  wire,  9d.  per  lineal 

yard. 
Iron  stays  for  curves.  Is.  each  extra. 
Stronff  stays  for  angles  and  extremes,  4b.  6di  and 

58.  od.  each, 

Wire-fenees  ita^)led  to  wood  mffleieni  to  rentt 
hones,  cattle,  sheep,  and  Iambi. — A,  strong  and 
efficient  fence  is  formed  by  using  wooden  posts 
and  uprights,  instead  of  iron,  at  about  the  same 
expense  as  common  paling.  The  wires  are 
strained  and  kept  tight  by  strong  wooden  posts 
let  down  2  or  3  feet  into  the  groimd,  which  are 
spurred  with  wooden  stays,  either  below  or  above 
the  surface.  Also  the  wires  are  stapled  to  the 
sides  of  the  intermediate  uprightsL,  which  are 
driven  a  little  way  into  the  ground,  and  placed 
6  feet  apart.  One  important  advantage  obtained 
by  stapling  the  wires  to  the  sides  of  the  up- 
rights is,  that,  when  any  of  them  decay,  the 
staples  are  simply  pulled  out:  the  wires  are 
thus  freed,  and  a  new  post  can  be  put  in  the 
place  of  the  old  ones  and  the  wires  again 
stapled  without  the  fence  being  taken  down,  or 
the  least  ixjjured. 

Prices,  including  cost  of  erection,  and  travel- 
ling expenses  of  workmen,  when  the  order 
exceeds  £25 : — 

For  horses,  cattle,  and  sheep,  9d.  to  lOd.  per  lineal 

yard,  with  six  wires  ; 
For  cattle  and  sheep,  7d.  to  9d.  per  lineal  yard, 

with  six  wires ; 
For  sheep  and  lambs,  6d.  to  7d.  per  lineal  yard, 

with  six  wires, — 

according  to  their  strength.  The  proprietor 
furnishes  the  wooden  posts  and  uprights,  and 
puts  them  into  the  ground. 

These  fences  may  also  be  put  up  with  iron 
straining-posts,  placed  at  distances  of  about  70 
or  80  yards,  the  intermediate  posts  being  of 
wood,  at  Id.  or  2d.  per  yard  additional. 

Prices,  for  the  materials  of  the  above  fences 
for  wooden  posts  and  uprights,  having  six  hori- 
zontal wires,  complete  with  staples  and  screwed 
eye-bolts  for  straining  the  wires : — 

For  horses  and  cattle.  No.  4  wire,  T^d.  per  lineal 

yard,  with  six  wires. 
For  cattle  and  sheep,  No.  6  wire,  5}d.  per  lineal 

yard,  with  six  wires. 
For  sheep  and  lambs.  No.  8  wire,  4d.  per  lineal 

yard,  with  six  wires. 


If  with  wroughit-iron  stnining-piUars,  for 
every  75  yards.  Id.  to  l^d.  per  yard  extra;  or 
68.  6d.  and  7s.  6d.  eadi. 

Printed  instructions  are  given,  with  ordeis 
for  erecting  them. 

Delivered  at  Aberdeen,  Invemeo^  Benriik^ 
Newcastle,  London,  and  Hull,  at  (d.  per  yard 
extra,  and  delivered  free  at  liverpool  and 
Glasgow. 

Plain  hare«nd-rabbit-proof  strained  wire- 
fiBUcee,  with  vertical  straight  wires,  with 
wrought-iron  uprights,  and  four  horizontal 
wires,  adapted  for  shrubberies  and  flowergar- 
dens,  from  2s.  6d.,  Ss.,  to  3s.  6d.  per  lineal  yard. 

Ornamental  ditto,  3s.,  Ss.  6d.,  to  3e.  9d.  per 
lineal  yard,  according  to  the  hei^  and  strength 
of  the  fence. 

Wire-netting  of  best  quality,  with  twisted 
selvages,  for  the  exclusion  of  haras  and  rabbits  :— 

18  inches  high,  Os.  9d.  per  lineal  yard,  painted. 

24     „        „  Is.  Od. 

30     „        „  Is.  8d. 

89      „        .,  Is.  6d. 
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Wire-netting,  seeond  quaUhf,  adapted  to  the 
same  purposes  as  the  above : — 

18  inches  high,  •    4Ad.  per  lineal  yard,  painted. 
24     „        „  OQ. 

80      „        „  TAd. 

So      I,        ,,  vdL 
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Wire-netting  fence  for  the  exclusion  of  sheep 
and  lambs,  made  wider  in  the  mesh  than  the 
above  :— 

8  feet  high,     .    .    .    Is.  Od.  to  Is.  3d.  per  yard. 
3  feet  6  inches  high.      Is.  3d.  to  Is.  6d.       „ 

All  the  above  are  Edinburgh  prices,  from 
"  Treatise  on  Wire-Feucing,  Ac,"  by  C.  D. 
Young. 

Oalmnised  vfire'ttetHng. — ^This  netting  Is  said 
to  require  no  painting,  as  theatmoephere  has  no 
effect  upon  it.    The  London  prices  are — 

12  inches  wide,  4d.  per  yard ;  30  inches  wide,  S^d. 

per  yard. 
18  inches  wide,  5}d.  per  yard ;  36  inches  wide^  lOd. 

per  yard. 
24  inches  wide,  7d.  per  yard ;  48  inches  wide,  Is.  Id. 

per  yard. 
The  same,  not  galvamsed.  Id.  per  yard  cheaper. 

Wire-netting  of  the  kind  called  "Improved 
double  mesh"  is  in  meshes  1}  inches  to  half 
the  height,  and  8|  inches  above— a  very  good 
means  for  excluding  rabbits  and  hares. 

Double  mesh  net,  24  inches  wide,  and  of  the 
above  size  in  the  openings,  G^d.  per  yard,  extia 
strong,  9d.  per  yard. 

Ditto,  2  and  4  inches  strong,  5id.;  extra 
strong,  7id.  per  yard. 

Single  mesh— that  is,  of  the  same  mesh 
throughout  the  whole  breadth — l|-inch,  li^t, 
7d.;  ditto,  strong,  9d.;  ditto,  extra,  la.  per 
yard. 

Ditto,  2-inch  mesh,  lights  6d. ;  strong,  7  id. ; 
extra,  lOd.  per  yard. 

This  netting  is  twice  dipped  in  an  anti-corro- 
sive composition,  and  sent  free  to  London  or 
HuU. 
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FIRECLAY   WATER-PIPES, 

(Of  a  iajoerior  Quality^  both  at  to  Material  and 

ManufatetwrCf  and  in  ^feet  lengths.) 

2-iiioh  bore,  6d.  per  lin.  yard ;  6-ixioh  bore  Is.  6d.  do. 
S-inchdo.,  8d.  do.         7-inch  do.,  2b.      do. 

4-mohdo.,   Is.  8d.     do.         9-inch  do.,  2s.  9d.  do. 
5-inch  do..   Is.  8d.     do.        10-inch  do.,  8a.  Sd.  do. 
12-inch  bore,  4b.  per  lineal  yard. 

16  inches  by  9  inches,  and  2  inches  thick,  28. 
per  foot ;  24  inches  by  18  inches,  and  2  inches 
thick,  2s.  6d  per  lineal  foot  These  are  ellip- 
tical, or  egg-shaped  pipes. 

As  has  been  already  noticed,  the  use  of  drain- 
tiles  and  earthenware  tubes  has  completely 
superseded  the  brick  drains  formerly  used  for 
all  sizes  under  twelve  inches  in  diameter. 

Drain-tiles  are  used  either  lidd  upon  a  sole  or 
floor  of  the  same  material ;  ot  2  tiles  are  laid 
one  on  top  of  the  other,  so  as  to  form  between 
them  an  elliptical  opening  for  the  water  to  pass 
through.  ' 

Fire'tUet  of  the  tame  Material. 

2-inch  drain-tile,  16s.  per  1000,  weighs  1  ton  2  cwt. 
3-inch  do.,  22b.  6d.  do.  do.  1  ton  10  cwt. 
4-inch  do.,  SOb.  do.        do.  2  tons  5  cwt. 

6-inoh  do.,  508.  do.        do.  4  tons  10  cwt. 

These  tiles  are  firom  13  to  14  inches  long. 

Water-pipe  earthenware  tubes  are  a  great  im- 
provement in  conveying  water  without  the  loss 
of  its  bulk,  and  also  bemuse  it  can  be  conveyed 
any  distance  in  a  more  perfect  and  purer  state 
than  if  conveyed  in  iron  or  leaden  pipes,  and 
more  so  when  coated  with  glass  within.  Indeed, 
when  these  pipes  are  glazed  the  water  is  leas 
deteriorated  by  passing  through  them  than 
through  any  metallic  pipes  whatever.  Nor  is 
this  the  only  advantage  of  earthenware  pipes, 
as  a  glance  at  the  prices  of  iron  or  leaden  pipes 
will  abundantly  prove : — 

Per  Ynrd. 

4-inch  8pigot-and-&uoet^  7d.  in  8  feet  lengths. 

5-inch  „  9d. 

6-inch  ,,         Is.    Od. 

7-inch  „        Is.    8d. 

8-inch  „        Is.  4M. 

9-inch  „         Is.    od. 

10-inoh  „         Ib.    9d. 

11-inoh  „        2s.  lAd. 

12-inch  „        2b.   6d. 

If  cash,  deduct  Id.  per  yard  up  to  6  inches ; 
2d.  upwards,  to  12  inches.  If  glased,  double 
the  above  prices.  These  are  the  prices  in  the 
brick-field  at  Wishaw,  near  Hamilton,  or  de- 
livered at  the  railway  one  nule  distant. 

BRICK  PAYING. 

Pttving  floors  with  bricks  is  found  expedient 
where  stone  pavement  is  difiicnlt  to  procure. 
They  are  also  sometimes  employed  for  paving 
the  Bpcaes  between  pits,  and  for  similar  pur- 
poses. Dutch  clinkers  are,  although  more  ex- 
pensive, much  the  best  material  for  the  latter 
purposes. 

Common  hard  stock  bricks,  laid  flat  on  sand, 
will  cost  28.  6d.  per  square  yfffd,  bricklayer  find- 
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ing  material  and  labour;  8d.  per  yard,  finding 
sand  and  labour ;  4d.  per  yard,  finding  labour 
only,  36  bricks  being  required  for  the  purpose. 
If  laid  on  edge,  8s.  9d.,  lOd.,  and  5d.  per  square 
yard :  56  bricks  will  be  required  per  yard.  If 
laid  flat,  and  set  in  mortar,  8s.  per  square  yard 
for  material  and  labour ;  Is.  for  mortar  and 
labour;  6d.  for  labour  only.  If  laid  on  edge, 
set  in  mortar,  4s.  3d.,  Is.  4(L,  8d. 

Paving  bricks  laid  flat  in  sand,  Ss.  9d.  per 
square  yard,  for  material  and  labour ;  8d.  for 
sand  and  labour  only ;  and  4d.  for  labour  alone  : 
32  bricks  will  be  required. 

Paving  bricks  on  edge,  in  sand,  7s.  6d.  per 
square  yard,  for  matenal  and  labour ;  Is.  for 
sand  and  labour ;  6d.  for  labour  only  :  84  bricks 
will  be  required. 

Paving  bridu  laid  flat  in  mortar,  4s.  8d.  per 
square  yard,  for  material  and  labour ;  Is.  for 
labour  and  mortar ;  6d.  per  yard  for  labour 
only. 

Pftving  bricks  laid  on  edge,  in  mortar,  8&  6d. 
per  square  yard,  for  materi^  and  labour ;  Is.  6d. 
for  mortar  and  labour ;  lOd.  for  labour  only. 

Paving  bricks  laid  flat  in  cement,  56.  per 
square  yard.  Is.  8d. ;  and  9d.  for  labour  only. 

Paving  bricks  laid  on  edge,  in  cement^  10s. ; 
per  square  yard,  2s.  4d. ;  Is.  if  for  labour  only. 
If  any  of  these  be  laid  herring-bone  fadiion, 
add  2d.  per  yard  to  the  items  material  and  all 
labour,  and  labour  with  sand,  mortar,  &a ;  and 
Id.  per  yard  for  labour  only. 

It  grouted  with  stone,  lime,  and  sand,  a  very 
common  practice,  add  8d.  to  the  first  two  items, 
and  Id.  to  the  last. 

10>inch  tiles  laid  in  mortar,  7d.  per  foot  super- 
ficial, for  material  and  labour :  12  tiles  will  be 
required  to  the  square  yard. 

12-inch  tiles  laid  in  mortar,  8d.  per  superficial 
foot,  for  material  and  labour  ;  2id.  per  foot  for 
mortar  and  labour ;  Id.  per  foot  for  labour  only ; 
9  tiles  will  be  required  per  yard.  If  set  in 
cement,  add  2d.,  2d.,  and  Id.  If  rubbed  and 
faced  to  close-joint  for  greenhotise-flowers,  &c., 
add  4d.,  3d.,  2d.  per  foot  superficial.  The  na- 
tural fiice  or  surface  of  neither  bricks  nor  tiles 
should  be  broken,  as  their  durability  is  thereby 
greatly  lessened.  This  is,  however,  sometimes 
necessaxy  when  very  neat  and  even  fioors  are 
desired. 

Dutch  clinkers,  set  on  edge,  per  square  yard, 
14s.  for  material  and  labour;  2s.  3d.  for  mortar 
and  labour  ;  Is.  6d.  for  labour  only;  144  clink- 
ers are  required  per  yard  superficial. 

Dutch  clinkers  laid  herring-bone  fiishion,  15s. 
per  square  yard,  for  material  and  labour;  2s. 
9d.  for  moi'tar  and  labour  ;  2s.  for  labour  only. 
About  the  same  number  will  do  a  yard  in  this 
fiishion  also. 

Levelling  the  floor  preparatory  to  laying 
down  the  bricks,  not  included  in  the  above ; 
the  prices  are  those  in  tiie  neighbourhood  of 
London. 

At  Spilsby,  Lincolnshire,  brick-on-edge  pav- 
ing, 6s.  6d.  per  square  yard,  builder  finding 
material 

Paving  tiles,  10-inch  by  10-inch,  2d.  each — 
Oranton  price.  1 2-inch  by  1 2-inch,  and  2  inches 
thick,  2id.  each — average  price  for  ScoUimd. 
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Sootch-made  foot  or  12-inch  tiles  weigh  12 
cwt  per  ]00.  English-made  ones  considerably 
less,  quoted  by  Skirving  at  8  cwt.,  because  they 
are  much  thinner. 

Ornamental  tiles  or  quarries,  6  inches  on  the 
side,  coloured  blue,  red,  drab,  and  black,  28.  2d. 
to  28.  6d.  per  square  yard. 

Newcastle-under-lAne  prices,  also  a  Tcry  supe- 
rior description,  lOs.  a  yard. 

Wrights'  quarries,  which  are  on  a  pale  yellow 
ground,  have  dark-brown  figures  in  pigment  let 
in,  and  are  very  hard  and  beautiful;  sold  in 
Staffordshire,  at  25s.  per  yard  superficial. 

Those  made  by  Minton  &  Co.,  Copeland  & 
Co.,  are  stUl  more  beautiful,  and,  although  ex- 
pensive, make  the  most  elegant  of  all  conser- 
vatory floors. 

Common  fire-tile,  12  inches  by  12  inches,  5d. 
each ;  12  inches  by  16  inches,  7d.  each  ;  12 
inches  by  18  inches,  Is.  2d.  each;  18  inches  by 
10  inches,  Is.,  &c.,  cash  prices;  if  on  credit, add 
Id.  each  12  by  12  ;  Ud.  to  12  by  15  ;  2d.  to  18 
by  12 — Wishaw  TUeworka*  prices. 

Of  common  red  pan-tiles  for  roofing,  laid  on 
laths  1^  inches  square,  and  at  10  or  11  inches 
apart,  576  are  required  to  cover  a  rood  of  roof- 
ing. The  overlaps  should  not  be  less  than  8 
inches,  and  bedded  and  pointed  with  best  plas- 
ter-mortar. Scotch  price  for  putting  on,  finding 
pegs  and  mortar,  508.  per  rood. 

OOffT  OF  TANKS   FOB  HEATING^ 
{Made  of  various  matcricUs,  as  Wood,  Iron, 
SLaU,  Lead,  Brick,  ^c.) 

Mr  Rendle's  estimate  of  the  cost  of  a  wooden 
tank,  of  the  best  Memel  pine,  2  inches  in  thick- 
ness, the  whole  to  be  ploughed  and  tongued, 
and  jointed  with  best  white-lead,  with  a  division- 
board  in  the  centre,  and  strengthened  at  the 
comers  with  fillets :  cost  per  foot  superficial,  7d. 

Cast-iron  tanks,  cost  in  pieces,  and  bolted 
together,  28.  4d.  per  superficial  foot. 

Wooden  tank,  covered  with  lead  ;  the  timber 
to  be  rough  off  the  saw,  and  firmly  put  together ; 
the  inside  covering  of  lead,  5  lb.  to  the  foot, 
including  solder  and  workmanship :  cost  Is. 
3d.  per  superficial  foot ; — that  is,  for  timber- 
work  3d.,  and  for  lead  Is.  per  foot 

Brick  and  cement  tanks,  taking  bricks  at  5s. 
6d.  per  100,  and  cement  at  14s.  per  barrel,  of 
36  gallons  :  cost  of  tank  about  Is.  per  superficial 
foot.  It  will  be  understood  that  this  calculation 
was  made  before  the  duty  was  taken  off  bricks, 
but  including  cartage,  &c.  There  are  many 
places  where  bricks  wUl  cost  little  less  at  pre- 
sent. 

Slate  tanks. — The  slates  can  be  furnished, 
fitted,  and  ready  to  be  fitted  up,  (at  Plymouth,) 
at  about  lOd.  per  superficial  foot 

Very  great  confusion  exists  in  regard  to 
measures  of  length,  surface,  and  solidity,  and  no 
Act  of  Parliament  appears  to  be  sufficiently 
stringent  to  cause  an  equalisation  of  these ;  and 
hence  great  confusion  occurs  in  buying,  selling, 
and  measuring,  all  sorts  of  productions  and 
worka  The  scale  of  allowances  is  equally  vari- 
able, and  requires  a  clear  understanding  between 
contracting  parties,  in  drawing  up  specifications. 


as  to  how  the  work  is  to  be  measured,  &c.  It 
would  be  desirable  if  all  allowances  were  done 
awav  with,  and  the  superficial  or  cubic  contents, 
as  the  case  may  be,  only  regarded. 

In  regard  to  fruit,  Ume,  grain,  &c.,  we  find 
the  following  differences  in  measures  of  soli- 
dity, viz.,  the  imperial  bushel  is  an  arbitrary  mea- 
sure of  8  gallons,  each  containing  277.274  cubic 
inches;  while  in  Monmouthshire,  and  some  parts 
of  South  Wales,  the  bushel  contains  10  gtdlons; 
at  Abingdon  and  Andover,  9  gallons;  at  Stam- 
ford, 16  gallons;  at  Dorchester,  10  gallons;  at 
Falmouth  20,  and  usually  21  gallons ;  at  Chep- 
stow, lOi  gallons;  at  Appleby  and  Penrith,  16 
gallons  for  pease,  rye,  and  wheat,  and  for 
barley,  malt,  and  oats,  20  gallons;  at  Kingston- 
on-Thames,  8^  gallons ;  at  Wycomb  and  Read- 
ing, 8}  gallons ;  at  Carlisle,  24  gallons.  At  Ches- 
ter, a  bushel  of  wheat  contains  82  gallons,  and 
of  oats  40  gallons. 

In  Scotland,  where  such  articles  are  often 
computed  by  the  boll,  a  like  discrepancy  occurs. 
At  Stranraer,  a  boll  of  oats  or  of  lime  contains 
12  bushels;  in  Berwickshire  and  East  Lothian 
it  contains  6  bushels;  in  Wigtownshire,  the 
boll  of  oats  contains  12  bushels,  and  that  of 
potatoes  16  bushels,  of  half  a  cwt  each.  Po- 
tatoes are  bought  and  sold  in  the  Ide  of  Thanet 
by  the  sack  of  200  lb.  each ;  in  Suffolk,  by  3 
heaped  bushels  per  sack,  and  in  some  parts  of 
the  same  county  the  bushel  contains  5  heaped 
bushels,  and  weighs  2}  cwt  At  Bayleigh  it 
weighs  252  lb. ;  and  at  Collumpton,  1 60  lb. 

In  regard  to  measures  of  length,  an  equal 
confusion  exists,  viz. — the  pole,  perch,  or,  as 
it  is  in  some  places  called,  the  rope  or  lug, 
which  is  properly  54  yards,  or  one-fourth  of  a 
chain.  In  Fifeshire  and  Berwickshire  it  is 
18  feet;  in  Wigtownshire,  it  is  20  feet;  and 
for  certain  kinds  of  work,  in  East  Lothian, 
it  is  18i  feet  Over  most  of  Ireland  it  is  21 
feet.  In  many  parts  of  Yorkshire,  and  in  parts 
of  Sussex,  it  is  21  feet ;  and  for  some  kinds  of 
work  at  Chepstow  it  is  the  same,  while  for  other 
work  it  is  18  or  20  feet  In  some  parts  of 
Devonshire  it  is  20  feet;  and  at  Swansea,  in 
South  Wales,  and  in  soutli  Lancashire,  it  is  24 
feet  At  Witney  and  Cardiff  it  is  1 8  feet  The 
imperial  acre  contains  4840  square  yards ;  the  acre 
of  South  Wales,  5120  square  yards.  In  Ireland 
and  Lancashire  it  is  4840;  and  in  Cornwall 
the  same  as  the  Scotch,  1^  imperial  acres.  The 
Cheshire  acre  contains  10,240  square  yards. 

DIGGING  FOUNDATIONS, 
(Or  other  vfork  of  a  similar  nature.) 

The  London  prices  are,  for  common  foun- 
dations in  ordinary  soil,  and  where  they  do 
not  exceed  six  feet  in  depth,  for  digging  and 
throwing  out,  5d.  per  cubic  yard,  when  all 
materials  are  found  by  the  excavator;  4d.  for 
labour  only.  In  gravelly  or  clay  soils,  add  Id. 
per  cubic  yard.  If  wheeled,  not  exceeeding 
twenty  yards  distant,  add  2d.,  when  barrows, 
planks,  &c.,  are  found,  and  Id.  for  labour  only. 
fVom  twenty  to  forty  yards,  add  4d.  and  2d.  re- 
spectively, and  for  every  twenty  yards  add  2d. 
and  Id.  Carting,  per  cubic  yard,  to  any  distsDoe 
within  half  a  mile,  2a.  3d. ;  and  to  any  greater 
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distance,  not  exceeding  one  mile,  8s.  per  cubic 
yard. — Scotch  prices  from  Id.  to  l^d.  less. 

Plain4iUng,— 760  tiles  to  3i  gauge,  5  hods  of 
mortar,  500  of  4  lb.  nails,  1  bundle  of  fir  laths, 
1  ^  inch  by  ^  inch,  (500  feet  in  length,)  and  1  peck 
of  tile-pins,  are  sufficient  for  one  square  (100 
superficial  feet)  of  roofing;  and  the  cost  42s.  for 
all  materials,  1 5s.  6d.  for  all  but  tiles,  1  Os.  6d.  for 
lime  and  labour  only,  and  Os.  for  labour  only.  If 
oak  laths  are  used,  add  for  the  two  first  2s.,  and 
the  two  last  6d.  per  square. 

Pcm-tUina.^ieS  pan  tiles,  120  of  6d.  nails, 
1  bundle  ^r  500  feet  in  length)  of  laths  1^ 


inch  by  1  inch,  are  sufficient  for  a  square  of  100 
superficial  feet ;  and  the  expense,  if  laid  dry  to  a 
10-inch  gauge,  23s.  for  fdl  materials,  &c.,  96.  6d. 
for  all  but  tiles,  8s.  6d.  for  lime  and  labour  only, 
and  3s.  for  labour  only. — The  above  are  London 
prices.    Scotch  prices  nearly  25  per  cent  less. 

Jn  mecuuring  brick-work,  multiply  the  super- 
ficial iBuce  of  we  wall  by  the  number  of  half 
bricks  it  is  thick,  which  will  reduce  it  to  half- 
brick  work,  and  divide  that  sum  by  three,  which 
will  reduce  it  to  brick-and-half  work,  or  standard 
thickness ;  dividing  this  by  272,  the  exact  quan- 
tity in  rods  will  be  given. 


TABLES  AND  RULBS  USEFUL  FOB  ARITHMBTIOAL  OALCULATIONS 
IN  HATTERS  RELATING  TO  GARDENINQ. 


MBASURBB  OF  LENGTH. 

Inches. 

Linkk 

Feet 

Yards. 

Pole  or 
Perdi. 

Fnriong. 

Mile. 

7.92 

1 

12 

L516 

1 

86 

4.545 

8 

1 

198 

25 

16.5 

5.5 

1 

792 

100 

66 

22 

4 

1 

7,920 

1,000 

660 

220 

40 

10 

1 

68,860 

8,000 

5,280 

1,760 

320 

80 

8 

1 

8  inches  make  1  palm ;  4  inches  a  hand ;  5  feet  a  pace  ;  6  feet  a  fi^thom. 


8QUA2E  MXASUBB. 


Incliea. 

TJnks. 

Feet 

Yards. 

Pole  or 
Perch. 

Chain. 

Rood. 

Acre. 

62.726 

1 

» 

144 

2.295 

1 

1,296 

20.661 

9 

1 

89,204 

625 

272.25 

30.25 

1 

627,264 

10,000 

4,856 

484 

16 

1 

1,568,160 

25,000 

10,890 

1,210 

40 

2.5 

1 

6,272,640 

100,000 

4Zfi60 

4,840 

160 

10 

4 

1 

By  this  measure  all  things  having  length  and 
breadth  are  measured  and  calculated. 

In  England,  carpenters  measure  their  flooring, 
sarking  of  roofing,  &c,  by  the  square  containing 
100  square  feet.  SlaterB,particularly  in  England, 
adopt  the  same  rule;  while  in  Scotland  both 
slaters  and  carpenters  in  general  measure  by 
the  rood  of  86  superficial  yards. 

Masons,  bricklayers,  painters,  glaziers,  and 
often  slaters,  calculate  by  the  rood  of  36  square 
yards ;  the  two  latter  also  by  the  square  foot  or 
square  yard. 

The  Scotch  chain,  like  the   imperial  one, 

consists  of  100  links,  and  is  generally  reckoned 

to  have  been  74  imperial  feet  in  length,  but  was 

^  reality  74.1196  feet    5760  square  ells— 160 

YOL.  I. 


falls — 10  square  chains — 4  roods — 1  acre ;  equal 
to  1.261188  imperial  acre.  23  Scotch  acres 
make  about  29  imperial ;  or,  more  nearly,  134 
Scotch  are  equal  to  169  imperial  acres. 

To  reduce  Scotch  acres,  therefore,  to  impe- 
rial ones,  multiply  by  1.261188.  66  feet  make 
1  imperial  chaio. 

SOLID  MBASUBK. 

1728  cubic  inches  make  1  cubic  foot ;  and 
27  cubic  feet  one  cubic  yard. 

By  this  measure  all  excavations  of  earth, 
stones,  gravel,  Ac.,  are  calculated;  as  well  as 
timber  in  logs,  Ac. ;  stone,  marble,  &c.,  in 
blocks. 

5o 
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LIQUID  AlTD  DBT  lUASUBS. 


Cubic 
Inches. 

1 

0? 

1 

4 
1 

1 

i 

1 

1 

o 

1 

1.25 

84.659 

4 

I 

2.5 

69.318 

8 

2 

1 

5 

188.687 

16 

4 

2 

1 

10 

277.274 

32 

8 

4 

2 

1 

20 

554.548 

64 

16 

8 

4 

2 

1 

80 

2^18.191 

256 

64 

32 

16 

8 

4 

I 

820 

8,872.768 

1,024 

256 

128 

64 

35 

16 

4 

1 

640 

17,745.526 

2,048 

512 

256 

128 

64 

32 

8 

2 

I 

The  six  latter  of  theee  are  dry  measures  only,  and  by  them  grain,  fruit,  &c.,  are  bou^^t  and  sold. 
The  others  are  for  liquids,  &c. 


2  gallons  make 
8  gallons     „ 

3  bushels    „ 
12  Backs        «. 


HEAPED  MEASURE. 

1  peck,         or  704 

1  bushel,      or  28154 

I  sack,          or  4| 

1  chaldron,  or  58§ 


cubic  inches,  nearly, 
cubic  feet,  nearly. 


99 


By  this  measure  lime,  fruit,  potatoes,  coals, 
culm,  &c.,  are  calculated.  The  outside  diame- 
ters of  these  measures  are  to  be  at  least  double 
the  depth.  The  goods  to  be  heaped  up  above 
the  rim  to  a  height  at  least  double  the  depth  of 
the  measure,  their  diameter  being  not  less 
than — bushel,  19^  inches  ;  half  bushel,  154  ; 
peck,  124 ;  gallon,  9} ;  half  gallon,  7f . 

36  bushels  1  chaldron  of  coals  in  London, 
but  sold  by  weight.  1  chaldron  of  coals  at 
Newcastle  is  53  cwt  A  cart  of  coals  in  Soot- 
land  is  12  cwt. ;  and  a  deal  of  coals  is  23  cwt 

1  imperial  gallon  contains  10  lb.  avoirdupois 
of  pure  or  distilled  water;  1  pint,  l^lb. ;  1 
bui^el,  80  lb. —  Vide  above  table. 


Iton 


** 

n 
yy 

7f 

>» 
if 

ft 
1* 
»» 
it 
if 


of  Paving-stone  contains 
Common  stone. 
Granite,     . 
Marble, 
Chalk, 
Limestone, 
English  oak, 
Spanish  mahogany. 
Ash  and  Dantzic  oak, 
Riga  fir,     . 

Mar  Forest  fir, 

Elm, 

Sand, 

Clay, 

Earth, 


Cubic 
feet. 

14.885 

14.222 

18.505 

18-07 

12.874 

11.278 

89 

42.066 

45 

64 

50 

51.65 

60 

24 

17 

18 


1  cubic  yard  of  earth,  before  being  dug,  will 
occupy  1 4  cubic  yards  when  dug,  and  contains  21 
striked  bushels,  and  is  considered  a  load ;  double 
these  quantities,  a  double  load. 

27  cubic  feet  is  considered  a  load  of  mortar, 
requiring  in  its  preparation  9  bushels  of  lime 
and  1  cubic  yard  of  sand.  The  mass  will  lessen 
one-third  in  bulk  when  made  into  mortar. 


40  cubic  feet  of  rough,  or  50  of  hewn  timber, 
make  a  load  or  ton ;  and  42  cubic  feet  a  ton  of 
shipping. 

1  square  yard  of  9-inch  brickwork  contains 
100  bricks — at  least  that  number  is  taken  for 
general  purposes;  164  8<iuare  feet  of  14-iQch 
brickwork  is  a  rod.  Li  measuring  brickwork* 
walls  of  greater  thickness  than  14  inches,  which 
is  the  lex^^  of  one  brick  and  breadth  of  another, 
must  be  reduced  to  that  standard,  and  those  of 
less  thickness  made  up  to  it. 

EXPANSION  OF   METALB. 

The  expansion  of  copper  is  greater  than  that 
of  brass,  and  that  of  brass  greater  than  that  of 
iron,  in  the  proportions  of  95,  89,  60. 

A  rod  of  copper  expands  100,000th  pari  ol 
its  length  wiUi  every  degree  of  heat;  and  iron 
expands  165,666th  part  of  its  length. 

TABLES  USEFUL  IN  MAKING  OUT  ESTIMATED 

1  cubic  foot  of  rain  water  weighs  6241b.,  or 
6  gallons  and  1  pint,  and  an  Kngtish 
pint  about  1  lb. 

1  ditto  of  salt  water  weighs  64^  lb. 

Every  20  gallons  of  water,  when  heated,  te- 
oome  21  gaUons  by  expansion. 


1  culric  inch  of  Zinc  weighs 
Cast-iron, 
Steel  and  bar-iron, 
Brass,  . 

Copper 
Silver, 
Lead, 


•» 


ff 


ft 
ft 
ff 
ft 


1  cubic  foot  of  Paring-stone  wei^is 
Mill-stone,    . 
Granite, 
Slate, 


ff 
*f 


ff 


4.16 
4.16 

^ 

4.858 

5 

6 

<4 

Ik 

151 

155 

165.87 

167 
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1  eubio  foot  of  Marble  weigrhB 
Chalk, 
Basalty 
limestone. 
Oak, 
Box, 
Yew, 
Ash, 
Beech, 
Wahiut, 
Elm, 
Larch, 
Poplar, 
CJork, 


lb. 

.   17U 
.   174 
.   179 
.   198f 
from  64  to  73 
.   57 

5o; 

47 
.  48 
48 
84} 
.  84 
24 
15 


TABLE  OF  THE  BPXCIFTO  ORAYITT  OF  A  FEW  HATE- 
RIAUB  USED  IN  HORTTCULTURB. 


ti 


1  crttt,  of  Cast-iron  contains. 
Bar-iron,     . 
Cast-brass, 
Cast-copper, 
Cast-leaa,   . 


If 


Cable 
Inchef. 

480.25 
897.60 
368.88 
352.41 
272.8 


126  gallons  of  rain  are  calculated  by  Waistell  to 
fall  on  every  square  yard  annually  in  Britain,  or 
27221  tons  per  imperial  acre.  Other  authorities 
say,  taking  the  annual  fidl  of  rain  at  31  inches,  it 
would  give  8100  tons  per  acre. 


The  oonstituentB  of  our  natural  atmoephere 
are  nitrogen,  oxygen,  aqueous  matter,  and  car- 
bonic acid,  in  the  following  proportions: — In 
100  parts  of 

Nitrogen,  by  wdght,  77.50,  or  by  measure,  77.55 

Oxygen,      „          „  21.0         „         „        28.82 

Aqueous  matter,    „  1.42       „         „         1.03 

Carbonic  acid,       ..  0.8         ..         ..          0.10 


tf 


t* 


ft 


The  mean  force  of  the  wind  during  the  year 
has  been  oomputed  to  be  at  9  a.m.  0.856,  at  3 
P.M.  1.107,  and  at  9  p.h.  0.605,  showing  a  greater 
force  during  the  day—  no  doubt  to  be  accounted 
for  from  the  difference  of  temperature  between 
day  and  night. 

Temperature  sinks  about  1^  Fahr.  for  every 
352  feet  of  elevation ;  but  this  varies  a  little 
with  the  season,  and  very  considerably  with 
the  latitude.  The  above  is  near  the  proportion 
in  the  temperate  zones. 


Of  Rain-water,  (distilled  water  being 
taken  as  1.000,) 
Sea  water,     . 
Common  earth. 
Rough  sand, 
EarUi  and  gravel, 
Moist  sand. 
Clay,     . 
Clay  and  gravel, 
lime  unslaked. 
Basalt  whinstone. 
Granite, 
Limestone,    . 
Stones  for  building. 
Brick,   . 
Iron-wrought, 
Lead  flattened. 
Rock  salt, 


1.0013 
1.027 
1.48 
1.92 
2.02 
•2.05 
2.15 
2.48 
1.842 
to  3.1 
to  2.66 
to  2.72 
to  2.62 
to  1.86 
7.207  to  7.788 
.      11.388 
2.257 


2.8 

2.5 

2.64 

1.66 

1.41 


Woods— Alder,  fresh  felled,  0.8791    Dry,  0.5001 


Ash,        .        .  0.9036 

Aspen,    .        .  0.7654 

Birch,     .        .  0.9012 

Ehn,        .        .  0.9476 

Horse  chestnut,  0.8614 

Larch,     .        .  0.9206 

Lime,      .        .  0.8170 

Oak,  .  1.0754 

Spruce,  .        .  0.8699 

Scots  fir,         .  0.9121 

Poplar,  Italian,  0.7634 

Willow,  .  0.7155 


ff 


>i 


ff 


ff 
ft 
ff 
ff 
ff 
ft 
>t 


tt 


0.6440 
0.4302 
0.6274 
0.5474 
0.5749 
0.4735 
0.4390 
0.7075 
0.4716 
0.5502 
0.3931 
0.5289 


— Pkschel's  Elenenit  qf  Physiaif  vol.  L  p.  151, 187. 

Tabls  showing  the  Number  of  Plants  required  to  Plant  an 
Acre,  Scotch  or  Imperial  Statute  Messure,  from  One 
Foot  to  Thirty  Feet  distance,  plant  fh>m  plant. 


Dla- 

Scotch 

Imperial 

Dto. 

Seoteb 

I 

Imperial 

taim. 

•ere. 

acre. 

1 

taacc. 

BCTt* 

acre. 

1 

Fe«t. 

Feci. 

1 

64,760 

43,660  ' 

8 

866 

680 

u 

34.887 

19.360  1 

8i 

768 

002 

2 

1S,0»O 

10,890 

9 

676 

637 

Si 

8.761 

6,969 

10 

647 

436 

3 

6,084 

4,840 

12 

380 

302 

Si 

4.470 

3,666 

14 

279 

222 

4 

3.422 

2,722 

16 

213 

169 

H 

2,704 

2,161 

18 

169 

134 

5 

2,190 

1,742 

20 

136 

10 

H 

1,810 

1,440 

22 

113 

90 

6 

1,621 

1,210 

24 

96 

76 

«i 

1,206 

1,031 

26 

80 

64 

7 

1,117 

884 

28 

69 

65 

7i 

973 

774 

SO 

60 

48 
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Aberobombib,  Mr,  form  of  garden  recommended 

by,  18 — on  the  angle  of  elevation  to  be  given 

to  hothouses^  135 — Ym  opinion  of  espaiiere, 

556. 

Abraham,  Mr,  conservatory  at  Alton  Towers 

designed  by,  367. 
Academus,  the  gardens  of  the,  2. 
Acham,  the  fialls  of  the,  hermitage  at,  706. 
Acis  and  Qalatea  fountain,  the,  634. 
Aeon,  Mr,  the  early  and  late  vineries  of,  301. 
Acre,  number  of  plants  at  different  distances 

required  to  plant  the,  755. 
Addison,  the  garden  of,  Q. 
Adonis,  the  gardens  of,  2. 
ASration  of  hothouses,  what,  272. 
ASration,  subterranean,  for  firuit-tree  borders, 

27. 
Agri-Horticultural  Society  of  India,  report  on 

kyanising  wood  by  the,  568. 
Ainger,  Mr,  on  the  proper  size  of  boilers,  232— 
on  the  setting  of  them,  235 — on  correcting 
the  dryness  of  the  heat  firom  hot-water  pipes, 
248 — on  the  circulation  of  hot  water,  266, 
268 — his  plan  for  heating  vine  borders,  328. 
Air,  on  the  admission  of,  into  furnaces,  254 — 
quantity  requisite,  mode  of  its  admission,  &c., 
257 — its  admission  to  glass  houses,  see  Ven- 
tilation. 
Air-traps  for  cisterns,  construction  of,  522. 
Alderstone  pit,  construction,  &c.  of  the,  431. 
Alhambra,  ventilation  of  the,  271. 
Alison,  Mr,  on  the  different  styles  of  gardening, 

606. 
Allcard,  John,  Esq.,  ridge-and-fiirrpw   roofed 

pits  constructed  by,  457. 
Allen's  Archimedean  stove,  description  of,  216. 
Alton  Towers,  the  conservatory  at,  366. 
Amateur  propagating  box,  description  of  the, 

428. 
American  hive,  the,  525. 
American  garden,  laying  out,  ftc.  of  the,  664. 
Ancients,  gardening  and  gardens  among  the,  1. 
Anderson,  Isaac,  Esq.,  mode  of  heating  em- 
ployed by,  729. 
Anderson,  Dr,  mode  of  heating  proposed  by, 

215. 
Anderaon*s   self-acting  ventilator,   description 

of,  279. 
Andr6,  M.,  foimtain  executed  by,  674. 
Angle  of  elevation  for  hothouses,  on  the,  134. 
Angular  walls,  construction  of,  100. 
Annual  flower  garden,  laying  out,  &c  of  the,  669. 


Anson's  Parian  cement,  566. 

Antheum,  conservatory  called  the,  181. 

Anti-corrosion  paints,  Carson's,  562 — common, 
t5.->Zeno's,  563. 

Antonica,  use  of,  as  a  cement,  567. 

Apiaries,  the  construction  o^  522 — ^the  oonunon 
straw  hive,  i&. — ^Munn's  patent  bar  and  frame 
hive,  ib. — Nutt's,  523 — liiylor's  improved  col- 
lateral ventilating,  t&.  —  Huish'a,  524 — the 
Qrecian,  ib. — ^the  Polish,  ib. — ^tlie  American, 
«&.— Pulteau's,  ib. — two  ttom  the  Gardenei^ 
Chronicle,  i6. — Bagster*s,  improved  by  J.  D^ 
526 — Dr  Howison's,  ib. — the  Kashmir,  ib.— 
Wilton's  improved  Polish,  ib. — sheds  or 
houses  for  them,  ib. — revolving  hives,  528^ 
improved  Polish,  ib. — ^Young's,  ib. — PiUaos', 
529— the  Hexagon,  530— the  Uiiioombe  Ob- 
servatory, t5.— stand  with  three  tope,  ib.— 
Dr  Sevan's  storified,  ib. — that  at  Pishobuiy, 
ib. — objects  to  be  aimed  at  in  their  oonstrafr- 
tion,  ib. 

Apricots,  forcing  of,  and  houses  for  it,  355. 

Aquariimi,  the  construction  of  the,  412— ex- 
ample of  a  span-roofed  one,  41  ft-- a  lean-to 
one,  414 — a  circular  one,  t6. — ^tbat  formerly 
existing  at  White  Enighte,  417 — that  of  Mrs 
Lawrence,  t6. — construction  of  them  for  hardy 
plants,  ib. — that  designed  by  Sc^ell  at  Munich, 
ib. — an  octagon  one,  418 — the  tropical  one  ai 
Chatsworth,  419. 

Aquatic  plants,  beauty  oi^  410. 

Arboretum,  formation  and  arrangement  of  Uke, 
584— that  of  Messrs  Loddige,  585— that  at 
Kensington  gardens  and  others,  ib. — variouB 
modes  of  arranging  the  trees  in  it,  wi^  ex- 
amples, 586. 

Arboure,  on  the  introduction  of,  into  the  geo- 
metrical flower-garden,  651 — various  modes  of 
constructing  them,  707. 

Arcades,  the  formation  of,  684. 

Arched  pit,  the,  482. 

Arched  walls,  construction  of,  98. 

Architectural  slyle  in  flowergardoiing,  the,  573 
— situation  adapted  to  garden  in  it,  iti  pecu- 
liarities, &C.,  61  \.  See  also  Qeometrical  Flowe^ 
garden. 

Architectural  walls,  construction  o^  92. 

Argaud  furnace,  the,  264. 

Amott's  hot-air  stove,  remarks  on,  214, 215. 

Amott's  ventilating  valve,  295. 

Artesian  wells,  the  boring  of,  17— the  iheorf 
of  them,  ib. 


tndex. 
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Artificial  stone,  employment  o^  for  the  con- 
struction of  fountains,  632. 

Arundel  castle,  Porte-fleurs  at,  6S1. 

Ashburton,  Lady,  the  Conservatory  of,  861. 

Asparagus,  pit  for  the  forcing  of,  454 — improved 
one,i6. 

Aspect  of  garden  walls,  different  views  with  re- 
gard to,  65. 

A^halty  employment  of,  as  a  coping  for  garden 
walls,  71 — employment  of  it  as  a  covering  for 
glass  houses  to  economise  heat,  554 — as  a 
cement,  566 — construction  of  garden  edgings 
of  it,  591. 

Assistant  gardeners,  accommodation  for,  485 — 
their  duties,  &c.,  486. 

Astragals,  the  construction  of,  545 — cast-iron 
ones,  547 — ^Waldron's,  i&. — Sir  Joseph  Pax- 
ton's,  548 — machine  for  cutting  them,  ib. — 
as  made  by  the  machine,  549. 

Atkinson,  Mr,  his  system  of  heating  by  hot- 
water  pipes,  154 — the  boiler  originally  used 
by  him,  178 — ^improvements  introduced  into 
hothouse  furnaces  by  him,  251 — on  the  man- 
agement of  furnaces,  261 — improvements  in 
ventilation  introduced  by  him,  276 — the  con- 
struction and  arrangement  of  his  vineries, 
303 — his  vineries  heated  by  hot  water,  804 — 
pinery  designed  by  him,  381 — his  peach- 
housefly  348 — early  forcing  pit  by  him,  434 — 
late  forcing  pit  by  him,  i5. — }m  melon  pit, 
i5. — his  succession  pine  pit,  487 — succession 
pine  pit  by  him,  with  hot  water  and  dung 
linings  combined,  449. 

Atkinson's  or  Mulgrave  cement,  565. 

Atmosphere,  constitution  of  the,  755. 

Austin's  stone-coloured  cement,  566. 

Austin  and  Seeley,  examples  of  balustrading 
manuffbctured  by,  646. 

Ayres,  Mr  W.  P.,  on  the  angle  of  elevation  for 
hothouses,  135 — on  hot-air  stoves,  227 — his 
cucumber^house,  464. 

Babington,  Dr,  his  process  for  preventing  in- 
crustation in  boilers,  237. 

Babylon,  the  hanging  gardens  of,  1. 

Bacon,  Mr,  his  system  of  hot-water  heating, 
154. 

Bagshot  park,  the  garden  at,  627 — ^parterres 
from  it,  629. 

Bagster^s  beehive  improved  by  J.  D.,  description 
o^  526. 

Bailey,  Messrs,  their  method  of  tank-heating  de- 
scribed, 194 — conservatory  at  Bretton  hall 
erected  by  them,  364 — boilers  invented  by 
them,  177, 179. 

Bailey's  cement,  565. 

Baker,  colonel,  i^ystem  of  tank-heating  in  the 
garden  of,  209. 

Baldwin's  pine-pit,  description  of,  482. 

Ballahulish  slate,  qualities  of,  572. 

Balustrade,  stone,  at  Dalkeith  conservatory, 
366. 

Balustrading,  examples  of,  suitable  for  the  geo- 
metrical s^le  of  gardening,  616,  646. 

Bamford  Hall  pine-stove,  the,  340. 

Barberini  palace,  fountain  from  the,  627. 

Barohard's  system  of  hot-water  heating,  descrip- 
tion of,  171. 

Bazratt's  method  of  {gazing,  540. 


Barron,  Mr,  covered  peach  borders  used  by,  328. 

Barry,  C,  Esq.,  the  flower-garden  at  Trentham 
designed  by,  613. 

Basins  of  water,  objections  to,  in  gardens,  15. 

Basket-work,  examples  of,  suit^  to  the  gar- 
denesque  style,  676  et  teq. 

Baths  and  bath-rooms,  arrangements  of,  for  gar- 
deners' houses,  477. 

Bayfordbury,  the  garden  at,  663. 

Beaumanor  park,  mode  of  ventilation  employed 
at,  290. 

Beaumonti  Mrs  Colonel,  the  conservatory  of, 
368. 

Beck,  Mr,  mode  of  preparing  slate  edging  by, 
621. 

Beddington,  the  orange  trees  at,  402. 

Bees,  antiquity  of  the  keeping  of,  522.  See 
Apiaries. 

Bel&st  botanic  garden,  the,  10— the  orchid- 
house  in  it,  410. 

Belgium,  system  of  window-culture  of  flowers 
in,  421 — ^treatment  of  liquid  manure  in,  519. 

Belstane,  pinetum  at,  587. 

Belton  house,  the  flower-garden  at,  656 — flower- 
beds taken  from  it,  671. 

Belvoir  Castle  gardens,  size  of,  12— the  matiso- 
leum  at,  654. 

Beman,  Mr,  description  of  Perkins*  system  of 
heating  by  hot  water  by,  158— on  heating  by 
steam,  229 — on  the  circulation  of  hot  water 
in  pipes,  250, 269. 

Bethell's  preparation  for  the  preservation  of 
timber,  570. 

Bette,  £.  L.,  Esq.,  fountain  in  the  garden  of,  634. 

Bevan,  Dr,  his  storified  hive,  580. 

Bicton,  arboretum  at,  586. 

Bicton  pine  stove,  the,  335. 

Biel  house,  the  conservatory  at,  873. 

Birch,  Mr,  improvements  on  Uie  sash-bar  cut- 
ting-machine by,  548. 

Black  paint,  disadvantages  of,  563. 

Blenheim,  the  rock  garden  at,  701. 

Blinds  for  glass-houses,  the  preparation  of,  555. 

Boerhaave  on  the  angle  of  elevation  for  hot- 
houses, 185. 

Boilers  for  hot-water  heating,  description  of  vari- 
ous— Qarton  and  Jarvis'  qylindriod  and  double 
drum,  169 — Stephenson's  double  cylindrical, 
ib. — Stephenson's  conical,  ib, — Wood's  coni- 
cal, ift.— Neeves',  1 76— Waldron's,  177— the 
Scotch  distillers',  i6.— Bailey's,  i6.— Cottam 
and  Hallen's,  t6. — various  shapes  employed  for 
them,  178— Atkinson's,  {5.— Thomson's,  t6. — 
Burbidge  and  Healy's  new,  ib.  —  Dalkeith 
vrrought-iron,  ib.  —  Fowler's,  179  —  Bailey's 
new,  tft.- Williams',  180— Weeks',  i6.— Kers- 
lake's  universal  flue,  181— the  Captain,  ib. — 
one  for  ordinary  kitchen,  183— general  re- 
marks on  them,  231 — materials  for  them,  ib. 
— those  constructed  of  iron,  232— earthen- 
ware ones,  t6. — their  size,  ib. — the  proper 
setting  of  them,  234— best  kind  of  water  for 
them,  237 — modes  of  preventing  incrustation 
in  them,  ib. — prices,  &c.,  of  tiiem  in  difibrent 
localities,  743. 

Bond,  what,  in  bricklaying,  107. 

Boxmemain,  M.,  hatcJiing  of  chickens  by  hot 
water  by,  153— his  system  of  heating  by  hot- 
water  pipes,  161. 
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Booth,  Meesrs,  mode  of  ventilation  used  by,  279 
— the  orchid-house  of,  409  —mode  of  covering 
their  glass-houses  used  by,  552. 

Borders,  disposal  and  laying  out  of,  in  the  gar- 
denesque  style  of  flowergardeni  656,  673 — 
edgings  for  them,  678. 

Borders  for  vines,  formation  of,  320 — system  of 
ventilating  them,  ib, — chambering  them,  821 
—concreting  them,  322 — the  subterranean 
chambering  of  them,  825 — heating  them,  826. 

Boighese  fiunily,  advancement  of  Italian  gar- 
dening by  the,  574. 

Boighese  vase,  Uie,  687. 

Borrowstownness  cement,  the,  567> 

Boucherie,  Dr,  his  method  of  preserving  timber, 
570. 

Bowers,  construction  of,  707. 

Bowling-green,  introduction  of  the,  in  the  gar> 
denesque  style,  668,  659. 

Bowood,  system  of  aSrating  vineries  followed 
at,  828— the  pinetnm  at,  588. 

Box  edgings,  management  of,  in  flower-gardens, 
690. 

Boyd  and  Miller^s  antiseptic  paint,  670. 

Braithwaite,  Mr,  his  mode  of  heating  by  hot 
water,  163. 

Bran,  the  falls  of  the,  hermitage  at,  706. 

Bretton  hall,  the  laige  oonsewatory  at,  129, 868. 

Brewster,  Sir  David,  on  colours,  596. 

Brick,  remarks  on,  as  a  material  for  garden 
waUs,  68 — as  a  material  for  hot-water  tanks, 

197. 

Brick  drains,  spedflcations  as  to  expense  of,  740. 

Brick  flues,  introduction  of,  for  heating,  141-^ 
various  modes  of  constructing  them,  146. 

Brick  paving,  prices  of,  761.. 

Brick  walls,  the  durability  of,  572— construc- 
tion of  them  solid,  78— hollow,  79— heated,  80. 

Brick  and  concrete  walls,  construction  of,  79. 

Brick  and  stone  walls,  construction  o^  79. 

Bricks,  employment  of,  for  coping  garden  walk, 
71— inferiority  of  those  made  in  Scotland, 
571 — employment  of  them  for  constructing 
edgings  in  gardens,  590 — their  sizes,  prices, 
&C.,  in  various  places,  789. 

Brickwork,  explanation  of  terms  used  in,  106— 
specifications  regarding  it,  modes  of  measur- 
ing, estimates,  &c,  in  different  localities,  738 
etieq. 

Bridgeman,  changes  introduced  into  gardening 
by,  8. 

Bridges,  kinds  of,  suited  to  the  gardeneeque 
style  of  flower^rdening,  679 — ^various  kinds 
of  wire  and  suspension,  t6. — tension  and  sus- 
pension, 681 — ^rustic,  ib.  et  teq. — Remming^ 
ton's,  682 — construction  of  those  suited  to 
the  picturesque  styl^  718. 

British  sheet-glass,  prices,  ftc.  of,  632  —  its 
alleged  defects,  &c,  536. 

Brockelsby,  the  mausoleum  at,  664. 

Brookes,  S.  H.,  designs  for  garden  temples  by, 
662. 

Broughton,  Lady,  the  flowergarden  of,  at  Hoole 
house,  662,  663— description  of  the  rockeiy 
in  it,  702. 

Brown,  Mr,  remodelling  of  the  grounds  at 
Claremont  by,  92 — on  the  arrangement,  &c. 
of  the  gardenesque  garden,  667^-on  the  pic- 
turesque style  of  gardening,  699. 


Brown,  Mr,  design  for  a  geometrical  flower- 
garden  by,  611. 

Brownlow,  Earl,  the  flowergarden  at  the  asat 
of,  656,  671. 

Broxburn  cement,  quality  o^  667. 

Bruce,  Lord  K,  parapet  constructed  by,  646L 

Bruce,  O.  TyncUd,  Esq.,  of  fUkland,  the  house 
and  flower-garden  of,  at  Nuthill,  10,  618,  and 
Plate  xxix. — fountains  at  it^  635. 

Buchanan,  Mr,  his  work  on  heating  by  steam, 
229. 

Buffon,  experiments  on  colours  by,  695. 

Bulb-garden,  laying  out  of  the,  669. 

Burbidge  and  Hetdy,  Messrs,  their  boiler  and 
furnace  for  hot-water  healing,  168 — ^tibeir  new 
boiler,  178 — their  method  of  tank-heating, 
211— their  hot-air  stove,  223. 

Bum,  Mr,  Tottenham  Park,  his  vinery  for  pot- 
culture,  312 — his  pinery,  833w 

Bum,  W.,  Esq.,  the  circular  conservatory  at 
Dalkeith  dei^ed  by,  364. 

Bumettised  canvass,  employment  of,  for  cover- 
ing hothouses,  555. 

Bumettising  timber,  on,  as  a  preventive  of  dry 
rot,  569. 

Bumhead,  range  of  hothouses  at,  118. 

Burton,  l^,the  Kew  palm-stove  designed  by,  119. 

Busts,  introduction  of,  into  the  flowergarden, 
650. 

Butler,  Mr,  lus  mode  of  heating  by  steam,  229. 

Butt,  J.  P.  W.,  Esq.,  conservatory  designeid  for, 
378— and  flower-garden,  621,  and  Plate 


Caimies,  pinetum  at  the,  587. 

Caithness  pavement,  the  merits  o^  70 — con- 
struction of  walls  of  it,  96 — construction  of 
hot-air  flues  of  it,  147. 

Calderwood  cement,  567. 

Callander,  W.  K,  Esq.,  arboretum  formed  by, 
686. 

Cambridgeshire,  mode  of  constnieting  day  walls 
in,  98. 

Camden  hill,  flower-garden  at,  615. 

Cameron,  Mr,  his  mode  of  tai^-heatlng,  194. 

Can  flues,  various  forms  of,  145. 

Canvass,  employment  of,  as  a  covering  for  glass- 
houses, 664— various  forms  of  rendering  it 
waterproof,  i&. 

Cape  of  Oood  Hope,  the  heaths  at  the,  408. 

Captain  boiler,  the,  181. 

Carlisle,  Bev.  Mr,  a  claimant  of  the  invention  of 
ridge-and-fiirrow  roofs,  109. 

Carpenter- work,  specifications  as  to  expense  of, 
in  different  localities,  742. 

Carson's  original  anti-corrosion  paint,  562. 

Cascades,  construction,  fto.,  of  aitificUl,  715. 

Cast-iron,  construction  of  vases  in,  642.  Sk 
also  Iron. 

Castle  Howard,  the  mausoleum  at,  654. 

C^us,  Solomon,  Qothic  flower-garden  designed 
by,  616— design  for  a  fountain  by,  632. 

Caves,  artificial,  construction  of^  706. 

Cellan,  employment  of,  for  the  preservation  of 
fruit,  496. 

Cements,  various  kinds  of— Parker^  565 — ^At- 
kinson's or  Mulgrave,  ib, — ^Bailey's,  td — Frost*!, 
f6.— PuzEolano  earth,  t6. — Tanas,  t&.—gypeani, 
i6. — ^mastic,  ib. — ^metallic,  ib, — Dr  Ure's  as- 
phalt, 566~asphalt,  t5,— the  Portland,  «&— 
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Loflor's,  tfr.  —  Austin's  stone-ooloured,  ib4 — 
Anaon's,  ib, — Water,  t6.--DihP8  water,  t6. — 
Mrs  Marshall's  antonica,  t6.-— oropholite,  ib. — 
Galderwood,  Broxburn,  and  Borrowstownness, 
t6. — employment  of  it  for  the  construotion  of 
edgings  in  gardens,  591-«qualitiee  and  prioee 
of  the  different  kinds  o^  744. 

Cenotaphs,  introduction  of,  into  the  flower-gar- 
den, 664. 

Chain,  kinds  o^  suited  to  the  gardeneeque  gar- 
den, 691. 

Chamber  flues,  Loudon's,  148 — the  Dalkeith,  ib. 

Chambers,  Sir  William,  the  gardens  at  Kew 
originally  laid  out  by,  621 — on  Chinese  gar- 
dening and  gardens,  649. 

Chambers's  Journal,  extract  from,  on  rockwork, 
704. 

Chanter^s  smoke-consuming  ftimaoe,  255. 

Charlotte,  the  princess,  the  mausoleum  to,  at 
Claremont,  654. 

Chatsworth,  size  of  the  gaxdens  at,  12 — ^their 
situation,  20 — conservative  walls  at,  101 — ^in- 
sufiicient  ventilation  of  the  laige  conservatory 
at,  180— description  of  the  large  conservatory, 
374— ridge-and-fiirrow  greenhouse  at,  395 — 
the  tropical  aquarium  at,  419 — ^melon-house 
at,  462 — appropriateness  of  the  Italian  garden 
at,  605— the  Emperor  fountain  at,  632,  636 — 
histoiy  of  the  waterworks  at,  636 — vases  in 
the  gardens  of,  637 — ^the  rockwork  at,  701. 

Cherry,  Mr,  pineiy  designed  by,  340. 

Cherry-houses,  construction  of,  855 — span-roofed 
one,  856 — those  at  Frogmore,  ib. — forcing  by 
temporary  coverings,  857* 

Chevreul,  M.,  views  of,  regarding  the  harmony 
of  colours,  596. 

Chimney-tops,  kinds,  &c.  of,  561. 

Chinese,  the,  invention  of  heating  by  hot-air 
flues  by,  145-— their  mode  of  preparing  ice 
and  constructing  ice-houses,  504 — their  intro- 
duction of  statues,  bust^  Ac,  into  gardens, 
649 — invention  and  employment  of  the  wire 
fence  by  them,  696 — ^tiieir  system  of  construct- 
ing garden  walks,  t6. 

Chiswick,  the  Italian  flowergarden  at,  619,  and 
Plate  xxvi 

Chiswick  Horticultural  Society,  fruit-room  of 
the,  49a 

Circles,  various  modes  of  drawing,  on  the  ground, 
719,720 — modes  of  determining  their  centres, 
720. 

Circular  flower-beds,  employment  of,  in  the  gar- 
deneeque style,  661. 

Circular  flower-garden,  design  for  a,  629. 

Circular  flues,  construction  of,  149. 

Circulation  of  hot  water,  $ee  Hot  water. 

Cisterns,  mode  of  connecting,  with  boilers,  267 
— mode  of  constructing  them  in  gardens,  520. 
See  also  Tanks. 

Claremont,  situation  of  the  garden  at,  19— the 
architectural  walls  at,  92 — the  mausoleum  to 
the  Princess  Charlotte  at,  654. 

Clarence  Lodge,  oonservatoiy  at,  871. 

Clay  walls,  construction  of,  98. 

Climbing  plants,  trainers  for,  686. 

Clinker  walls,  construction  of,  99. 

dive,  the  Hon.  Robert,  his  method  of  tank-heat- 
ing, 194 — his  improved  mode,  201. 

Close-topped  boilera,  pressure,  ^c  on,  265. 


Closers,  what,  in  briddaving,  106. 

Coal  tar,  employment  of,  as  a  paint,  562. 

Coalbrookdaie  Company,  vase  executed  by  the, 
648— and  iron  garden  seats,  650. 

Cob  walls,  on  the  construction  of,  98. 

Cobbett,  William,  on  the  construction  of  ice- 
houses, 505— his  plan  of  one,  506. 

Cockerell,  C.  R.,  Esq.,  conservatory  at  the 
Oruige  designed  by,  861. 

Cockling,  what,  in  glass,  533. 

Cold  Pits,  see  Conservative  Pits. 

Coldridge's  system  of  heating  by  hot  water, 
175. 

CoUinson,  Mr  O.,  chair  designed,  &c.  by,  691. 

Colosseum,  rockwork  at  the,  701. 

Colour,  suitable,  for  garden  walls,  77. 

Colours,  harmony  of,  in  relation  to  the  laying 
out  of  flower-g^udens,  593— designs  illustrat- 
ing it,  608,  Plates  xxvii.,  xxviii. 

Columella,  description  of  Roman  gardening  by, 
2 — ^mode  of  preserving  gnq>es  after  gathering 
employed  by,  491. 

Combustion,  imperfect,  on,  258 — insensible,  259. 

ComplementaiT  colours,  what,  596. 

Concrete,  employment  o^  for  the  foundations  of 
waUs,  67. 

Concrete  walls,  construction  of,  98. 

Concreting,  application  of,  to  fruit-tree  borders, 
80. 

Conduction,  di£Pusion  of  heat  by,  191,  212. 

Cone  joint,  the,  247. 

Conifene,  kinds  of,  suited  to  the  suburban  gar- 
den, 736. 

Connecting-joints,  foims  of,  for  hot-water  pipes, 
246. 

Conservative  pits,  different  kinds  of,  471 — with 
solid  walls,  t6.— -with  hollow  walls,  ih, — vrith 
bottom  ventilation,  472 — span-roofed  cold  one. 
ib, — cold  one  for  preserving  vegetables,  473 — 
span-roofed  vegetable  one,  t6. 

Conservative  walls,  construction  of,  101. 

Conservatories,  evils  of  too  lofty  ones,  129 — the 
erection  and  arrangement  of  them,  360 — im- 
portance of  the  subject,  t6. — style  in  which 
they  should  be  erected,  f6. — corridors  to  them, 
ib. — that  of  Lady  Ashburton  at  the  Grange, 
361 — distinction  between  them  and  green- 
houses, 362 — different  modes  in  whidi  the 
plants  may  be  grown  in  them,  t6. — remarks 
on  their  size,  863— tiiat  formerly  existing  at 
Bretton  Hall,  ib. — the  circular  one  at  Dalkeith 
PtEOaoe,  364,  and  Plate  xv.— that  at  Alton 
Towers,  866 — ^the  detached  one  at  Eew,B67 
— that  at  Sion  House,  868,  and  Plate  xvi — ^the 
Botanical  Sooieiys  in  the  Regent's  Park,  ib. — 
Mr  Mamock  on  their  construction,  369 — that 
at  the  Deepdene,  871 — that  at  Dunnemarle, 
ib.  373 — one  in  connection  with  town  man- 
sion, 372,  and  Plate  xvii— that  at  Bid,  378— 
the  large  one  at  Chatsworth,  874— one  for  flrst- 
class  residence,  by  R.  Turner,  Esq.,  375  and 
Plate  xix. — one,  with  fruit-houses  attached  at 
Killikee,  876,  and  Plate  xx.— domical  one  de- 
signed by  R  Turner,  Esq.,  377,  and  Phite  xxi 
->that  of  Mr  Butts  at  Grovefield,  378— the 
anangement  of  the  plants  in  them,  380 — their 
floors,  881 — Mr  Llewellyn's,  ib. —  proposed 
suspension  ridge-and-flinow  rooft  for  them, 
382. 
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Continent^  modes  of  heating  on  the,  141 — and 
of  ventilation,  272 — form  of  vinery  oonunon 
on  the,  299,  802-*oonBtraetion  of  orangeries 
on  the,  400 — ^treatment  of  the  orange  on  the, 
401 — means  employed  on  the,  for  £e  preser- 
vation of  fruit  after  gathering,  495. 

Contrasting  colours,  what,  596. 

Cooper's  pit  for  forcing  grapes,  437. 

Copeland,  Mr,  the  Dove  Tazza  executed  by,  €42. 

Copeland's  tiles,  employment  of,  for  footpaths, 
560. 

Copings,  various  kinds  of,  for  garden  waUs,  69 
— ^forms  of  them,  72. 

Copper,  employment  of^  for  sashes,  545 — ^for 
astragals,  ib.  547. 

Corbett,  1^,  on  ioe-houses,  503,  512. 

Corbett's  system,  pit  on,  444. 

Corbett's  system  of  tank-heatings  199. 

Cornwall  slatesi  the  qualities  of,  572. 

Corridors,  formation  of,  to  conservatories,  360. 

Corroboranted  glass,  537. 

Cottamand  Hallen,  Messrs,  their  i^ystem  of  hot- 
water  pipes,  167 — ^their  boiler,  177  —  their 
stink-tnips,  518. 

Courses,  what,  in  bricklaying,  107. 

Covered  garden,  proposed,  at  Dalkeith  palace, 
110,  and  Plate  xiL  —  uses  to  which  such  a 
structure  might  be  turned,  113. 

Covered  walks,  various  modes  of  forming,  684. 

Cramps,  employment  of,  572. 

Creelman,  Mr,  inclined  walls  constructed  by,  95. 

Croaskill,  Mr,  vineries  constructed  by,  305 — 
peach-houses,  852 — conservatory  at  Evering- 
bam,  891 — ^his  mode  of  constructing  sashes, 
545. 

Crown  glass,  remarks  on,  532 — ^prices  of,  ib. 

Cruikshanks,  Mr,  his  cfystem  of  heating  by  hot 
water,  162. 

Cucumber  and  melon  houses,  general  remarks 
on,  458 — example  of  one,  459 — those  at  Pol- 
talloch,  461— those  at  Chatsworth,  462— 
Davidson's,  463— Ayre's,  464— those  at  Frog- 
more,  tb. — plan  for  ventilating  them,  465. 

Cucumber  pit,  a  span-roofed,  449 — ^Dawson's, 
453. 

Culinary  gardens,  aee  Gardens. 

Curtis  and  Harrison's  mode  of  glazing,  540. 

Curvilinear  espaliers,  various  forms  of,  559. 

Curvilinear  form,  advantages  of,  for  the  green- 
house, 385. 

Curvilinear  hothouses,  origin  of,  108 — advan- 
tages and  disadvantages  of  them,  123 — ^their 
construction,  ib.  et  teq. — mode  of  ventilating 
them,  281,  288. 

Curvilinear  lines,  mode  of  drawing,  on  the 
ground,  719. 

Ci^vilinear  mode  of  glazing,  the,  540. 

Curvilinear  vinery,  a,  318. 

Cyrus,  the  gardens  of,  1. 

D.  T.  F.,  mode  of  tank-heating  by,  204. 

Dalhousie  castle,  the  garden  at,  described,  47. 

Dalkeith  palace,  size  of  the  gardens  at,  11 — 
provisions  for  collecting  rain-water  in  them, 
14 — their  situation,  20  —  direction,  ftc.  of 
their  slope,  21 — formation  of  artificial  soil  in 
them,  2&— the  various  entrances  of  them,  82 
— style  in  which  they  are  laid  out,  37~de- 
scription  of  them,  and  of  the  various  plant 


and  fruit  houses,  38,  and  Plates  iv.  and  v.— 
mode  of  coping  the  walls  in  them,  70— coo- 
struction  of  hollow  brick  walls  in  them,  79— 
description  of  proposed  covered  garden  in 
them,  110,  and  Plate  xiL — ^fomaoe  oooatmcted 
entirely  of  fire<i]ay  at,  253 — description,  &c. 
of  the  vineries  in,  807— the  pineries,  337— 
mode  of  wintering  the  vines  in  them,  339 — ^tiie 
peach-houses,  849 — ^the  circular  conservatory, 
364,  and  Plate  zv. — the  ordud-houses,  406— 
propagadng  pit,  446 — ^bulb  pit,  447— cucom- 
ber  pit,  ib. — nursing  pine  pit,  ib. — sacoesBion 
pine  pit^  448 — ^tanks  at,  519— various  forms 
of  rafters  used  in  the  glass  houses,  546,  547— 
experiences  with  regard  to  kyanised  timber 
in,  568 — chain-pattern  flower-border  at,  673 
— ^wire  bridge  at,  679 — ^Remmiogton's  Amerir 
can  bridge  a^  682— mo6»-house  at»  711. 

Dalkeith  chamber  flue,  148. 

Dalkeith  wrought-iron  boiler,  the,  178. 

Dalmeny  garden,  arrangements  for  the  supply 
of  water  in,  15. 

Daniell,  professor,  on  the  temperature,  Ac  of 
hothouses,  126. 

Danish  vinery,  the,  802. 

Darwin  on  low-lying  gardens,  20. 

Davidson,  Mr,  his  mode  of  tank-heating,  194. 

Davidson's  cucumber-house,  463. 

Davy,  Sir  H.,  on  insensible  combustion,  259. 

Dawson's  cucumber-pit,  458. 

Deacon's  Eolian  machine  for  ventilation,  279. 

Dead  plate,  the,  in  the  hothouse  furnace,  251, 
252. 

Deams'  hollow  brick  wall,  81. 

Deepdene,  the,  the  conservatoiy  at,  871,  378. 

Dench,  Mr,  improvements  in  hotibiouae  building 
by,  108. 

Denmark,  form  of  forcing-house  for  peaches 
used  in,  347 — amateui^s  propagating-box  used 
in,  428. 

Dennybole  slates,  qualities  of,  572. 

Desaguliers,  Dr,  mode  of  heating  invented  by, 
219. 

Deslongchamps,  M.,  on  the  preservation  of  fruit, 
491. 

Detached  flue,  construction  of  the,  147. 

Devonshire,  the  duke  of,  the  IsAge  conservatory 
built  by,  874  —  his  Italian  flower-g^uden  at 
Chiswidc,  619,  and  Plate  xxvL 

Devonshire,  the  cob  walls  of,  98. 

Devonshire  slates,  qualities  of,  572. 

D'Hoog^orst,  the  baron  von,  the  mushroom- 
house  o^  470— statuary,  fta  in  the  giardens 
o(  650. 

Dick's  protecting  frame,  104. 

Dihl's  watercement,  566. 

Dome-Bhi4>ed  espalier,  a,  560. 

Domical  conservatory,  a,  377,  and  Plate  xxL 

Domical  conservatories,  dindvantages  c£,  129, 
180. 

Doors,  peculiar,  for  hothouses,  54. 

Douillier,  inclined  walls  introduced  by,  94. 

Doulton  ft  Watt,  Messrs.,  vases  executed  by,  648. 

Dove  Tazza,  the,  642. 

Downing,  Mr,  remarks  on  his  work  on  land- 
scape gardening,  6 — on  planting  in  rQlatio& 
to  the  different  styles,  and  the  distinction  be- 
tween grouping  and  clumping,  581 — on  the 
disposal  of  garden  ground,  592. 
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Draw-wells,  examples  of,  675. 

Dropmore,  examples  of  flower-beds  from  the 

giurden  at»  670— the  root-garden  at,  705. 
Drumlanrig  castle,  the  entrance  to  the  flower* 

gardens  at,  82— style  in  which  they  are  laid 

out,  S7  —  specimens  of  the  French  parterre 

from,  609  —the  flower^arden  at,  619 — the 

root-garden,  705. 
Drummond  castle,  sun-dials  at,  645. 
Dryburgh,  suspension  bridge  at,  680. 
Dry  rot,  causes  of,  and  means  for  its  prevention, 

567  et  teq, 
Duoel,  M.,  fountain  designed  by,  638, 634 — ^vase 

in  cast-iron  by,  644. 
Duncan,  J.,  Esq.,  hothouses  constructed  for, 

US. 
Dung,  pits  heated  by,  tee  Pits. 
Dimnemarle,  architectural  walls  at,  93 — Gothic 

conservatoiy  at,  871,  372,  373. 
Duro,  Mr,  on  the  firuit-room  and  the  preserva* 

tion  of  fruit,  489. 
Dutch,  mode  of  heating  first  employed  by  the, 

140 — their  peach-houses,  347. 
Putch  style  of  gardening,  deriyation  of  the, 

from  the  Romans,  2— its  characteristics,  3 — 

the  introduction  of  it  into  England,  8. 
Dutch  style  of  flower-garden,  the,  573,  574, 611. 

Ealing  park,  combined  orchid-house  and  aqua- 
rium at,  405,  417. 

Earthenware  boilers,  243. 

Earthenware  copings  for  walls,  71. 

Earthenware  flues,  employment  of,  for  heating, 
141 — ^various  forms  of  tnem,  145. 

Earthenware  pipes  and  evaporating  pans,  242. 

Eckstein  and  Bushby's  system  of  heating  by  hot- 
water  pipes,  160. 

Edgings  for  flower-garden  borders,  various 
lundis  of,  590— kinds  of,  suited  to  the  garden- 
esque  style,  678. 

Edmonstone  pit,  the,  483. 

Egg-shaped  figure,  to  describe  a,  721. 

Eisdale  slates,  qualities  of,  572. 

Elevation,  the  angle  of,  for  hothouses,  134. 

Elizabethan  style  of  flower-garden,  the,  576. 

Elvaston  castle,  covered  peach-bonlers  at,  823. 

Embrasure  flue,  the,  146. 

Emperor  fountain,  the,  at  Chatsworth,  632,  636. 

Enamelled  pipes,  on,  249. 

Eng^df  treatment  of  the  orange  tree  in,  401— 
specifications  regarding  the  prices,  &c.  of 
brickwork  in,  738  et  9eq. — of  dates  and  slat- 
ing, 741— of  plastering,  742  —  of  carpenter- 
work,  ib. — of  iron-work,  743 — of  cements,  744 
— of  mason-work,  745, 746— of  lime  and  sand, 
746— of  glass  and  glazing,  747 — of  painting, 
748 — of  plumber-work,  i6— of  wirework,  749. 

English  bond,  what,  in  bricklaying,  107. 

English  style  of  gaidening,  origin  of  the,  607. 

Entrances  to  the  kitchen-garden,  forms,  &c.  of, 
82. 

Errington,  Mr,  on  coping  for  walls,  69 — on  ven- 
tilation, 297. 

Erskine  bouse,  flued  walk  at,  87 — ice-house  at» 
510. 

Espalier  railings,  various  opinions  entertained 
regarding,  556 — their  construction,  ib. — ^vari- 
ous forms  of  iron  ones,  ib, — wooden  ones,  557 
wire  one,  558— span-roofed  timber  ones,  ib, — 
VOL,  I. 


inclined  and  curvilinear  ones,  559  —  dome- 
shaped  one,  560. 

Evaporating  pans,  construction,  ftc.  of,  242,  249. 

Eveigreen  hedges  in  flower-gardens,  579. 

Everingham  hall,  greenhouse  at,  391. 

Everingham  park,  vinery  at,  805. 

£wing*s  glass  wails,  construction  of,  88,  and 
Plate  xL 

Excavating,  the  prices,  &c.  for,  752. 

Expansion  joints  for  hot-water  pipes,  247. 

Felt  shutters,  employment  of,  for  covering 
glass-houses,  552. 

Fences,  varieties  of,  for  flower-gardens,  579— 
kinds  of  them  suited  to  the  gardenesque 
style,  685 — and  to  the  picturesque,  717. 

Fenn's  system  of  tank-heating,  211. 

Fermentation,  pits  heated  by,  tee  Pits. 

Fermenting  materials,  superiority  of  the  heat 
derived  from,  184. 

Fernery,  formation,  &c.  of  the,  667. 

Ferns,  the  cultivation  of,  667. 

Field,  Mr,  views  of,  on  colours,  595. 

Figs,  forcing  of,  and  houses  for  it,  855. 

Filtering  tank,  a,  513 — another,  515. 

Fireclay,  construction  of  a  furnace  of,  258. 

Fireclay  flues,  various  forms  of,  1 45. 

Fireclay  tiles,  prices  o^  751. 

Fireclay  water-pipes,  prices  of,  751 . 

Flagstone  flues,  construction  of,  147. 

Flange  joint,  the,  246. 

Fleming,  Mr,  his  system  of  tank-heating,  202 — 
mode  of  ventilation  employed  by  him,  286— 
heating  vine-borders  by,  326 — ^pineiy  con- 
structed by  him,  844 — and  peach-houses,  353 
— his  melon  and  pine  pits,  455 — his  econo- 
mical paint,  564. 

Flemish  bond,  what,  in  bricklaying,  107. 

Flint  walls,  construction  of,  98. 

Floors,  conservatory  and  greenhouse,  materials 
for,  381. 

Florence  vase,  the,  637. 

Florentine  style,  flower-garden  in  the,  575. 

Flower-baskets,  examples  of,  426,  428. 

Flower^baskets,  styles  of,  for  the  gardenesque 
garden,  658. 

Flower-beds,  form,  &c.  of,  in  the  gardenesque 
style,  661. 

Flower-gardens,  the  laying  out  of,  preliminary 
remarks  on  the  classification  of  styles,  573— 
definitions  of  the  different  styles,  ib,  et  teq. — 
examples  of  the  Panopticon,  Florentine,  and 
Tudor,  575— the  Stuart  style,  576— that  of 
Holland  house,  tb, — the  irregular,  578 — ^the 
mingled,  t5. — situation  of  them,  t6. — fences 
for  them,  579 — planting  in  relation  to  the  dif- 
ferent styles,  580 — the  arboretum,  584 — the 
pinetum,  587  —edgings  for  borders,  590 — 
the  reserve  one,  591 — ^general  disposal  of  the 
ground,  592— on  terracmg  the  ground,  593 — 
the  harmony  of  colours  in  relation  to  them, 
ib, — the  geometrical  style,  604 — the  garden- 
esque style,  655 — ^the  picturesque  style,  603. 

Flower-stands,  style  of,  for  the  ganlenesque 
garden,  653. 

Flower-tables,  examples  of,  427. 

Flowers,  kinds  of,  suited  for  cultivation  in  the 
town  garden,  730,  731,  732— to  the  small 
subiurban  one,  734  et  teq. 
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Flowers,  cat,  means  for  the  preservation  of, 
425. 

Flues,  heating  by,  145— earthenware  or  can 
ones,  141,  145-~-brick  ones,  141,  146 — those 
ofiron,  flagstone,  &c.,  147 — the  detached,  i6. 
— chamber  ones,  148 — circular  ones,  149 — 
the  cleaning  of  them,  150,  151 — ^precaution 
against  their  bursting,  151 — modes  for  secur- 
ing all  their  heat,  15*2— their  heating  capabili- 
ties, ib, 

Flued  walls,  construction  of,  86. 

Folkstone,  inclined  walls  at,  95. 

Footpaths,  construction  of,  for  Conservatories, 
&c.,  560. 

Forcing  garden,  plan  and  description  of  a,  49. 

Forrest,  Mr,  mode  of  covering  glass-houses  in- 
venteid  by,  555. 

Forrest's  new  white  paint,  564. 

For^th,  Mr,  on  the  disadvantages,  &c.  of  low- 
lying  gardens,  20 — on  soil,  26 — on  fruit-tree 
borders,  29 — on  shelter,  35 — on  the  propor- 
tion of  pipe  requisite  for  heating,  241— early 
forcing  pit  designed  by  him,  486— his  mush- 
room-house, 470 — method  employed  by  him 
for  the  preservation  of  fruit  after  gathering, 
493— plans  for  drawing  volutes,  &a  on  the 
ground  designed  by  him,  719. 

Fortune,  Mr,  his  mode  of  ventilation,  281— his 
plant  pit,  452. 

Fortune,  Mr,  account  of  a  Chinese  ice-house  by, 
504. 

Foundations,  kinds  of,  for  garden-walls,  66. 

Fountains,  examples  of,  suited  to  geometrical 
gardens,  627— Triton  from  the  Barberini 
palace,  i6.— defence  of  their  introduction  into 
the  flower-garden,  631— their  suitability  to 
the  geometrical  style,  ib, — materials  now  em- 
ployed for  their  construction,  632 — the  sup- 
ply of  water  to  them,  ib. — ^the  size  and 
arrangement  of  the  pipes  for  them,  683— one 
by  Ducel  in  iron,  t5.— the  Acis  and  Galatea, 
634— those  in  Nuthill  garden,  635,  636— 
heights  to  which  the  water  is  thrown  by 
various  ones,  636 — kinds  of  them  adapted  to 
the  gardenesque  style,  674— one  by  M.  Andr6 
in  iron,  ib. 

Fowler,  C,  Esq.,  conservatory  at  Sion  house 
designed  by,  368,  and  Plate  xvi. 

Fowler,  Mr,  his  system  of  heating  by  hot  water, 
156— his  boiler,  179. 

Fragment  mode  of  glazing,  the,  540. 

Frames,  tee  Pits. 

France,  construction  of  the  flret  hothouses,  &c. 
in,  4— modes  of  heating  employed  in,  141 — 
mode  of  preserving  fruit  after  gathering  in, 
486. 

Freezing  mixtures,  list  of,  513. 

French,  Mr,  the  vinery  of,  303. 

French  beans,  pit  for  forcing,  408. 

French  style  in  flower-gardening,  origin  and 
characteristics  of  the,  4,  573,  574 — its  pecu- 
liarities, 608— example  of  one,  610— one  in 
the  modem  style,  611. 

Frogmore  gardens,  size  of,  11 — style  in  which 
arranged,  36 — description  of  them  and  of  the 
forcing-houses,  &c.,  60,  and  Plates  ix.  and 
X. — mode  of  ventilation  employed  at,  288 — 
vineries,  814 — cherry-house,  356— asparagus 
pits,  454 — plant  pits,  456- cucumber-houses, 


464 — mode  of  constructing  the  sashes  at,  545 
— curvilinear  espaliers  used  at,  560 — iht  he^ 
mitage  at,  706. 

Frost's  cement,  565. 

Fruit,  on  the  preservation  o^  after  gathering, 
48^cau8es  of  its  decay,'491. 

Fruit-gardens,  tee  Gardenai 

Fruit-houses,  comparative  advantages,  Ac  of 
narrow  and  broad,  132 — the  oonBtruction  of 
them— vineries,  299 — ^pineries,  S30 — ^peach- 
houses,  846— cherry,  fig,  plum,  and  apricot 
houses,  355 — ^tropi<»l-fruit  house,  358. 

Fruit -room,  construction  of  the,  486 — Vr 
Thompson  on  them,  487 — Dure  on  them,  489 
— the  Qardeners'  Chronicle  on  them,  490— 
Deslongchamps  on  them,  491 — Mr  Kidgfat  on 
them,  492 — Maher  on  them,  ib. — ^that  of  the 
Chiswick  Horticultural  Society,  498 — Justice, 
Hitt,  and  others  on  them,  tb. — proper  situa- 
tion for  them,  495 — ^Mr  Moorman's,  496. 

Fruit-trees,  kinds  of,  suited  to  the  suburban 
garden,  734. 

Fruit-tree  borders,  formation  o^  27 — aeration 
of  them,  ib. — paving  of  them,  29 — depth  they 
should  be  for  different  frxuts,  ib. 

Fuel,  on  regularity  of  supply  of,  to  ftimaoes, 
258 — ^waste  of  it  caused  by  opaque  smoke, 
259. 

Furnaces,  hothouse,  on  the  constmction  ot,  251 
— ^the  first  improvers  of  them,  ib. — ^their  gene- 
ral defects,  ib, — one  constructed  entirely  of 
fireclay,  253 — Williams'  improved  or  axgand, 
254 — the  admission  of  air  into  them,  ib. — 
another  by  Williams,  255 — Witty's  or  Chant- 
er^s  smoke-consuming,  ib. — various  forms  of 
smoke-consuming  ones,  256  —  Joeeph  Wil- 
liams', 257— Jucke's,  ib. — Galloway's,  t5.— 
causes  of  tiie  production  of  smoke  firom  them, 
258— the  effects  of  it,  259 — loss  of  heat  canned 
by  it,  ib. — the  proper  management  of  them, 
261— stoke-holes,  doois,  Ac.  for  them,  262. 

Gala  water,  wire  bridge  over  the,  679. 

Galloway's  patent  boilers,  furnace,  ftc  257. 

Garden,  the  culinary  or  Idtchen  and  fruit,  gene- 
ral plan  of,  11— proper  extent  for  i^  t6.— 
sizes  of  various    ones,   12 — different  forms 
given  to  it,  and  respective  advantages  of  these^ 
&. — advantages  of  its  being  of  regular  form, 
13 — the  supply  of  water  to  it,  14 — importaooe 
of  irrigation  to  it,  15 — various  modes  of  pro- 
curing water  to  it,  16  e^  $eq, — the  proper  sito- 
ation  for  it,  19 — best  slope  for  it.  and  direc- 
tion of  this,  21 — example  of  a  suburban  one, 
22,  and    Plate  L — the   same   with    certain 
improvements,  28,  and  Plate  iL  —  example 
showing  the  connection  between  it  and  the 
house,  28,  and  Plate  iii — ^another  villa  or 
suburban  one,  24 — soil  suitable  to  it,  25 — 
formation  of  fhiit-tree  borders  in  it,  27 — the 
principal  entrance  to  it,  32 — ^production,  ftc. 
of  sh^ter  to  it,  84 — style  in  which  to  be  laid 
out,   36 — ^that  at  Dalkeith  palace,  38,  and 
Plates  It.  y. — exnmple  of  one  on  the  laigest 
scale,  40— plan,  Ac.  of  one  in  Ireland,  45— 
one  in  the  mixed  style,  t5. — that  at  Dalhoone 
castle,  47 — that  at  Wobum  abbey,  48 — for- 
cing one  on  a  limited  scale,  49— one  by  Hay, 
50  — that  at  Poltalloch,   51,  and  Plates  ri. 
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viL  vilL — that  at  Frogmore,  60,  and  Plates 

iZ.  3L 

Garden,  the  flower,  see  Flower-garden. 

Grardens,  town  and  small  suburban,  laying  out 
of,  725 — difficulties  of  the  subject,  ib» — illus- 
trations of  good  ones,  ib. — objections  to  laying 
them  down  in  grass,  726 — forms  of  parterres, 
&c.,  for  them,  ib. — proposed  filling  of  them 
with  plants  in  a  portable  state,  727 — covering 
them  in  with  g^ass,  cost,  advantages,  Soo.  of  it, 
t6. — formation  of  covered  verandeihs  in  them, 
728— means  of  providing  extra  heat  in  them, 
729— Rivers'  orchard-house,  730  —  plants, 
flowers,  &c.  for  them,  and  disposal  of  these, 
731 — flaying  out,  &c.  of  suburbui  villa  ones,  733 
— fruit-trees  for  them,  734 — herbs,  735 — trees, 
ib, — deciduous  shrubs,  ib. — eveiigreen  shrubs, 
ib. — GouifersD,  736 — hardy  herbaceous  plants, 
ib. 

Garden  gates,  designs  for,  38 — style  of,  in  the 
gardenesque  garden,  085. 

Gfuxlen  seats,  kinds  of,  suited  to  the  geome- 
trical style,  650 — to  the  gardenesque,  687 — 
and  to  the  picturesque,  706,  708. 

Garden  structures,  miscellaneous,  erection,  ftc. 
of— gardeners'  houses,  475— firuit-rooms,  486 
— ice-houses,  497 — tanks  and  cisterns,  513 — 
apiaries,  522. 

Garden  walls,  tee  Walls. 

Gardeners'  Chronicle,  extracts  from  the,  on 
copings  for  garden  walls,  72 — on  the  best 
colour  for  garden  walls,  77 — on  the  advan- 
tages and  disadvantages  of  metallic  hothouses, 
128 — on  the  pi^oper  angle  of  elevation  for  hot- 
houses, 137 — on  tank-heating,  210 — on  vine 
borders,  327 — description  of  plant  stages  for 
greenhouses  from  the,  393 — description  of  an 
orchid-house  from  the,  405 — account  of  ridge- 
and-furrow  roofed  pits  fri^m  the,  457 — de- 
scription of  a  mushroom-house  from  it,  467 — 
another,  469— extract  from  it  on  the  preser- 
vation of  fruit,  and  the  construction  of  the 
fruit-room,  487, 490 — description  of  a  Chinese 
ice-house  from  it,  504 — various  forms  of  ice- 
houses taken  from  it,  506,  507 — on  the  pre- 
servation of  ice,  Ac,  511— descripUons  of 
various  apiaries  from  it,  525 — ^method  of  glaz- 
ing described  in  it,  539 — description  of  Kent's 
mode  of  glazing  from  it,  543 — extracts  from 
it  on  the  contrast  and  harmony  of  colours, 
and  on  M.  Chevreul's  views  reg^irding  them, 
596,  599 — on  the  flower-garden  at  Trentham, 
613. 

Gardeners'  houses,  general  remarks  on  the 
style,  &C.,  in  which  they  should  be  built,  475 
— one  for  a  first-class  residence,  476 — a  two- 
storied  oue,  479 — paving  for  them,  480 — 
parapets  for  them,  481 — a  cottage  one,  480 — 
another,  481— another  cottage  one,  481, 482 — 
another,  483— a  two-storied  cottage  one,  488, 
484— one  in  the  old  English  style,  484, 485— 
the  accommodation  which  should  be  provided 
for  the  assistant  gardeners,  485. 

Gardeners'  Journal,  mode  of  tank-heating  de- 
scribed in  the,  204 — and  mode  of  ventilation, 
290 — extract  from  it  on  the  contrast  and 
harmony  of  colours,  598— garden  seat  from 
the,  691. 

Gardeners*  Magazine,  mode  of  ventilation  from 


the,  290— mushroom-house  described  in  it, 
470 — and  moss-house,  688. 

Gardenesque  flower-garden,  general  arrange- 
ment of  the,  655 — introduction  of  the  terrace 
into  it,  ib. — laying  out  of  the  borders  in  it, 
656 — ^proper  situation  for  it  as  regards  the 
house,  ib. — trees  and  shrubs  suited  to  i^  657 
—style  of  planting  adapted  to  it,  ib. — basket- 
work  and  flower-stands  for  it,  658 — one  with 
oval  parterres,  669— direction,  formation,  &a, 
of  the  walks,  ib. — one  with  circular  flower- 
beds, 660,  and  plate  xxxii — the  planting  and 
dividing  of  the  flower-beds,  661 — that  of 
Liady  Broughton  at  Hoole  house,  662,  663— 
various  examples  with  circular  beds,  663 — 
subdivision  of  it  into  various  departments, 
and  the  laying  out  of  these — the  American 
garden,  664 — ^the  rosarium,  ib. — other  ex- 
amples of  the  rosarium,  665, 667 — the  fernery 
and  muscarium,  667 — ^the  winter  garden,  668 
— the  bulb  garden,  669 — the  annual  flower- 
garden,  ib. — the  herbaceous  plant-garden,  ib. 
— the  grass-garden,  670— the  ha^y  heath- 
garden,  ib.  —  various  figures  for  flower-beds 
appropriate  to  it,  671  et  s«g.— laying  out  of 
long  flower-borders  in  it,  673— fountains  and 
vases  suited  to  it,  674 — introduction  of  draw- 
wells  into  it,  and  examples  of  these,  675 — 
basket-work  for  it,  676 — edgings  for  flower- 
borders  for  it,  678— style  of  bridges  suited  to 
it,  679 — ^trellis-work,  gates,  fences,  and  tree 
guards,  683 — moss-houses,  seats,  and  resting- 
places,  687. 

Gardenesque  style  in  flower^;ardening,  defini- 
tion of  the,  578 — ^kinds  of  trees  and  shrubs, 
and  general  style  of  planting  adapted  to  it, 
581— levelling,  &c.,  of  the  ground  m  it,  593. 

Gardening,  general  sketch  of  the  history  o!^ 
and  its  different  styles,  1 — the  Dutch  style, 
3— the  French  style,  4 — ^the  mixed  style,  36. 

Gamaud,  M.,  vase  in  terra^iotta  by,  648,  644. 

Gamkirk  Company,  construction  of  a  frtmace 
entirely  in  fireclay  by  the,  258 — examples  of 
balustrading  manufiictured  by  the,  646. 

Garton  and  Jarvis,  Messrs,  the  cylindrical  hori- 
zontal boiler  o^  169 — their  double  drum 
boiler,  ib. 

Gas  liquor,  employment  of,  as  a  paint,  562. 

Gates,  garden,  designs  for,  38 — style  o^  suited 
to  tiie  gardenesque  style,  685. 

Gemini's  process  for  the  preservation  of  timber, 
571. 

Geometric-gardenesque  style  in  flower-garden- 
ing, the,  578,  574. 

GeometrioBl  dia^p'ams,  practical,  for  laying  down 
figures  of  vanous  kinds  on  the  ground — for 
volutes  of  various  kinds,  719 — for  circles  and 
curvilinear  lines,  ib. — ^for  determining  the 
centres  of  circles,  720 — for  a  hexagon,  ib. — 
for  an  octagon,  ib. — ^for  a  pentagon,  ib. — for 
describing  circles  round  various  objects,  ib. — 
for  ovals  and  egg-shaped  figures,  721 — for 
setting  off  walks  in  various  directions,  t6.  722 
— various  instruments  useful  in  them,  722 — 
various  figures  with  their  centres  shown,  ib. 
— rules  for  determining  the  length  of  sha- 
dows, 724. 

Geometrical  flowergarden,  general  arrongemeut 
of  the,  604— its  superiority  to  the  modem  or 
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English,  605  et  aeq. — the  French  modification 
of  it,  608 — example  of  a  French  one,  610 — 
one  in  the  modem  French  style,  611 — ^proper 
position  of  the  architectainl  one,  t6. — ^die  ter- 
raced one,  t6. — a  design  for  one  by  Mr  Brown, 
i6.— one  by  Mr  Smith,  612 — that  at  Trent- 
ham,  613— examples  of  parterres  suited  to 
it,  614 — a  triangular  one,  i6. — a  Gk)thic  one 
by  Solomon  Ca\is,  615 — a  geometrical  one,  ib, 
— an  architectural  one  with  terraces  designed 
for  the  west  of  Scotland,  »&.,  and  Plate  xxxIt. 
— examples  of  balustradiog  for  it,  61 6 — ^that  at 
Nuthill  house,  618,  and  Plate  xxix. — that  at 
Drumlanrig  castle,  619 — the  Duke  of  Devon- 
shires  Italian  one  at  Chiswick,  t6.,  and  Plate 
xxYi — that  around  the  palm-stove  .at  Kew, 
620,  and  Plate  xzx. — that  at  Grovefield,  with 
conservatory,  621,  and  Plate  xxiii. — a  plain 
one  without  sculptural  ornaments,  622 — one 
in  Oxfordshire,  to.,  and  Plate  xxxi — another, 
628,  and  Plate  xxv. — two  illustrating  the  har- 
mony and  contrast  of  colour,  601,  608,  and 
Plates  xxvii.  xxvui.  —  various  figures  for 
flower-beds  suited  to  it,  623 — designs  with 
raised  flower-beds,  624— various  designs  for 
parterres,  &c.,  625— a  fountain  suitable  to  it, 
627 — ^various  geometrical  parterres,  i5.  et  teq. — 
one  at  Bagshot,  629 — ^porte-fleurs  suitable  to 
itt  680 — marginal  flower-borders,  681 — ^vari- 
ous designs  for  fountains,  t&. — vases,  urns, 
sun-dials,  and  mural  decorations,  637 — star 
tues,  648 — seats,  650 — temples  and  arbours, 
651 — mausoleums,  cenotaphs,  &&,  654. 

Geometrical  style  in  flower-gardening,  definition 
of  the,  and  its  subdivisions,  573 — trees, 
shrubs,  and  style  of  planting  suitable  to  ity  58 1 . 

German  hotbed,  the,  430. 

German  mushroom-house,  the,  466. 

Grerman  pit  for  forcing  French  beans,  straw- 
berries, &c.,  453. 

Germany,  sketch  of  the  history  of  gardening  in, 
45— method  of  heating  employed  in,  141 — 
mode  employed  in,  for  the  preservation  of 
fruit  after  gathering,  486 — mode  of  construct- 
ing arbours  in,  707. 

Gilpin,  Mr,  on  the  geometrical  flower^;arden, 
605,  607— definition  of  the  term  pictmresque 
by  him,  698. 

Girardin,  M.  de,  on  the  picturesque  style  of 
flower^i;ardening,  694. 

Glasgow,  the  prevalent  winds  at,  35. 

Glass,  different  varieties  of,  532--that  of  large 
size,  and  the  alleged  dangers  attending  ite 
use,  t6. — ^mode  of  testing  ito  quality,  533-— the 
cockling  of  it,  and  how  to  prevent  it,  ib. — 
Hartley's  patent  rough  plate,  634 — on  the 
colour  of  it  most  suitable  for  hothouses,  535 
— BritiBh  sheet,  and  ite  imperfections,  586 — 
oorroboranted,  587 — polished  thick  plate,  and 
ito  inapplicability  to  hothouses,  ib, — Russell's 
patent  tile,  t5.— employment  of  it  for  the 
construction  of  fountidns,  632  —  proposed 
covering  over  of  town  gardens  with,  727. 

Glass  and  glazing,  specifications  as  to  expense 
of,  in  different  localities,  746. 

Glass  copings  for  walls,  on,  71. 

Glass  houses  known  to  the  Greeks  and  Romans, 
2 — first  employment  of  them  in  modern 
Europe,  5 — origin  of  them  in  Scotland,  9 — 


covering  their  roo&  for  the  economiBiDg  of 
heat,  551. 

Glass  louvre  ventilators,  293. 

Glass  pipes,  on,  249. 

Glass  tile,  Russell's,  537. 

Glass  walls,  Ewing's,  88,  and  Plate  xL — Spen- 
cer's, 91. 

Glauber,  B.,  suggestion  for  hot-wHter  heating 
by,  153. 

Glazhig,  various  modes  of,  538 — without  over- 
laps, i6.  —  without  fore  putty,  t6.  —  Bead's 
mode,  539 — Stevenson's,  ib. — Curtis  and  flai- 
riaon's,  540 --Saul's,  t6.— Barratfa,  t6.— in 
various  ways  with  leaden  laps,  ib. — the  rect- 
angular, fragment,  shield,  curvilinear,  Ac  «6. 
— with  vulcanised  India-rubber,  541 — Spen- 
cer^s  mode,  ib. — with  JeflEiney's  marine  ^ne, 
542 — the  putty  for  it,  and  importance  of  its 
being  of  good  quality,  ib. — ^reversing  the  posi- 
tion of  the  sash-bar,  542— Rishton's  regis- 
tered sash,  543 — ^Kent's  mode,  ib. — removing 
old  glass,  544— different  varieties  of  putty, 
ib.  —  various  devices  for  coUecting  con- 
densed steam,  ib. — Neeve's  sash-bar,  ib. — 
Paxton's  sash-bar,  ib. — Saul's  gutter,  ib.— qied- 
fications  as  to  expense  of,  in  di£Eerent  localities, 
746. 

Glendinning,  Mr,  his  system  of  tank-healing, 
202 — on  the  setting  of  boilers,  234— on  ven- 
tilation, 295 — pine«tove  by  him,  835 — ^pine- 
pit  by  him,  43&— his  melon-pit,  4.^9— his 
fruiting  pino-pit,  440 — pit  on  Ck>rbett'8  system 
by  him,  444--melon-pit  by  him,  455. 

Gk>rinki,  oonservatories  at,  6. 

Gorrie,  Mr,  on  garden  walls,  65— on  copings  for 
them,  73  —  arboretum  at  Preston  hall  con- 
structed by,  586. 

Gothic  arbour,  design  for  a,  707. 

Grothic  flower-garden,  a,  615. 

Gowen's  flue,  146. 

Grahame,  H.,  Esq.,  his  pinetum,  587. 

Graining  in  painting,  what,  564. 

Grange,  the  Conservatory  at, 86 1. 

Grangemouth  Coal  Company,  ornamental  flue  by 
the,  153 — ^um  in  firoday  executed  hj  them, 
645. 

Grapes,  preservation  of,  after  gathering  494. 

Grass,  objections  to,  in  small  town-gardens, 
726. 

Grass  garden,  laying  out,  Acl  of  the,  670. 

Great  Britain,  genonl  sketch  of  the  histoiy  of 
gardening  in,  6— defective  mode  of  preparing 
ice  in,  499. 

Grecian  hive,  the,  525. 

Grecian  vases,  examples  of,  suitable  to  geome- 
trical gardens,  638. 

Greece,  ancient,  state  of  gardening  in,  3— glssi 
houses  known  in,  ih. 

Green,  Messrs,  their  mode  of  tank-heating,  194. 

Green  paint,  disadvantages  o^  563. 

Greenhouses,  on  the  construction  of,  385— ex- 
ample of  a  span-roofed  one,  ib. — one  with 
hexagonal  end,  886 — arrangement  of  the 
plant  stages  intiiem,  161. — a  curvilinear  lean-to 
one,  887 — a  detached  one  for  the  lawn,  388— 
another  curvilinear  lean-to  one,  and  its  inter- 
nal arrangements,  889 — the  one  in  the  botuiie 
garden  at  Kew,  ib.— one  bmlt  by  the  Messn 
Croeskill,  891^a  span-roofed  one  for  wintei^ 
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ing  plants  in,  S92 — varioris  kinds  of  stages  for 
them,  393— different  forms  of  plant  tables 
and  Selves  for  them,  894 — a  ridge-and-fiirrow 
roofed  one,  395— that  at  Poltalloch,  897— 
the  superiority  of  span-roofed  over  lean-to 
ones,  898. 

Qrenville,  lady,  the  garden  at  the  seat  of,  670 
— the  root-garden,  705. 

Grillet,  M,  the  fiist  fountain  at  Chatsworth 
erected  by,  686. 

Qriasell  and  Redwood,  Messrs,  the  process  of, 
for  coating  metals,  128. 

Grottoes,  the  construction  o^  706. 

Grout,  what,  in  bricklaying,  107. 

GroYefield,  the  Conservatory  and  projected 
flower-garden  at,  378,  621,  and  Plate  xziii 

Gunnersbury  house,  span-roofed  vinery  at, 
817. 

Gutters,  the  construction  of,  548 — peculiar, 
used  at  Poltdloch,  58, 116,  and  Plate  viii. 

Gutter-heating,  see  Tank-heating. 

Gypsum  as  a  cement,  565. 

Ha-ha,  employment  of,  in  the  picturesque  gar- 
den, 685. 

Hamilton,  Mr,  pine-stove  by,  336. 

Hamilton  palace,  the  mausoleum  at,  654. 

Hampton  Court  gaixien,  the  origin  of,  7 — the 
vine  at,  328— the  orangeries  at,  400. 

Hankin's  mushroom-house,  469. 

Hardy,  M.,  the  rose-garden  at  the  Luxembourg 
designed  by,  666. 

Harmony  of  colours,  on  the,  in  relation  to 
flower-gardening,  593^designs  illustrating  it, 
601,  603,  Plates  zxviL  zxviii. 

Harrison,  Mr,  on  fruit-tree  borders,  80. 

Hartl&v's  patent  rough  plate-glass,  534. 

Hay,  D.  R.,  on  taste  in  colours,  594— on  the 
combinations  of  them,  595. 

Hay,  J.,  his  arrangements  regarding  water  in 
Dalmeny  garden,  16 — example  of  kitchen 
garden  designed  by  him,  50 — employment  of 
heating  by  steam  by  him,  229 — the  peach- 
houses  of,  848. 

Haycroft*s  mode  of  tank-heating,  203. 

Hazard's  hot-air  stove,  description  of,  224. 

Headers,  what,  in  bricklaying,  106. 

Heat,  means  of  securing  in  a  moist  state,  185 — 
various  modes  of  economising  it  in  hothouses 
by  external  coverings,  551. 

Heath  garden,  laying  out,  &c.  of  the,  670. 

Heath-houses,  advantages  of  the  span-roof  for, 
402— conditions  requisite  for  them,  403 — ex- 
amples of  them,  t6.  404— that  at  Wobum 
abbey,  405. 

Heaths,  the  proper  culture  of  the,  403. 

Heating  of  gkss-houses,  preliminary  remarks  on, 
140— by  flues,  145— by  hot-water  pipes,  153 
— by  tuiks  or  gutters,  192— by  hot-air  stoves, 
213— by  steam,  228— boilers  and  pipes  for  it, 
231 — furnaces  for  it,  251— means  of  it  in 
small  town-gardens,  729. 

Heckfield  melon  pit,  the,  483. 

Hedges,  styles  of  flower-garden  into  which  ad- 
missible, 579. 

Heidelberg,  the  gardens  at,  615. 

Heideloff,  professor,  garden  seats  from  work  by, 
650. 

Henderson^  Mr,  his  system  of  heating,  192— 


mode  of  ventilation  employed  by  him,  293 — 
the  vineries  of,  309,  312— pinery  by,  334. 

Herbs,  kinds  o^  for  the  suburban  garden,  785. 

Herbaceous  plants,  garden  for  the  cultivation  of, 
669. 

Hermitages,  construction  of,  in  the  picturesque 
style,  705,  706. 

Hexagon,  laying  down  on  the  ground  of  a,  720. 

Hexagon  box-hive,  the,  530. 

Hirsel,  the  ice-house  at  the,  509. 

Hitche*s  rebated  brick  wall,  84. 

Hitt,  Mr,  form  of  garden  recommended  by,  13 
— on  garden  walls,  65 — mode  employed  by 
him  for  the  preservation  of  fruit  after  gather- 
ing, 493. 

Hives,  aee  Apiaries. 

Holland,  modes  of  heating  employed  in,  140, 
141. 

Holland  house,  the  garden  at,  576,  and  Plate 
xxiv. 

Hollow  brick  walls,  on  the  construction  of,  79 — 
heated  ones,  80 — Deams',  81— Silverlook's, 
83 — others,  ib. — those  at  Wobum  abbey,  84 
— Hitche's  patent  rebated,  t6.— another,  85. 

Hood,  Mr,  remarks  on  heating  by,  144 — experi- 
ments, Ac  by  him  on  heating,  191 — on  the 
conduction,  &c.  of  heat,  218 — method  of  set- 
ting boilers  employed  by  him,  234 — on  re- 
moving incrustations  from  boUers,  237— on 
the  quantity  of  hot-water  pipe  needed  to 
heat  a  given  surface,  239 — on  the  construo- 
tion  of  furnaces,  252 — remarks  on  ventilation 
by  him,  273 — on  the  circulation  of  hot  water, 
264  ei  teq.  pcutim, 

Hoogvorst,  the  baron  Joseph  von,  the  mushroom - 
houses  of,  470 — ^the  gardens  of,  650. 

Hoole  house,  the  flower-garden  at,  662, 663 — ^the 
rockwork  at,  702. 

Hopean  apparatus  for  cut-flowers,  the,  425. 

Hopeton  house,  the  garden  at,  47 — its  slope, 
21. 

Horizontal  hot-water  system,  the,  154. 

Horticultural  society  of  Chiswick,  fruit-room  of 
the,  493. 

Hot-air  stoves,  aee  Stoves. 

Hotbeds,  see  Pits. 

Hothouses,  comparative  absence  of,  in  southern 
Europe,  3 — the  first  introduction  of  them,  4 — 
general  principles  of  the  building  of  them,  108 
— ^want  of  improvements  in  it,  t6. — the  ridge- 
and-fiirrow  roof,  and  the  different  claimants 
to  its  invention,  109 — one  showing  the  cover- 
ing in  a  whole  garden,  110,  and  Plate  xii. — 
the  advantages  of  ridge-and-furrow  roo&,  1 14 — 
Sir  Joseph  Paxton  on  these,  ib. — ^mode  of  con- 
structing these,  115— description  of  a  range 

.  with  these,  4 1 — suspension  roofs,  1 1 4 — Loudon 
on  ridge-and-fiirrow  roofs,  116  —  a  series  of 
them,  117,  and  Plate  xiil — those  at  Bumhead, 
118 — ^the  palm-stove  at  Kew,  119,  and  Plate 
xiv. — cunolinear  ones,  and  their  construction, 
123 — examples  of  these,  124 — metallic  ones, 
their  advantages  and  disadvantages,  125 — 
Loudon  on  these,  126 — the  Gkurdeners'  Chro- 
nicle on  these,  128  —  disadvantages  of  too 
lofty  ones,  129 — the  domical  one  at  Bretton 
hall,  ib. — the  new  one  at  Trentham,  131 — the 
domical  form,  and  its  disadvantages,  ib. — the 
Anthteum,  t6. — importance  of  height  of  base 
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to  them,  131 — proper  proportions  of  them,  &a, 
132 — ^trelliaes  for  them,  184 — the  proper  angle 
of  eleyatioQ  for  them,  ib, — on  oovenng  their 
Toofe  with  a  view  to  economise  heat,  561.  See 
also  Vineries,  Pineries,  Peach-houses,  Conser- 
vatories, Qreenhouses,  &c. 

Hothouses,  furnaces  for,  we  Furnaces. 

Hothouses,  heating  of,  preliminary  remarks  on 
it,  140---by  flues,  145 — by  hot- water  pipes, 
153 — by  hot-water  tanks  or  gutters,  192--by 
hot-air  stoves,  213 — by  steam,  228 — boilera 
and  pipes  for  it,  231 — ^furnaces  for  it,  251. 

Hothouses,  ventilation  of,  tee  Ventilation. 

Hot  water,  general  remarks  on  heating  by,  185 
et  aeq. — comparison  between  it  and  steam,  191 
— cause  of  the  circulation  of  it,  263 — Tred- 
gold's  theory  of  its  circulation,  t5. — Hood  on 
it,  264 — effects  of  friction  on  it^  ib, — on  circu- 
lation above  the  level  of  the  boiler,  266 — and 
below  it,  267 — Ainger  on  it,  268 — Beman  on 
it,  269— Tomlinson  on  it,  270. 

Hot-water  pipes,  heating  by,  158 — claims  to  the 
invention,  &/o,  of  it,  t6. — Atkinson's  system, 
154 — Bacon's  system,  156  —  Rowley's,  ib, — 
construction,  &,c.  of  joints,  156  —  Fowler's 
system,  ib.  —  Weeks',  t6.  —  Perkins',  157  — 
Eckstein  and  Bushby's,  160 — Bonnemain's, 
161— Watson's,  i5.  —  Cruickshanks',  162  — 
Bogers',  165  —  Rettie's,  166  —  Sampson's, 
167--Cottam  and  Hallen's,  t5.  — Burbidge 
and  Healey*s,  168  —  Qarton  and  Jarvis', 
169  —  Stephenson's  double  cylindrical,  ib, 
—  Stephenson's  conical,  i5. —  Wood's,  ib. — 
Barchard's,  171— Walker's,  t6.—Penn's,  178— 
Coldridge's,  176— Smith's,  »6.—Neeve's,  176— 
Waldron's,  177 — Scotch  distillers'  boiler,  ifr. — 
Bailey's  boiler,  t6.  —  Cottam  and  Hallen's 
boiler,  ib. — Atkinson's  boiler,  178 — Thomson's 
boiler,  ib. — Burbidge  and  Healey's  new  boiler, 
ib.  —  Dalkeith  wrought-iron  boiler,  ib.  — 
Fowler's  boiler,  179 — Bailey's  new  boiler,  ib. 
— Williams'  boiler,  180 — Weeks'  improved 
boiler,  i6. — Kerslake's  boiler,  181 — the  Captain 
boiler,  ib. — general  remarks  on  the  subject, 
184 — radiators  for,  189— comparison  between 
this  method  and  steam,  191 — Henderson's 
method,  192 — effects  of  various  sizes  of  pipes 
on  the  circulation,  264 — prices,  &o.  of,  in  dif- 
ferent localities,  744. 

Howie,  Mr,  fountains  at  Nuthill  executed  by, 
619,  635. 

Howison,  Dr,  the  hive  of,  526. 

Huish's  hives,  524. 

Humidity,  means  of  increasing,  in  hothouses, 
248,  248. 

Hunt,  R,  on  the  colour  of  glass  best  suited  to 
hothouses,  586. 

Hurwood's  mode  of  ventilation,  280. 

Huyshe  s  system  of  tank-heating,  200. 

Hydraulic  ram,  description  of  the,  18. 

Ice,  history  of  the  economic  employment  of, 
497 — the  best  kinds  of  it,  498 — the  prepara- 
tion of  it  in  the  United  States,  ib. — the  defeo* 
tive  mode  of  preparing  it  in  Great  Britain, 
499 — the  production  of  it  by  artificial  means, 
6 1 2 — list  of  various  mixtures  for  this,  6 1 8. 

Ice-houses,  on  the  construction  o^  497— ex- 
ample of  one,  600 — another,  601 — an  orna- 


mental one,  602— the  stack  system,  i5.— the 
proper  situations  for  them,  508— Mr  Corbett 
on  Uiem,  i&. — mode  of  oonstructing  them  in 
China,  604 — ^probable  changes  which  will  en- 
sue in  the  mode  of  oonstructing  them  here, 
605^3obbett  on  them,  and  his  plan  of  oon- 
structing them,  ib. — one  from  the  Gardenen' 
Chronicle,  606— another,  607— that  at  the 
Hirsel,  609 — ^that  at  Erskine  house,  510. 

Icolmkill,  supposed  traces  of  garden  at,  7. 

Inclined  walls,  on,  with  examples  of  them,  94. 

Incrustation  in  boilers,  prevention  of,  237. 

India-rubber,  glazing  with,  541. 

Ingestrie  hall,  Remmington's  bridge  at,  682. 

Inveresk,  prevalent  winds  at,  36 

Ireland,  origin,  &c.  of  gardening  in,  8— a  kitchen 
garden  in,  46. 

Iron,  employment  of,  for  coping  walls,  72— pro- 
cesses for  preventing  the  corrosion  of,  128 — 
experiments  on  the  strength  of  it,  ib.  et  eeq.  — 
employment  of  it  in  the  construction  of  tanks 
and  cisterns,  521 — for  sashes,  54  6 — for  rafters 
and  astragals,  ib. — ^for  edgings  in  gardens,  590 
—in  the  construction  of  fountains,  632 — cast- 
ing of  vases  in  it,  642— employment  of  it  for 
statues  in  Uie  flowe^ga^den,  648 — ^prioesy  &c. 
of  it  in  different  localities,  744. 

Iron  bridges,  various  kinds  of,  679  et  seq. 

Iron  espaliers,  construction  of,  566,  657. 

Iron  flues,  construction  of,  147. 

Iron  garden  seats,  specimens  of,  660, 661,  690. 

Iron  grating,  employment  of,  for  footpaths,  561. 

Ironwork,  specifications  as  to  expense  of,  in 
different  localities,  748. 

Irregular  flower-garden,  the,  678. 

Irrigation,  importance  of,  in  gardens,  16. 

Italian  arbour,  example  of  a,  658. 

Italian  style  in  flower-^irdening,  the,  673. 

Italy,  revival  of  gardening  in,  3. 

James'  translation  of  Le  Blond's  work  on  gar- 

dening,  609. 
Jeffrey's  marine  glue,  use  of,  in  gluing,  541, 

642. 
Johns  ft  Co.,,  their  process  for  coating  iron,  128. 
Joiner-work,  specifications  as  to  expense  of,  in 

different  lootlities,  742. 
Joints,  the  construction  of,  for  hot-water  pipes, 

the  composition  for  dosing  them,  &&,  16i8 — 

various  kinds  of  them,  246. 
Jucke's  smok^oonsuming  furnace,  267. 
Justice,  Mr,  method  for  the  preservation  of 

fruit  after  gathering  employed  by,  493. 

Karnes,  lord,  improvements  in  gardeoing  intro- 
duced by,  8. 

Kashmir  hive,  the.  626. 

Kemp,  Mr,  on  rockwork,  703. 

Kendall's  hot-air  stove,  description  of,  225 — 
doable  pit,  435. 

Kensington  gardens,  the  arboretum  in,  586. 

Kent,  Mr,  cultivation  of  aquatics  by,  414. 

Kent's  mode  of  glazing,  648. 

Ker,  B.,  Esq.,  form  of  espalier  used  by,  558. 

Kerslake's  universal  flue-ooiler,  181. 

Kew,  the  palm-stove  at,  119,  and  Plata  xiv. — 
the  architectural  conservatoiy  at,  367 — grsen- 
house  at,  889  —  the  orangerr  at,  400 — the 
orchid-house  at,  408 — form  of  rafter  used  at, 
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646 — the  palmrstove  and  flower-garden  at, 
620,  and  Plate  xzz. 

Kewley,  Mr,  his  system  of  heating  by  hot- water 
pipes,  164. 

Eilikee,  conservatory  with  fruit-houses  at,  876, 
and  Plate  xx. 

Kitchen  boiler,  a,  for  hot-water  heating,  183. 

Kitchen  gardens,  tee  Qarden. 

Knight,  R.  P.,  on  harmony  of  colours,  699. 

Knight,  T.  A.,  improvements  in  hothouse-build- 
ing  introduced  by,  108 — on  the  proper  angle  of 
elevation  for  hothouses,  135 — ^improvements 
in  ventilation  introduced  by,  276 — ^the  peach- 
houses  of,  346— improvement  of  hotbeds  by, 
429— his  system  of  ventilating  them,  480 — 
his  melon  pit,  433 — on  the  preservation  of 
fruit  after  gathering,  487,  488. 

Kyanising  wood,  effects,  &c.  of,  568. 

Kyle,  the  peach-houses  of,  846. 

Ladiston,  the  orchid-house  at,  410. 

Lambton  castle  garden,  sixe  of,  12. 

Lansdowne,  the  marquis  of,  pinetum  formed  by, 
588. 

Latour,  Mr,  mode  of  ventilation  used  by,  279. 

Lauder,  Sir  Thomas  Dick,  on  geometriod  flower- 
gardens,  606  —  on  the  introduction  of  foun- 
tains into  the  flower-garden,  674 — on  wire 
and  suspension  bridges,  680 — definition  of  the 
term  picturesque  by,  693. 

Lowe's  hot-air  stove,  217. 

Lawrence's  system  of  tank-heating,  206. 

Lawrence,  Mra,  the  orchid-house  of,  405— her 
aquarium  and  orchid-house  combined,  417* 

Le  Blond  on  terraces,  598. 

Le  Notre,  the  style  of  gardening  of,  4. 

Lead,  employment  of,  for  coping  walls,  71 — 
pipes  made  of,  242— -employment  of,  for  the 
construction  of  dstems,  620. 

Leaden  laps,  various  modes  of  glazing  with,  640. 

Leaden  pipes,  prices  of,  in  different  localities, 
748. 

Leaf,  Mr,  his  mode  of  ventilation,  276. 

Lean-to  hothouses,  on,  108. 

Lean-to  roofs,  disadvantages  of,  for  greenhouses, 
886,  398. 

Legg's  hydraulic  engine,  description  of,  19. 

Light,  influence  o^  on  tiie  preservation  of  firuit, 
487. 

Lights  or  sashes,  oohstniction  o(  545. 

Lime,  prices  of,  in  different  localities,  746. 

Limekilns,  on  the  attaching  of,  to  hothouse 
furnaces,  259. 

Lindley,  professor,  on  the  circulation  of  air,  Sec, 
212--on  the  general  principles  of  ventilation, 
271 — on  the  way  in  which  it  is  generally  prac- 
tised in  relation  to  glass  houses,  272 — on  the 
indoor  culture  of  plants^  424  —on  the  preser- 
vation of  fruit  after  gathering,  491 — on  the 
causes  of  scorching  of  leaves,  &c.,  in  green- 
houses, 583. 

Lindley,  J.,  his  self-acting  regulator,  278. 

Liquid  manure,  value  of,  to  the  kitchen-garden, 
15. 

Liquid-manure  tanks,  construction,  &c.  of,  618 
— stink-traps  for  them,  ifr. — those  at  Dalkeith 
palace,  619. 

Liverpool  Chronicle,  the,  on  aquatic  plants  and 
their  culture,  412. 


Llewellyn,  Mr,  the  stove  conservatory  of,  381. 

Loddige,  Messrs,  effects  upon  plants  experienced 
from  the  kyanising  of  tunber  by,  568 — their 
arboretum,  585. 

London  and  Wise,  Messrs,  architectural  walls 
constructed  by,  98. 

London  Horticultural  Society,  experiments  with 
kyanised  wood  by  the,  668. 

Loudon,  Mr,  on  the  situation  of  gardens,  19,  20 
— example  of  a  suburban  villa  garden  from, 
22 — on  soil,  26 — on  conservative  walls,  1 05-:- 
the  ridge-and-fiuTow  roof  first  proposed  by, 
109 — on  the  advantages,  ftc.  of  ridge-and- 
fiirrow  roofs,  1 16 — on  the  advantages,  &c.,  of 
metallic  hothouses,  126,  127 — on  large  con- 
servatories, 131 — on  narrow  ones,  132 — on 
the  most  suitable  angle  of  elevation  for  hot- 
houses, 185,  136,  188,  139 — improvements  in 
heating  introduced  by  him,  148— his  chamber 
flue,  148 — on  heating  by  steam,  229 — ^im- 
provement of  hothouse  furnaces  by  him,  251 
— forms  of  peach-houses  employed  by  him, 
349 — span-roofed  one  by  him,  851 — on  the 
size  of  conservatories,  868^n  the  construc- 
tion of  ice-houses,  501 — on  the  preasure,  ftc., 
on  tanks  and  reservoirs,  516  —  his  opinion 
regarding  espaliers,  566  —  views  of,  on  the 
harmony  of  colours,  698  —  on  geometrical 
flower-gardens,  604,  608 — on  the  pipes,  &c., 
for  foimtains,  638  —  on  the  introduction  of 
vases  into  gardens,  637,  639— on  the  disposal 
of  statues  in  the  flower-garden,  649 — on  the 
use  of  circular  beds  in  the  gardenesque  style, 
663 — on  bridges,  680 — on  the  constniction  of 
artificial  cascades,  716. 

Loudon,  Mrs,  definition  of  the  pleasure-ground 
by,  579— on  the  French  flower-garden,  609 — 
on  the  formation  of  walks  in  the  gardenesque 
style,  660 — on  rockwork,  706. 

Louvre  ventilators,  glass,  298. 

Lucas's  self-acting  pump,  description  of,  19. 

Lucombe  and  Pince,  Messrs,  the  camellia-house 
of,  128. 

Lucullus,  the  gardens  of,  2. 

Lusor's  cement,  666. 

Luxembourg,  the  rose-garden  of  the,  €66. 

Lyle,  Mr,  peculiar  flue  constructed  by,  149. 

Lyon's  system  of  tank-heating,  208. 

Lyon,  Mr,  the  orchid-house  of,  410. 

Mackenzie,  Sir  George,  on  the  best  form,  &c., 
for  hothouses,  108 — embrasure-flue  proposed 
by  him,  146. 

Madcenzie  &  Mathews,  Messrs,  conservatoty  in 
connection  with  town  mansion-house  designed 
by,  872,  and  Plate  xvii. 

M'Nab,  Mr,  experiments  by,  on  the  comparative 
advantages  of  span-roofed  and  lean-to  green- 
houses in  winter,  898. 

MThail,  Mr,  form  of  garden  recommended  by, 
13 — on  soil,  26 — pit  designed  by  him,  431 — 
his  opinion  on  espaliers,  666. 

Magazine  of  Botany,  geometrical  garden  from 
the,  612. 

Maher,  Mr,  on  the  construction  of  the  fruit- 
room,  493. 

Main,  Mr,  example  of  villa  garden  from,  23. 

Major  and  Low,  Messrs,  rosarium  designed  by, 
665. 
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Malgwyn  caatle  vinery,  the,  808. 

Mallet,  Mr,  on  the  construction  of  slate  walls, 
97 — water-tank  designed  by  him,  mode  of 
constructing  it,  515. 

Mai^ginal  flower-borders,  designs  for,  681. 

Mamock,  Mr,  on  the  advantages,  &c.,  of  metallic 
hothouses,  125 — account  of  the  large  conser- 
vatory at  Bretton  hall  by  him,  129 — on  con- 
creting the  surfiEUjes  of  vine-borders,  322 — on 
the  construction  of  conservatories,  369. 

Marshall,  Mr,  on  the  proper  extent  of  the 
kitchen-garden,  12 — his  opinion  with  regard 
to  espaliers,  556. 

Marshafrs  antonica  as  a  cement,  567. 

Mason  the  poet,  employment  of  circular  flower- 
beds by,  663. 

Mason-work,  n>ecifications  as  to  the  expense  of, 
in  different  localities,  744. 

Masters,  Mr,  on  the  artificial  production  of  ice, 
512. 

Mastic  cement,  565. 

Bfaterials,  on  the  durability  of,  571. 

Mausoleums,  introduction  of,  into  the  flower- 
garden,  654. 

Mawer,  Mr,  system  of  heating  by  steam  by, 
229. 

Mearns,  Mr,  introduction  of  chambered  vine- 
borders  by,  321— pit  designed  by  him,  431. 

Measures  of  length,  &c.,  tables  of,  753. 

Medici,  family  of  the,  revival  of  gardening  in 
Italy  by  the,  3,  573. 

Meek,  Mr,  account  of  the  Polmaiae  mode  of 
heating  by,  219. 

Melon  -  houses,  tee  Cucumber  and  Melon 
houses. 

Melon  pit,  description  of  a  span-roofed,  449 — 
that  at  Trentham,  455 — Glendinning's,  ib, — 
another,  458. 

Merrifield,  Mrs,  on  the  harmony  of  colours, 
600. 

Metals,  the  expansion  of  different,  754. 

Metallic  cement,  565. 

Metallic  hothouses,  advantages  and  disadvan- 
tages of,  125. 

Metallic  paint,  564. 

Mill's  cucumber  pit,  441. 

Miller  on  the  angle  of  elevation  for  hothouses, 
185. 

Mingled  flower-garden,  the,  578. 

Minton,  Messrs,  orange-boxes  executed  by,  399 
—  employment  of  Uieir  tiles  for  footpaths  in 
conservatories,  560. 

Mitchell's  system  of  tank-heating,  201 — forcing 
pit,  444. 

Mixed  garden,  example  of  a,  45. 

Moist  heat,  advantages  of,  in  hothouses,  and 
means  of  securing  it,  185. 

Monewell  house,  the  grounds  at,  663. 

Montgomery,  Messrs,  the  sash-bar  manufebctory 
of,  548. 

Moor's  lever  ventilator,  295. 

Moorman,  Mr,  his  mode  of  preserving  fiiiit  after 
gathering,  496. 

Moore,  Mr,  mode  of  ventilation  employed  by, 
276 — mode  of  covering  glass-houses  for  the 
economising  of  heat  proposed  by,  553 — on  the 
harmony  of  colours  in  relation  to  the  flower* 
garden,  598. 

Morris,  Mr,  on  rustic  seats,  706 — on  the  intra* 


duction  of  artificial  cascudeB  into  the  piictur- 
esque  style,  716. 

Moss-houses,  on  the  construction  of,  687-^ne 
by  Mr  Toward  described,  688— that  at  Dal- 
keith palace,  711. 

Mosses,  garden  for  the  cultivation  of,  667. 

Mouldings,  objections  to,  in  rafters^  545. 

Mud  walls,  construction  of,  98. 

Mugliston's  8elf-€U!ting  ventilator,  278. 

Mulg^ve's  cement,  properties,  kc  of,  565— em- 
ployment of  it  as  a  paint,  562. 

Muller,  Dr,  on  insensible  combustion,  259. 

Munich  botanic  garden,  aquarium  at,  417. 

Munn's  patent  frame  and  bar  hive,  522. 

Mural  decorations,  varieties,  &c.  of,  646. 

Murray,  Mr,  invention  of  the  Polmaise  mode  of 
heating  by,  219. 

Muscarium,  the,  667. 

Mushet,  Mr,  vinery  constructed  by,  306,  and 
Plate  xviii 

Mushroom-houses,  various  kinds  of,  466 — the 
German,  i&.— SeUer's,  467— Hankin'a,  469— 
one  from  the  Gardeners*  Chronicle,  ib,— 
P&trick's,  {5.— Baron  d*Hoogvorst*8,  470— 
Forsyth's,  ib, 

Neeves,  Mr,  his  boiler  for  hot-water  heating, 
176 — ^his  meridian  pit,  430— his  sash-bar,  &c 
544. 

Neill,  Dr,  on  garden  soils,  27— on  shelter  to  the 
garden,  85 — opinion  regarding  espaliers  held 
by  him,  556. 

Ne&eld,  Mr,  the  garden  at  Kew  laid  out  by. 
620. 

Netherlands,  mode  of  heating  employed  in  the, 
141. 

NewbatUe  abbey,  the  flower-garden  at,  609— 
8un-dials  in  it,  645. 

Newton,  Sir  Isaac,  views  o^  regarding  ooloor, 
595. 

Niooll,  Mr,  form  of  garden  recommended  by,  13 
— on  situation,  ]9^n  soil,  26 — on  the  fonna- 
tion  of  fruit-tree  borders,  29 — on  garden  walk, 
66— on  copings  for  them,  71 — on  the  height 
proper  for  gutlen  walls,  75— on  the  arrange- 
ment, &o.  of  them,  76— on  wooden  walls,  91 
— description  of  a  hothouse  furnace  by  him, 
251 — on  ventilation,  291— his  early  vinery, 
800 — ^his  late  vineiy,  301 — ^his  pineries,  331— 
his  peach-houses,  848,  849— his  opinion  with 
regard  to  es^Mliers,  656. 

Niven,  Mr,  on  insufficient  Yentilatioiit  ISO- 
vinery  and  pinery  combined  by  him,  340 — 
pine  pit  by  him,  439. 

Noisette,  M.,  account  of  a  mode  of  ventilation 
by,  288. 

Nonesuch,  gardens,  Slc  of,  6. 

Norbiton  house,  the  garden  at,  663. 

Norw^an  portable  seat,  the,  692. 

Nuneham  (>>urtenay,  the  orangeiy  at,  402— the 
grounds  at,  663. 

Nuthill,  peach-houses  at,  851 — ^the  flower-gar- 
den at,  618,  and  Plate  xxix. — the  fonntains  at, 
685. 

Nutt*s  hives,  522. 

Nymphenberg,  the  fountain  at,  682,  686. 

Oak,  employment  of,  for  edgings  in  gaidena^ 
591. 
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Oatiands,  the  grotto  at,  706. 

Octagon,  to  construct  a»  on  the  ground,  720. 

Oldacre,  Mr,  form  of  hot-air  flue  proposed  by, 
146 — introduction  and  description  of  the  Qw- 
man  mushroom-house  by,  466. 

Orange  boxes,  examples  of,  399. 

Orange  tree,  mode  of  treatment  of  the,  in  Eng- 
land and  on  the  Continent,  401. 

Orangeries,  construction  of,  399 — ^boxes  for  the 
trees,  &c.,  ib.  400 — ^those  on  the  Continent 
and  in  England,  400 — and  treatment  of  the 
trees  in  the  two,  401 — example  of  one,  •6. — 
various  old  ones,  402 — proper  form,  ic  for 
them,  ib. 

Orchid-houses,  construction  of,  405 — that  of 
Mrs  Lawrence,  ib. — ^that  of  Mr  Rucker,  ib, — 
those  at  Dalkeith  palace,  ib, — that  at  Kew 
garden,  408  —  that  of  Messrs  Booth  at  Ham- 
burg, 409— that  of  Mr  Lyons,  410— those  of 
the  Belfast  bofcanic  garden,  41 1. 

Orchids,  increasing  taste  for,  405. 

Orontes,  the  grove  of,  1. 

Oropholite  cement,  567. 

Oval,  to  describe  an,  721. 

Oxford,  walls  at  the  botanic  garden  of,  98. 

Oxfordshire,  geometrical  flower-g^ffden  in,  622, 
and  Plate  xxxL 

Oxidation,  prevention  of,  in  hot-water  pipes, 
241. 

Painshill,  conservatory  at,  371 — grotto  at,  706. 

Painting,  specifications  as  to  the  expense  of,  in 
different  localities,  748. 

Painting  and  paints,  various  kinds  of,  &c.,  562 
— Carson's  anti-corrosion,  ib, — Todd's  patent 
protoxide,  ib. — gas  liquor,  coal  tar,  &a,  t6. — 
spirit  of  tar,  to. — Mulgrave's  cement,  ib. — 
Smith's  economical  paint,  t6. — common  anti- 
corrosion,  ib.  —  Zeno*s  anti-corrosion,  563 — 
black,  ib, — green,  ib, — white-lead,  ib.  —  new 
white,  464— graining,  f5. — spelter  or  white 
zinc,  ib, — Fleming's,  ib, — metallic,  ib. 

Palm-stove,  the  Kew,  construction  of,  119,  and 
Plate  xiv. 

Panopticon  flower-garden,  a,  575. 

Pantheon  porte-fleur,  the,  630. 

Paquet,  M.,  on  window  gardening,  with  ex- 
amples, 421. 

Parapets,  construction  of,  with  tiles,  for  gar- 
deners' houses,  480,  481— various  designs  for 
them  in  gardens,  646. 

Parker's  cement,  565. 

Parterre,  origin  of  the  term,  609. 

Parterres,  designs  for,  suited  to  the  geometrical 
style,  623  ei  9eq. — forms  of,  adapted  to  the 
picturesque,  698 — examples  of  them,  699. 

Pasley,  T.  S.,  on  hot«ir  stoves,  227. 

Patrick's  mushroom-house,  469. 

Patton,  0.,  Esq.,  his  pinetum,  587. 

Paul,  Messrs,  work  on  the  rose-garden  by,  665, 
666. 

Pavement,  employment  of,  for  the  copings  of 
walls,  70  —  mode  of  constructing  waUs  of 
it,  96 — imitation  of  tesselated,  480 — employ- 
ment of  it  for  the  construction  of  water-tanks, 
519,  521— beet  kinds,  kc  of  it  for  footpaths, 
560  —  employment  of  it  for  constructing 
edgings  in  flower-gardens, '  590 — prices  of  dif- 
ferent kinds  of,  744. 
VOL.  I. 


Paxton,  Sir  Joseph,  on  conservative  walls,  101 
— ^ridge-and-furrow  roofed  greenhouses  first 
erected  by,  109  —  on  the  ridge-and-furrow 
roof,  115,  116 — on  the  proper  angle  of  eleva- 
tion for  hothouses,  135— on  Cruickshanks' 
mode  of  heating,  164 — the  laige  conservatory 
at  Chatsworth  built  by  him,  374 — ridge-and- 
furrow  gpreenhouse  at  Chatsworth  erected  by 
him,  895 — on  ridge-and-furrow  roofed  pits 
and  their  construction,  457  —  melon-house 
designed  by  him,  462 — the  form  of  sash-bar 
used  by  him,  544,  547 — and  of  gutter,  549— 
on  the  geometricid  flower-garden,  with  ex- 
amples, 611 — rockwork  at  Chatsworth  con- 
structed by  him,  701. 

Peach-houses,  the  construction  of,  346  —  the 
ordinary  form,  t6.  —  the  Dutch,  347 — the 
Danish,  ib. — ^the  Scotch,  348 — ^Atkinson's,  ib. 
Nicol's,  349 — Loudon's,  ib, — the  Dalkeith,  «6. 
— the  (NuthiU,  851 — a  span-roofed  one,  ib. 
— Crosskill's,  352  —  Fleming's  at  Trentham, 
858. 

Pearson,  Mr,  on  the  preservation  of  ice  in 
stacks,  502. 

Pedestals  for  the  flower-garden,  on,  650. 

Pellatt,  Mr,  introduction  of  corroboranted  glass 
by,  537. 

Pelvilain's  pine  pits,  description  of,  448. 

Penn's  system  of  hot- water  heating,  173. 

Pentagon,  to  construct  a,  720. 

Perceval,  Mr,  on  the  angle  of  elevation  for  hot- 
houses, 188. 

Perkins'  coil  system  of  hot-water  heating,  iden- 
tity of  the  Roman  dracona  with,  158 — de- 
scription of  it,  157  et  seq. 

Perspiration  of  plants,  the,  278. 

Peterhoff  fountain,  height  of  the,  686. 

Petworth  gardens,  size  of,  12. 

Pictorial-gardenesque  style  in  flower-garden- 
ing, the,  573,  577. 

Picturesque,  definition  of  the  term,  698. 

Picturesque  flower-garden,  general  arrangement 
of  the,  693— divisions  of  it,  ib. — definition  of 
its  name,  tfr.— example  of  it,  694 — ^partial  ad- 
mission of  the  architectural  style  along  with 
it,  695 — the  rough  and  trivial  varieties  of  it, 
696 — the  arrangement,  direction,  &c.  of  the 
walks  in  it,  ib, — general  character  of  the 
ground  required  in  it,  697 — character  of  the 
trees,  shrubs,  &c.,  and  style  of  planting 
suited  to  it,  698— example  of  the  refined 
style  of  it,  ib.,  and  Plate  xxxiii — on  the  intro- 
duction of  artificial  decorations  into  it,  698 — 
style  of  house  which  it  suits,  699 — ^various 
examples  of  it,  i5. — ^the  construction,  &c  of 
rockwork  in  it,  701  —  hermitages,  arbours, 
moss-houses  and  seats,  705 — bridges  adapted 
to  it,  713  —  the  employment,  &c.  of  rills, 
rivulets,  and  cascades  in  connection  with  it, 
715 — rustic  fences  suited  to  it,  717. 

Picturesque  style  of  flower-gardening,  definition 
of  the,  and  subdivisions  of  it,  573 — style  of 
planting  suited  to  it,  581. 
Piered  walla,  construction  of,  93. 
Pillans'  hive,  529. 

Pine  apple,  first  fruiting  of  the,  in  Great  Bri- 
tain, 7> 
Hne  or  melon  pit,  a,  458. 
Pine  pits,  tee  Pits. 
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Pineries,  constraction  of,  SSO—Speechly's  form, 
331  —  Nicol's,  ib.  —  Atkinson's,  ib,  —  Bums , 
333— Henderson's,  384— the  Bicton,  335— 
Hamilton's,  836  — the  Dalkeith,  337  — the 
Bamford  hall,  340 — Nivens'  combined  with  a 
vinery,  ib. — a  span-roofed  one,  843 — Flem- 
ing's, at  Trentham,  344— the  PoltaUoch,  345. 

Pinetum,  formation  and  general  arrangement  of 
the,  587— that  at  Bowood,  588. 

Pipes,  size,  arrangement,  &o,  of,  for  fountains, 
633. 

Pipes,  hot-water,  proportion  between  them  and 
the  boiler,  232 — their  proper  arrangement, 
size,  &C.,  233 — modes  of  protecting  them  when 
carried  to  great  distances,  ib. — form  best 
suited  to  them,  234— quantity  required  to 
heat  certain  surfaces,  288 — tables  of  this,  240 
— best  material  for  them,  241— means  of  pre- 
venting oxidation  in  them  when  of  iron,  t6. 
— earthenware  ones,  242 — various  forms  of 
stopcocks  for  them,  244 — different  kinds  of 
connecting  joints  for  them,  246— composition 
for  joining  them,  t5.— with  troughs  attached 
to  them,  249 — glass  and  enamelled  ones,  16. 
— prices  of  iron  ones,  in  different  localities, 
743 — of  leaden  ones,  748— of  fireclay  ones, 
751. 

Pishobury,  apiary  at,  530. 

Pits,  on  covering  the  roofs  of,  to  economise 
heat,  465 — ^plan  for  ventilating  them,  551. 

Pits  and  frames,  various  kinds  of— those  heated 
by  fermentation,  429— by  hot-water  pipes, 
flues,  &C.,  438 — cucumber  and  melon  houses, 
459  —  mushroom-houses,  466  —  conservative 
pits,  471. 

Pits  heated  by  fermentation,  general  remarks 
on,  429— KnighVs,  480— Neeves',  t6.— the 
revolving,  ib. — ^the  German  hotbed,  ib. — the 
Alderstone,  481 — M'Phail's,  ib. — Meams*,  t6. 
— the  arched,  432 — Baldwin's  pine,  ib. — the 
Edmonstone,  433 — Knight's  melon,  ib. — the 
Heckfield  melon,  ib. — Atkinson's  early  foi> 
cing^  484 — Atkinson's  late  forcing,  ib. — Atkin- 
son's melon,  ib.  —  Thompson's,  435  —  Ken- 
dall's, ib. — Watson's  cucumber,  t6. — Glendin- 
ning's  pine,  436— Forsyth's  early  forcing,  t6. 
— Atkinson's  succession  pine,  437 — Cooper's, 
for  grapes,  ib. 

Pits  heated  by  smoke  flues,  hot  water,  &c., 
remarks  on,  438 — the  Valley  field,  ib. — one 
for  plants,  439 — Niven's  pine  one,  ib. — Glen- 
dinning's  melon,  t6. — Qlendinning's  fruiting 
pine,  440 — the  Worsley,  ib. — Weeks  and 
Day's,  for  hot-water  bottom  heat,  441— Mill's 
cucumber,  t6. — Reid's  propagating^  ib. — Ro- 
gers', 442 — Glendinning^s,  heated  on  Corbett's 
system,  444 — Mitchell's  forcing,  ib. — the  Dal- 
keith propagating,  ib. — the  Dalkeith  bulb,  447 
— the  DflJkeith  cucumber,  ib. — the  Dalkeith 
nursing  pine,  i6.— the  Dalkeith  succession 
pine,  448 — Pelvilain's  pine,  ib. — Atkinson's 
succession  pine,  with  hot  water  and  dung 
linings  combined,  449 — a  melon  or  cucumber 
one,  t6.— a  tank-heated  one,  450 — a  span- 
roofed  one,  451 — Fortune's  plant  one,  462 — 
Dawson's  cucumber,  458 — German,  for  forcing 
French  beans,  &c.,  ib. — another  for  the  same 
purpose,  454---one  for  forcing  strawberries, 
f6.— one  for  forcing  asparagus,  ib. — improved 


asparagus  one,  ib. — ^Tieniham  melon  and  pine 
one,  455 — Qlendinning's  melon  od»,  tb.— 
plant  ones  at  Frogmore,  456 — ^ridge«iui- 
furrow  roofed  ones,  457 — pine  or  melon  ome, 
458. 

Pits,  conservative,  different  kinds  of^  471— witii 
solid  walls,  t6.— with  hollow  walls,  ib. — with 
bottom  ventilation,  472— a  span-roofed  cold 
one,  ib. — a  cold  one  for  preserving  vegetables 
during  winter,  478 — a  span-roofed  vegetable 
one,  {5. 

Pitmaston^  mode  of  ventilation  employed  at, 
298. 

Plan,  importance  of,  in  forming  a  garden,  1 1. 

Plants,  importance  of  aSration  to,  272 — method, 
&c.,  of  their  perspiration,  278 — the  growing 
and  arrangement  of  them  in  conservatories, 
862,  380 — kinds  of^  suitable  for  growing  in 
vases,  640. 

Plant  cases,  house,  examples  of,  423. 

Plant-houses,  erection.  See.  of — conservatories, 
860  —  greenhouses,  885  —  orangeries^  899  — 
heath-houses,  402  —  orchid-houses,  405  — 
aquariums,  412 — window  gardening,  420. 

Plant  pit.  Fortune's,  452 — the  Frogmore  one^ 
456. 

Plant  stage,  peculiar,  for  greenhouses,  393. 

Plant  tables  for  greenhouses,  forms  for,  394. 

Planting  to  produce  effect,  remarks  on,  and  the 
styles  suited  to  each  style  of  flower  garden, 
580— style  of  it  suited  to  the  ganleneBque 
garden,  657 — and  to  the  picturesque,  698. 

Plastering,  specifications  of  expense  of,  in  dif- 
ferent localities,  743. 

Plate  glass,  employment  of,  for  hothouses,  537. 

PUtt,  Sir  H.,  suggestion  by,  regarding  heating, 
153,  228. 

Pleasure-ground,  the,  as  distinguished  from  the 
flower-burden,  579. 

Pliny,  the  gazden  of,  2. 

Plumberwork,  spedficaiionB  of  expense  of,  in 
different  localities,  748. 

Plums,  forcing  of^  and  houses  for  it»  356. 

Polish  bee-hive,  Uie,  525 — improved  one«  527— 
variety  of  it,  528. 

Polmaiae  hotHdr  stove,  the,  219  et  mq. 

PoltaUoch,  average  fall  of  rain  at,  and  quality  of 
the  soil,  27 — entrance  to  the  garden  at,  34 — 
description  of  the  garden,  51,  and  Plate  vi— 
peculiar  gutter  used  in  the  hothoasee,  116, 
and  Plate  viii. — stopcocks  for  hot-water  pipes 
used  at,  244— pineries  at,  845 — the  green- 
house at,  397 — cucumber  and  melon-housei 
at,  461. 

Polyproeopic  houses,  ventilation  of,  288. 

Ponds,  objections  to,  in  gaidens,  15. 

Pope,  the  garden  of^  at  Twidcenham,  8. 

Porte-fleurs,  designs  for,  630. 

Portland  cement,  566. 

Pressure,  amount  o^  on  boilen,  265. 

Preston  hall,  the  arboretum  at,  586. 

Price,  Sir  Uvedale,  on  geometrioid  ilowe^ga^ 
dens,  &c.,  605,  607~K>n  fountains,  681, 637— 
on  the  introduction  of  vases  into  gardem,  641 
—  on  the  introduction  of  artifidal  decoration 
into  the  flower-garden,  647  —  on  wooden 
bridges,  680 — on  the  meaning  of  the  tens 
picturesque,  698— on  the  pictoreaqne  style 
of  gardening,  ib.  695. 
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Primary  coloun,  wliat»  596. 

Pugin,  Mr,  orange  box  designed  by,  399. 

Pulhazn,  Mr  J.,  vaae  in  terra-ootta  by,  644. 

Pulteau's  hive,  525. 

Putty,  different  kinds  of,  used  in  glazing,  544. 

Pozzolano  earth  cement,  565. 

QuarrieB,  a  kind  of  paving  tiles,  561. 
Quarterly  Review,  tiie,  on  the  different  styles  of 
flower-gardening,  700. 

Radiation,  diflfusion  of  heat  by,  191,  212. 

Rafters,  the  construction  of,  545 — ^form  of  them 
used  at  Kew,  ib. — objections  to  mouldings  in 
them,  ib, — one  without  these,  546 — the  cast- 
iron  ones  used  at  Wobum  abbey,  ib, — one 
without  projecting  styles,  t5. — those  used  in 
Dalkeith  gardens  for  pits,  ib,  547— a  wooden 
one  with  double  groove,  547 — wooden  ones, 
ib, — copper  ones,  ib. 

Rain,  average  jBeJI  of,  and  its  values,  514,  755. 

Rain  water,  advantages  to  the  gadtlen  of  the 
collection  of,  and  provision  for  collecting  it  at 
Dalkeith  gardens,  14. 

Ransoms  and  Parsons,  the  patent  stone  of,  647. 

Read,  Mr,  his  mode  of  glazing,  539. 

Rectangular  mode  of  glazing,  the,  540. 

Redleaf,  tlie  garden  at,  663. 

Reed  walls,  construction  of,  100. 

Refined  picturesque  style  in  flower-gardening, 
definition,  Ac  of  the,  578,  577 — example  of 
it,  698,  and  Plate  xxxiii. 

Regency  cottage,  conservatoir  at  the,  371. 

Rent's  Park,  ventilation  of  the  Botanical  So- 
ciety's conservatory  in  the,  292— construc- 
tion, Ac.  of  the  conservatory,  368 — suspen- 
sion bridges  in  the,  680. 

Registers,  introduction  of,  into  furnaces,  251. 

Reid*s  propagating  pit,  441. 

Reid*s  ventilating  chimney,  279. 

Remmiagton's  bridge,  description,  &c.  of,  682. 

Rendle,  Mr,  introduction  of  tank-heating  by, 
192— his  system  of  it,  198, 196, 198. 

Repton,  Mr,  on  harmony  of  colours,  595. 

R^rve  flower-garden,  the,  595. 

Respiration  of  plants,  the,  272. 

Rettie,  Mr,  his  system  of  heating,  166. 

Revolving  frame,  the,  430. 

Revolving  hives,  528. 

Rhomboidal  mode  of  glazing,  the,  540. 

Ridge-and-furrow  roof,  introduction  of  the,  and 
the  different  claimants  to  the  invention  of  it, 
109 — example  of  a  greenhouse  with  it,  395 — 
application  of  it  to  pits,  with  examples,  457. 

Ridge-and-fiirrow  roofs,  the  construction  of,  115 
— ^the  ventilation  of  houses' with  them,  288 — 
application  of  the  suspension  principle  to 
them,  382. 

Rills,  treatment  of,  in  the  picturesque  style,  715. 

Rishton's  registered  sash,  543. 

Ritterbandt,  Dr,  his  process  for  preventing  in- 
crustation in  boilers,  287. 

Rivert^  improved  Amott's  stove,  215 — and  its 
application  to  small  town-gardens,  729 — his 
OTchfljd-houses,  730. 

Roberts'  hollow-brick  walls,  86. 

Rock  plants,  stands  for,  658. 

Rockwork,  construction  of,  701 — that  at  the 
Ck)loeseum,  Regent's  Pkurk,  ib, — that  at  Blen- 


heim, t6. — ^that  at  Sion  house,  t5.— Mr  Skir- 
ving's,  ib, — that  at  Chatswortii,  «&.— that  of 
Lady  Broughton  at  Hoole  house,  702 — an- 
other example  of  it,  ib, — general  remarks  on 
it,  703  et  teq, 

Rogers,  Mr,  on  fruit-tree  borders,  29,  80 — on 
the  height  of  garden  walls,  76 — his  system  of 
heating  by  hot-water  pipes,  165 — on  the 
securing  of  moist  heat,  185 — general  remarks 
by  him  on  heating  by  hot  water,  186 — on 
combustion  and  management  of  fuel,  260 — 
pit  designed  by  him,  442 — his  opinion  with 
regard  to  espaliers,  556. 

Rollo,  lady,  the  arboretum  of,  586. 

Romans,  state  of  gardening  and  gardens  among 
the,  2— glass  houses  known  among  them,  153 
— mode  of  heating  by  hot  water  practised 
among  them,  ib. — ^use  of  ice  among  them,  497. 

Roman  cement,  employment  of,  for  construct- 
ing the  copings  of  garden  walls,  71 — ^varieties, 
&G.  of  it,  565,  566. 

R00&,  curvilinear,  construction  o^  128. 

R00&,  suspension,  proposed,  114. 

Rootwork,  construction  of,  705. 

Rosarium,  formation  of  the,  664 — examples  of 
it,  622,  665  et  teq. 

Rose  garden,  the,  »ee  Rosarium. 

Rough  picturesque  style  in  flower-gardening, 
the,  573, 577. 

Rous,  M.  do,  fountains  at  Nuthill  garden  de- 
signed by,  619,  635. 

Rojal  Botanical  Society,  conservatory  of  the, 
at  the  Regent's  Park,  368. 

Rucker,  Mr,  the  orchid-house  of,  406. 

Rumford,  count,  improvements  in  the  mode  of 
heating  introduced  by,  148 — on  hot-air  stoves, 
226 — ^improvements  in  furnaces  by,  251. 

Running  bond,  what,  in  bricklaying,  107. 

Russell's  patent  glass  tile,  537. 

Russia,  history  of  gardening  in,  5 — mode  of 
heating  in,  141. 

Rustic  architecture,  designs  for,  713. 

Rustic  basketwork,  employment  of,  in  the  gar- 
denesque  style,  676  et  teq. 

Rustic  bridges,  examples  of,  for  the  gardenesque 
style,  6Sl  et  $eq, — examples  suited  to  the  pic- 
turesque style,  713. 

Rustic  fences,  styles  of  garden  into  which  ad- 
missible, 579 — kinds  of,  suited  to  the  pictur- 
esque style,  717. 

Rustic  vase,  example  of  a,  675. 

Rustic  work,  general  remarks  on,  708,  713. 

Saddle  jomt,  the,  for  hot-water  pipee,  246,  247. 

St  Cloud,  height  of  fountain  at,  636. 

St  Mary's  chapel,  mode  of  heating,  144. 

Salt,  the  mixing  of,  with  ice,  497. 

Sampson's  system  of  heating  by  hot  water,  167. 

Sand,  prices  of,  in  different  looslitiee,  746. 

Sanders,  Mr,  vinery  by,  813. 

Sashes,  the  construction  of,  545. 

Sash-bar,  reversing  the  position  of,in  glazing,  543. 

Sash-bar  cutting  machine,  the,  548,  549. 

Saul,  Mr,  mode  of  cleaning  flues  employed  by, 
150 — ^vinery  by  him,  811 — his  mode  of  glaz- 
ing, 540 — his  sash-bar,  545. 

Schoenbrunn,  the  hothouses  of,  5. 

Sckell,  aquarium  designed  by,  417. 

Scorching,  causes  of,  in  hothouses,  533. 
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Scoria  walls,  constnictioD  of,  99. 

Scotch  distillers'  boiler,  the,  177. 

Scotland,  history  of  gardening  in,  7 — origin  of 
glass  houses  in,  9 — form  of  peach-house  used 
in,  848— inferiority  of  the  bricks  made  in, 
571— specifications  regarding  the  prices,  &c. 
of  brickwork  in,  738  et  aeq.—of  slates  and 
slating,  741— of  plastering,  742 — of  carpen- 
ter-work, ib, — of  ironwork,  743 — of  cements, 
744 — of  mason-work,  ib,  746 — of  lime  and 
sand,  746— of  glass  and  glazing,  747— of  paint- 
ing, 748 — of  plumber-work,  t6.— of  wire-work, 
749. 

Scott,  Mr,  on  the  proportion  of  pipe  requisite  for 
heating,  241. 

Screen  walls,  construction  of,  101. 

Sculpturesque  style  in  flower-gardening,  the, 
573. 

Seats,  kinds  of,  adapted  to  the  geometrical 
flower-garden,  650 — ^kinds  of,  for  the  garden- 
esque  garden,  690  et  teq. — and  for  the  pictur- 
esque, 706,  708. 

Secondary  colours,  what,  595. 

Self-acting  ventilators,  various  kinds  of,  277. 

Sellers*  mushroom-house,  467. 

Sepulchral  structures,  introduction  of,  into  the 
flower-garden,  654. 

Serpentine  walls,  construction  of,  100. 

Seyssel's  asphalt,  566. 

Shadows,  rules  for  calculating  the  length  of,  724. 

Shearer,  Mr,  gardener  at  Tester  house,  19 — 
chambered  fruit-tree  borders  constructed  by, 
there,  31 — vinery  by,  328. 

Sheet  glass,  various  qualities  and  prices  of,  532 
— mode  in  which  manufactured,  and  imper- 
fections to  which  liable,  538. 

Shelter,  importance  of,  and  how  to  provide  it,  84. 

Shelves,  greenhouse,  construction  of,  894. 

Sheringham's  ventilator,  295. 

Sherwood,  Mr,  on  tank-heating,  196. 

Shield  mode  of  glazing,  the,  540. 

Shiells,  Mr,  account  of  flued  walls  by,  87. 

Shrewsbury,  the  earl  of,  conservatory  at  the 
residence  of,  366. 

Shrubs,  kinds,  &a  of,  suited  to  the  gardenesque 
garden,  and  mode  of  disposing  them  in  it,  657 
— kinds  suited  to  the  picturesque  garden,  ftc., 
698 — ^to  the  town  garden,  731 — ^to  the  small 
suburban  garden,  735  et  seq. 

Silverlock's  hollow-brick  wall,  83. 

Sion  house,  insufficient  ventilation  of  the  large 
conservatory  at,  130— description  of  the  con- 
servatory, 868,  and  Plate  xvi. — ^results  expe- 
rienced with  kyanised  timber  at,  568 — stric- 
tures on  the  rockwork  at,  701. 

Situation,  importance  of,  as  regards  the  kitchen 
garden,  19 — evils  of  a  low  one,  20 — to  be  pre- 
ferred to  soil,  t&.— direction  and  slope  of  it, 
21. 

Skirving,  Mr,  rockwork  formed  by,  701. 

Slate,  employment  of,  for  constructing  the  cop- 
ings of  garden  walls,  71 — construction  of  walls 
of  it,  96,  97 — employment  of  it  for  the  con- 
struction of  water  dstems,  521 — durability, 
&0.  of  the  different  kinds  of,  572 — employ- 
ment of  it  for  border  edgings  in  gardens,  590, 
621 — and  for  coping,  terraces,  &c.,  647. 

Slates  and  slating,  considerations  as  to  the  ex- 
pense of,  in  different  localities,  741. 


Slate  plant-boxes,  prices  of,  742. 

Sluices  for  tank  heatings  constmotion  of;  195. 

Smith,  A.,  Esq.,  hothouse  built  by,  128. 

Smith,  C.  H.,  hot-water  apparatus  invented  by, 
175. 

Smith,  Mr,  tank  heating  first  used  by,  192. 

Smith,  Mr,  mode  employed  by,  for  the  preeenrA- 
tion  of  fruit  after  gathering,  493. 

Smith,  Mr,  ice-house  at  the  Hizsel  ooostnietad 
by,  509. 

Smith,  Mr,  of  Snelston  hall,  geometrical  flower- 
garden  designed  by,  612. 

Smith's  economical  paint,  562. 

Smoke,  importance  of  the  oonsnmptioii  d,  143 
— causes  of  the  production  of  it  in  fbxnaoes, 
258— its  effects  on  vegetation,  269— loss  of 
fuel  by  ity  ib. 

Smoke-consuming  fumaoefl^  on,  254. 

Smoke  flues,  Me  Fluea. 

Snow,  Mr,  his  mode  of  ghudng  without  overiaps, 
538. 

Soil,  importance  of,  to  the  garden,  25 — ^nomen- 
clatures of  the  different  £nd8  of  it,  26 — ^the 
formation  of  artificial,  ib. — the  ameliomtion  of 
bad,  27— proper  depl^  &c  of  it»  ib, 

Solomon,  the  gardens  of,  1. 

Spain,  plant-houses,  &c.  in,  3. 

Span  roof,  advantages  of  the,  for  the  heath- 
house,  402 — comparison  between  it  and  the 
lean-to  for  the  greenhouse,  885,  S98.. 

Span-roofed  cold  pit,  a.  472. 

Span-roofed  conservative  pit^  a,  478. 

Span-roofed  espalier,  a,  558. 

Span-roofed  hothouses,  remarks  on^  108 — ^renti- 
lation  of  theni,  289,  291. 

Span-roofed  peach-houses,  oonsbudion  of,  351. 

Span-roofed  pineries,  construction  of,  843. 

Span-roofed  pit,  a,  heated  by  hot  water,  451. 

Span-roofed  vegetable  pit,  a,  473. 

Span-roofed  vineries,  construction  of,  317. 

Specific  gravities,  tables  of,  755. 

Speechly,  Mr,  the  early  vinery  of,  300 — ^his 
pineries,  831— his  peach-houses,  346. 

Speltre  paint,  564. 

Spencer,  Mr,  the  glass  walls  of,  90 — aoooont  of 
the  mode  of  aerating  a  vinery  by,  823 — his 
mode  of  glazing,  541— account  of  the  pinetom 
at  Bowood  by,  588. 

Spigot-and-fiiucet  joint  for  hot-water  mpes,  the, 
246,  247. 

Spirit  of  tar,  employment  of,  for  painting,  562L 

Square  fret-wall,  the,  99. 

Stafford's  vineiy  for  pot  culture,  812. 

Stages,  arrangement  of,  in  Uie  greenhouse,  886, 
389,  393. 

Stark,  Mr,  cultivation  of  ferns  by,  667. 

Statues,  on  the  introduction  of,  into  the  flower- 
garden,  648— their  formation  of  iron,  ib.— 
various  materials  in  which  made,  649. 

Steam,  comparison  between  heating  by,  and  hot 
water,  191— on  heating  by,  228— the  histoiy 

^  of  it,  ib. — Loudon  on  it,  229 — its  diaulTan- 
tages,  ib. — method  of  it^  280 — employment 
of  it  for  increasing  humidity  in  hothouses, 
243. 

Stephenson's  double  cylindrical  boiler,  169— his 
conical  boiler,  170. 

Stevenson,  Mr,  form  of  flue  propooed  by,  146— 
his  method  of  ghudng,  589. 
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Stewart's  pit,  oonstraotion  of,  438. 
Stewart,  Mr,  of  Valleyfield,  his  pits  for  preserv- 
ing Tegetables,  473. 
Stewart,  Mr,  mode  employed  by,  for  the  preser- 
vation of  fruit  after  gathering,  493. 
Stink  traps,  construction  of,  for  liquid-numure 

tanks,  518. 
Stoke  park,  the  gardens  at,  650. 
Stoke  place,  mushroom-houses  at,  469— rustic 

rase  from,  675. 
Stoke-holes,  importance  of  the  drainage  of,  262. 
Stone,  on,  as  a  material  for  walls,  68 — durability 
of  different  kinds  of  it,  572 — employment  of 
it  for  garden  seats,  651 — ^prices,  &c.  of  differ^ 
ent  kinds  of,  74i  ttaeq. 
Stone  walls,  comparative  durability  of,  672 — 

hollow,  82. 
Stopcocks,  kinds  of,  for  tank-heating,  195 — con- 
struction of,  for  hot-water  pipes,  244. 
Storoh,  description  of  the  Taurida  winter  garden 

by,  5. 
Stoves,  hot-air,  heating  by,  213 — objections  to 
it,  t6.  —  Rivers'  improved  Arnott's,  215  — 
Allen's  Archimedean,  216— White's,  ib, — 
Lawe's,  217 — one  from  Dr  Ure's  Dictionary, 
218,  219 — ^the  Polmaise  system,* 21 9— Bur- 
bidge   and  Healy's,  223  —  Hazard's^  224  — 
Kendall's,   225 — general   remarks   on  them, 
226  €t  teq, 
Stratton  park,  the  orangery  at,  400. 
Strawberries,  pit  for  forcing,  453 — another,  454. 
Stretchers,  what,  in  bricklaying,  106. 
Strutt,  Mr,  his  mode  of  heating,  215. 
Stuart  style  of  flower-gardening,  the,  576. 
Studs,  kinds  of,  for  wall  trellises,  74 — perma- 
nent, for  garden  walls,  106. 
Styles,  classification  o^  in  laying  out  the  flower- 
garden,  578. 
Suburban  villa  garden,  example  of  a,  22,  and 
Plates  L  ii  —  another,  23,  and  Plate  iii. — 
another,  24. 
Suburban  villa  gardens,  small,  laying  out,  &c. 
of,  733— fruit  trees  for  them,  734— herbs,  785 
— ^trees,  ib, — deciduous  shrubs,  «5.— evergreen 
shrubs,  t6.— conifersa,  786 — ^hardy  herbaceous 
plants,  ib. 
Sulphate  of  copper,  employment  ot,  for  pre- 
serving timber,  569. 
Summer-houses,  designs  for,  710 — remarks  on, 

712. 
Sunderland- Wick,  vinery  at,  305 — greenhouse  at, 

891. 
Sun-dials,  introduction  of,  into  the  geometrical 
flower-garden,    645  —  those    at    Newbattle 
abbey,  &a,  ib, — another,  t6. 
Sunk  walks,  formation  of,  684. 
Sunk  walls,  construction  of,  94. 
Suspension  bridges,  various  kinds  of,  679  et  $eq. 
Suspension  principle,  proposed  application  of 

the,  to  the  roo&  of  conservatories,  114,  382. 
Swinton  park,  the  conservatory  at,  871. 
Switzer,  Mr,  on  garden  walls,  65— on  the  pro- 
portions, &C.  of  the  parterre,  609. 
Sylvester^s  fomaoe-doors,  262. 
Syphon  q^stem  of  hot-water  pipes,  the,  155. 

Tan,  pipes  heated  by,  ue  Pits  heated  by  fermen- 
tation. 
Tank,  melon  pit  heated  by,  450. 


Tank-heating,  origin,   kc  of,    1 92  —  Handle's 
system  of  it,  193 — Cameron  s  system,  194 — 
Weeks',  ifr.— the  Hon.  Robert  Olive's,  t5.— 
Bailey's,  t6i — Green's,  ib. — that  used  at  Dal- 
keith palace,  195 — stopcocks  and  sluices  for 
it,  ib, — ^Rendle's  improved  system  of  it,  196, 
198— on  the  use  of  a  large  or  a  small  body 
of  water  in  it,  196 — materials  for  the  tanks, 
197 — Corbett's  system,   199 — Huyshe's  sys- 
tem, 200— dive's  improved,  201— Mitchell's, 
ib, — Qlendinning's,  202— Fleming's,  ib, — Hay- 
croft's,  203 — one  from  the  Gardeners'  Jour- 
nal, 204  —  Toy's,  205  —  Lawrence's,  206— 
Tinker's,  207  — Lyon's,  208— Baker's,  209— 
general  remarks  on  it,  210  —  Burbidge  and 
Healy's  system,  211 — Fenn's,  ib, —  Dr  Lind- 
ley  on  it,  212. 
Tanks,  specifications  as  to  prices  of,  752. 
Tanks,  (»st-iron,  for  heating,  211. 
Tanks  and  cisterns  for  water,  construction  of, 
513  —  filtering  tanks,  with  examples,  ib, — 
another,  515 — ^Mallet's,  ib. — calculation  of  the 
pressure,  &o.  on  them,  516 — amount  of  fric- 
tion, kc,  in  the  conducting  pipes,  517 — con- 
struction of  liqiud-manure  ones  and  traps 
for  them,  6\B  et  uq. — common   rain-water 
ones,  520— cast  and  wrought  iron  ones,  521 
— ^brick  ones,  t6. — air  and  vermin  traps  for 
them,  522. 
Terras  cement,  565. 

Taurida  palace,  the  winter  garden  of  the,  5. 
Taylor's  improved  collateral  ventilating  hive, 

523. 
Taymouth,  entrance  to  gardens  at,  32. 
Teddington  grove,  the  garden  at,  663. 
Tedworth  park,  hothouse  at,  128 — vinery  at, 

813. 
Temperature,  the  proper,  for  the  preservation 

of  fruit,  487. 
Temple,  Sir  William,  on  the  proportions  of  the 

parterre,  609. 
Temples,  introduction  of,  into  the  geometrical 

flower^;arden,  651. 
Tension  and  suspension  bridge,  a,  681. 
Terra-cotta,  vases  in,  643. 
Terrace  gardens,  what,  611. 
Terrace  walk,  the,  695. 

Terraces,  laying  out  of  gardens  in,  21 — con- 
struction of  them  in  flower-gardens,  593 — 
various  kinds  of  them,  «&. — construction  of 
them  in  the  gardenesque  style  of  flower- 
garden,  655. 
Terraced  walls,  on,  95. 
Terracing  the  ground  in  flowergardening,  on, 

593. 
Tertiary  colours,  what,  596. 
Tesselated  pavement,  imitation  of,  with  com- 
mon bricks,  480. 
Thatch,  employment  of,  for  coping  walls,  71. 
Thimble  joint  for  hot-water  pipes,  the,  246, 247. 
Thomas,  Mr,  the  Acis  and  Galatea  fountain  by, 

634. 
Thompson,  Mr,  mode  of  -ventilation  employed 
by,  293— on  the  preservation  of  fruit  and  the 
construction  of  fhiit-rooms,  487. 
Thompson's  pit,  485. 
Thomson's  boiler,  178. 

Thorsby  hall,  experiments  at,  on  kyanising  tim- 
ber, 568. 
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Tiles,  rarious  kinds  of,  57*2 — employmeut  of, 
for  edgings  in  gardens,  590. 

Timber,  on  the  preservation  of,  as  used  in  hot- 
house-building, 567 — ^the  causes  of  its  decay, 
ib. — ^means  for  the  prevention  of  decay  in  it, 
kyanising  and  its  defects,  568  —  Bumettising, 
569 — ^preparing  it  with  sulphate  of  copper, 
i6.— Bethell's  preparation,  570  —  Boucherie's 
method,  i6. — Boyd  and  Miller's  antisoeptic 
paint,  &. — Qemini's  method,  571 — variooB 
qualities  of  it,  and  their  comparative  values, 
&.  —  prices  and  qualities  of  it  in  different 
localities,  742. 

Tinker's  system  of  tank-heating,  207. 

Todd,  Mr,  aquarium  constructed  at  White 
Knights  by,  417. 

Todd's  patent  protoxide  paint,  562. 

Tomlinson,  Mr,  on  tank-heating,  212 — on  the 
conduction  and  radiation  of  heat,  213— on 
the  joints  of  hot-water  pipes,  248 — on  the 
causes,  &c.  of  the  circulation  of  hot  water,  270. 

Tensile  style  in  flowei>gardening,  the,  573,  574^ 
611. 

Tottenham  park  gardens,  size  of,  12 — ^pinery  at, 
833— the  orangery  at,  400. 

Toward,  Mr,  designs  laid  out  at  Bagshot  park 
by,  629 — ^account  of  moss-house  constructed 
by,  688. 

Towers,  Mr,  on  shelter,  35. 

Town  gardens,  employment  of  vases  for  culture 
in,  639 — laying  out  of  them,  725 — disadvan- 
tages of  laying  them  down  on  grass,  726 — 
forms  of  parterres,  &c.  for  them,  ib, — ^filling 
them  with  plants  in  a  portable  state,  727 — 
proposed  covering  them  over  with  glass,  ib. 
— covered  verandahs  for  them,  728 — means 
of  providing  artificial  heat  in  them,  729 — 
plants  and  flowers  suitable  for  them,  731. 

Toy's  system  of  tank-heating,  205. 

Trainers  for  climbiug  plants,  686. 

Tredgold,  Mr,  on  the  quantity  of  pipe  required 
to  heat  a  given  sur&oe,  238 — on  the  construc- 
tion of  fhrnaces,  252 — on  the  causes  of  the 
circulation  of  hot  water,  263. 

Tree-guards,  kinds  of,  for  the  gardenesque  gar- 
den, 686. 

Trees  and  shrubs,  kinds  of,  suited  to  the  dif- 
ferent styles  of  flower-garden,  581 — the 
planting  and  grouping  of  them,  t6.  et  teq, — 
kinds  of  them  suited  to  the  gardenesque 
style,  657 — and  to  the  picturesque,  698 — for 
the  suburban  garden,  735. 

Trellis-work,  formation  of,  in  the  gardenesque 
style,  683. 

Trellis^  hothouse,  construction  of,  134 — ^for 
vineries,  330. 

Trellising,  application  of,  to  garden  walls,  74. 

Trent  park,  the  garden  at,  663. 

Trentham  hall,  situation  of  the  garden  at,  19 — 
new  conservatory  at,  181— mode  of  ventila- 
tion employed  at,  286— heating  vine  borders 
at,  326 — pineries  at,  344 — peach-houses  at, 
353 — melon  and  pine  pits  at,  455 — curvilinear 
espaliers  used  at,  559 — the  flower-garden  at, 
613 — the  mausoleum  at,  654 — flower-borders 
at,  673. 

Triangular  garden,  plan  of  a,  614. 

Tiiewald,  Sir  M.,  mode  of  heating  proposed  by, 
153. 


Triton  fountain,  the,  from  the  Baifaerini  palace, 
627. 

Trivial  picturesque  style  in  flowepgatdemng, 
the,  573,  577. 

Tropical  firnit  house,  construction  of  the,  358. 

Tudor  style,  flower-garden  in  the,  575. 

Turner,  Mr,  the  Kew  palm-stove  erected  by, 
119 — mode  of  ventilation  employed  by,  292 
— conservatory  for  firBtclass  Tesidence  de* 
signed  by,  375,  and  Plate  xix. — oonBervatoiy 
with  fruit-houses  at  KiDikee  by,  376,  and 
Plate  zx.— domical  oonaervatoiy  by,  377,  and 
Plate  xxi. 

Tweed,  wire  bridge  over  the,  679. 

Tweedie,  Mr,  mode  of  ventilatioii  employed  by, 
280. 

Twickenham,  Pope's  garden  at,  8. 

lesson,  Mrs,  description  of  Lawe's  hoteir  store 
by.  217. 

Unicombe  observatory  hive,  the,  530. 

United  States,  present  state  of  gardening,  ke^ 
in  the,  6— the  ice  trade  of  the,  mode  of  pre- 
paring the  ice,  ftc,  497. 

Ure;,  Dr,  on  the  theory  of  artesian  welli^  17 — 
hot4dr  stoves  described  from  his  dictionaiy, 
218,  219— on  hot-air  stovesy  228— on  insen- 
sible combustion,  259. 

lire's  asphalt,  566. 

lire's  ventilating  fan,  279. 

Urns,  distinction  between,  and  vases,  642.  See 
Vases. 

Valentia  slates,  qualities  of,  573. 

YaUeyfield  pit,  the,  438. 

Yanbrugh,  Sir  John,  the  gardens  at  daremont 
laid  out  by,  92. 

Vanhuysen,  the  flower-pieoes  of,  599. 

Varden,  Mr,  designs  of  parapets  by,  647. 

Vases,  heating  by  radiation  from,  112. 

Vases  and  urns,  introduction  of,  into  the  geo- 
metrical style  of  flower^arden,  687 — examples 
of  different  styles  of  them,  638 — ^their  empk>y- 
ment  in  town  gardens,  639— plants  suitable 
for  growing  in  them,  640— Sir  Uvedale  Price 
on  their  introduction  into  the  garden,  641 — 
the  Dove  Tazza,  642 — oast-iron  one  from  the 
Coalbrooke-dale  Company's  woiks,  643 — two 
in  terra-cotta,  t5. — one  by  M.  Gamaud,  644 
— one  by  M.  Duoel,  ib. — one  by  J.  Pulham, 
t5.— urn  from  the  Grangemoutii  Oompany's 
works,  645 — employment  of  them  in  the  gar- 
denesque style,  674 — specimen  of  the  kmds 
suited  to  it,  675. 

Vegetables,  pits  for  the  preservation  of,  daring 
winter,  473. 

Vegetation,  effects  of  smoke  on,  259. 

Veitch,  Messrs,  mode  of  tank-heating  employed 
by,  198. 

Veitch,  Mr,  cultivation  of  mosses  at  Amiston 
by,  667. 

Ventilation,  provisions  for  securing,  in  the  Pol- 
talloch  hothouses,  55 — difficulty^  of  providing 
it  in  curvilinear  houses,  and  means  of  doii:^ 
so,  124 — difficulty  of  eiSective,  in  large  con- 
servatories, 130— neglect  of  it  generally  pre- 
valent, 271 — general  theory  and  princqiles  of 
it,  ib. — modes  of  it  first  adopted,  iftL— Pro- 
fessor Lindley  on  it  as  gener^y  practised. 
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272-— mechanical  iDventionB  for  it»  273 — 
amount  of  it  required,  ib, — Hood  on  it,  ib^ — 
Mr  Williams*  mode,  275 — ^importance  of  the 
air  being  warmed,  ib, — purposes  for  which 
it  ia  required,  t6. — Moore's  method,  276— 
Leafs,  i6.— Atkinson's,  t6. -Williams'  self- 
acting  method,  277 — Mugliston's  self-acting, 
278— Dr  Anderson's,  Ac.,  279— Latour's  and 
Booth's  methods,  t6.— Tweedie's,  280— Hur- 
wood's,  ib. — Fortune's,  281 — that  of  curvi- 
linear houses,  282 — modes  employed  on  the 
Continent,  288 — Olive's  method,  tb, — various 
modes,  ib,  et  aeq, — Fleming's  at  Trentham,  288 
— that  at  Frogmore,  288 — ^that  of  houses  with 
curvilinear  and  ridge-and-fiirrow  roo&,  ih,-^ 
that  of  span-roofed  houses,  289,  291 — methods 
selected  from  the  Gardeners'  Journal  and 
Magaaine,  290>-Nioors  method,  291— Tur- 
ner's, 292 — ^Weeks',  t6. — Sheringham's  venti- 
lator, 295 — Amott's  ventilating  valve,  t6. — 
Moor^s  lever  ventilator,  f6. — Glendinning  on 
it,  ib, — example  of  insufficient,  in  a  large 
house,  296 — Errington  on  it,  297 — ^peculiar, 
for  circular  aquariums,  416— plan  of  it  for 
pits,  465. 

Verandahs,  construction  of,  in  town  gardens, 
728. 

Vermin-traps  for  dstems,  522. 

Versailles,  the  gardens  of,  4 — ^height  of  the 
waterworks  at,  636. 

Vesta  Btove^  the,  226. 

Victoria  regia,  house  for  the,  at  Dalkeith  palace, 
408. 

Villa  garden,  example  of  a,  22,  and  Plates  i.  ii. 
— another,  28,  and  Plate  iii — another,  24. 

Villa  gardens,  small,  laying  out  of,  &c  738  €t  teq. 

Vineries,  the  construction  of,  299 — ^those  com- 
mon on  the  Continent,  ih. — curvilinear  ones 
for  early  forcing,  46.— Speechly's  early,  300 
— NicoVs  early,  t6. — Aeon's  early,  301 — Aeon's 
late,  ib, — Nicol's  late,  ib, — various  forms  used 
on  the  Continent,  302 — the  Danish,  ib, — 
French's,  808 — Atkinson's,  ib. — Atkinson's, 
vrith  hot  water,  804  ~  Crosskill's,  305  — 
Mushet's,  306,  and  Plate  xviii— those  used  in 
Dalkeith  gardens,  307— that  at  Malgwyn 
castle,  308 — Henderson's,  309 — for  vines  in 
pots,  310— Saul's,  311— Stafford's,  for  pot 
culture,  312 — Bum's,  for  pot  culture,  ib, — 
for  two  crops  annually,  813 — Sanders',  f5.— 
those  atFrogmore,  314— White's,  815— Span- 
roofed  ones,  817 — curvilinear  span-roofed 
ones,  318 — formation  of  the  borders,  320 — 
chambered  borders,  321 — concreted  borders, 
822— allration  of  them,  323 — subterranean 
chambering  the  borders,  825 — heating  the 
borders,  826— those  at  Yeeter,  328 — trellises 
for  them,  330 — Niven's,  combined  vrith  pin- 
ery, 840. 

Volutes,  plans  for  drawing,  on  the  ground,  719. 

Waistell,  Mr,  estimate  of  the  annual  fikll  of  rain 
by,  14 — ^filtering  tank  invented  by,  513. 

Wakefield,  heating  by  steam  first  employed  by, 
228. 

Waldron's  boUer,  177— sash-bar,  547. 

Walks,  formation  of,  in  the  gardenesque  garden, 
659— and  in  the  picturesque,  696 — geome- 
trical diagrams  for  setting  them  off,  721,  722. 


Walker,  Dr,  on  garden  walls,  66. 
Walker,  Mr,  his  system  of  hot-water  heating, 
171 — his  method  of  forming  radiators  for 
hot-water  heating,  188  «<  ieq, — on  hot-air 
stoves,  214— on  the  general  principles  of  ven- 
tilation, 271. 

Wall-plates,  construction  of,  549. 

Wall  trees,  arrangements  for  watering,  16. 

Walls,  first  introiduction  of  heated,  into  Eng- 
land, 5. 

Walls,  garden,  construction  of— proper  aspect 
for  them,  65 — their  foundations,  66— different 
materials  for  them,  68— copings  for  them,  69 
— trellised  ones,  74 — proper  height  for  them, 
75 — the  arrangement  of  them  to  suit  different 
situations,  76 — most  suitable  colour  for  them, 
77 — ^various  ways  of  constructing  them,  78 — 
the  solid,  ib. — the  solid  brick  and  concrete, 
79— the  hollow  brick,  ib, — hollow  stone,  82 — 
Hitche's,  of  rebated  bricks,  84 — ^various  others, 
85— Roberts',  86— fined,  (6.— Ewing's  patent 
glass,  88,  and  Plate  xi.— Spencer's  glass,  90 — 
wooden  ones,  ib, — architectural  ones,  92 — 
piered  ones,  98 — arched  ones,  i5. — sunk  ones, 
94— inclined  ones,  i&.— terraced  ones,  95 — 
those  of  slate,  glass,  &c.,  96— brick,  with  iron 
uprights,  97 — concrete  ones,  98 — clay  ones, 
ib. — cob  ones,  t6. — flint  ones,  99  —  various 
economical  ones,  i5. — on  an  inclined  surface, 
100- conservative  ones,  101 — studs  for  them, 
106 — explanation  of  terms  used  in  relation  to 
the  building  of  them,  106. 

Wallace,  Mr,  the  mortice-cutting  machine  of,  649. 

Walpole,  Horace,  on  fountains  in  gardens,  637. 

Walsh,  Mr,  circular  fine  invented  by,  149. 

Walton,  Mr,  mode  of  ventilation  employed  by, 
294. 

Ward,  Mr,  his  method  of  growing  plants  in  the 
house,  420 — examples  of  his  cases  for  the 
purpose,  423,  424,  425. 

Warwick  vase,  the,  637. 

Water,  the  supply  of,  to  the  garden,  and  means 
for  providing  it,  14 — kind  best  adapted  for 
boilers,  237 — importance  of  it  in  the  garden, 
513 — tanks  and  dstems  for  filtering  and  col- 
lecting it,  ih,  €t  aeq, — annual  fall  of  rain,  514 
— t^e  supply  of  it  to  fountains,  632. 

Water  cement,  566— Dihl's,  567. 

Waterfalls,  artificial,  construction  of,  716. 

Water  plants,  beauty  of,  410 — their  culture,  tet 
Aquariums. 

Water  tanks,  construction  of,  520.  See  also 
Tanks  and  Cisterns. 

Waterproof  canvass,  preparation  of,  554. 

Watson,  Mr,  his  system  of  hot-water  heating, 
161. 

Watson's  cucumber  pit,  485. 

Weeks,  Mr,  his  system  of  heating  by  hot  water, 
1 56-— his  improved  boUer,  180 — his  saddle- 
shaped  pipe-boiler,  181 — lus  mode  of  tank- 
heating,  194 — ^his  mode  of  ventilation,  292 — 
his  forcing  frame,  429. 

Weeks  and  Day's  pit,  441. 

Welbeck,  subterranean  chambered  vine-borders 
at,  825 — the  orangeiy  at,  400— experiments 
on  kyaniaing  timb^  at,  568. 

Wells,  Bir,  employment  of  circular  fiower-beds 
by,  668. 

Welsh  slates,  qualities  of,  572. 
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Wenham  Lake  ice  company,  the,  497. 

Wefitmoreland  slates,  qualities  of,  572. 

White's  patent  hot-air  stOYe,  216. 

White's  vineiy,  815. 

White,  Mr,  sash-bar  used  by,  544. 

White  Knights,  the  aquarium  at,  417. 

White  lead  paint,  563. 

AVhite  zinc  paint,  564. 

Whytehead,  W.  K.,  on  the  production  of  opaque 
smoke,  268. 

Wicket  gates,  style  of,  in  the  gardenesque  gar- 
den, 685. 

Wighton's  improved  Polish  hive,  527. 

Wilhelm  fountain,  the,  686. 

Wilkinson,  Mr,  on  the  angle  of  elevation  for 
hothouses,  137. 

William  III,  introduction  of  the  Dutch  style  of 
gardening  by,  611. 

Williams,  Mr,  mode  of  ventilation  employed  by, 
275. 

Williams,  Joseph,  smoke-consuming  furnace  by, 
257. 

Williams,  Mr  Wye,  smoke-consuming  furnace 
by,  255. 

Williams'  argand  ftimace,  254. 

Williams'  boUer,  180. 

Williams'  self-acting  ventilator,  277. 

Williamson,  Mr,  on  the  angle  of  elevation  for 
hothouses,  135. 

Wind,  force  of  the,  755. 

Winds,  the  prevalent,  35. 

Window  gardening,  general  remarks  on,  420 — 
Mr  Ward's  plan,  §6.  et  m^.— the  kind  of  it  pre- 
valent on  the  Continent,  with  examples,  420 
— examples  of  Wardian  cases,  423  et  teq, — the 
Hopean  apparatus  for  the  preservation  of  cut 
flowers,  425 — specimens  of  flower -baskets, 
flower-tables,  &c.  426 — the  amateur's  propa* 
gating-box,  428. 

Windsor,  the  orangery  at,  400 — vases  in  the 
gardens  of,  637.  ^ 

Winter,  pits  for  preserving  vegetables  during, 
478. 

Winter  garden,  laying  out,  &.C.  of  the,  668. 

Winter  garden,  the  Taurida,  5. 

Wintering  vines,  Mr  Sanders'  method  of,  313 — 
the  method  employed  at  Frogmore,  315 — 
that  practised  at  Didkeith,  889. 

Wire  bridges,  examples  of,  679  et  ieq. 

Wire  espalier,  a,  558. 


Wire  fences,  remarks  on,  for  fiower^^ardeiu, 
579 — introduction  of  it  into  the  gardeneaque 
garden,  685— the  invention  of  it  by  the 
Chinese,  and  mode  of  its  employment  bj 
them,  696 — its  suitability  to  the  picturesque 
style  of  flower-garden,  i6. 

Wire-work,  formation  of  live  fences  with  the  lid 
of,  580 — employment  of  it  for  border  edgings 
in  flower-gardens,  591— specimens  of  theee, 
678— prices  of  it,  749. 

Wise,  changes  introduced  into  gardening  by,  8. 

Witty's  smoke-consuming  fiimace,  255. 

Wobum  abbey  gardens,  entrance  to,  32— de- 
scription of  them,  4  fr— walls  heated  by  hot 
water  at,  84— pinery  at,  331— the  peach- 
houses  at,  348—  the  heath-house  at,  405— csst- 
iron  rafters  used  at^  546 — ^the  heath-guden 
at,  670. 

Wolsey,  cardinal,  Hampton  Court  garden  laid 
out  by,  7. 

Wood's  copper  conical  boiler,  170. 

Wood,  on,  as  a  material  for  constrocting  hot- 
water  tanks,  197 — construction  of  cisterns  ot 
521 — employment  of,  for  the  construction  of 
sashes,  545 — and  for  that  of  rafters  and  astnir 
gals,  15. 

Wooden  bridges,  Sir  Uvedale  Prioe  on,  680— 
examples  of  them  suited  to  the  gardoiesque 
style,  681 — and  to  the  picturesque,  713. 

Wooden  espaliers,  construction  of,  556, 557. 

Wooden  hothouses,  comparison  between,  and 
metallic  ones,  127. 

Wooden  walls,  construction  of,  91. 

Worsley  pit,  the,  440. 

Wright's  quarries,  employment  of,  for  footoaths, 
561. 

Tester  house  gardens,  proposed  application  of 
water  in,  19 — chambered  fruit-tree  border  at, 
31 — ^vinery  at,  315 — Cheated  vine-bordere,  &&, 
at,  328. 

Young's  beehive,  528. 

Zeno's  anti-corrosion  paint,  568. 

Zigzag  wall,  the,  100. 

Zinc,  pipes  made  of,  242— employment  of^  for 
the  construction  of  sashes,  545 — and  of  astra- 
gals, t5. 

Zinc  paint,  564. 

Zubow,  count,  his  mode  of  tank-heating,  194. 
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